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PURPOSE OF GRADUATE RESEARCH CONFERENCE
ORC is a one-day conference that provides graduate students from the University of Maryland,
Baltimore and the University of Maryland, Baltimore County the opportunity to present results of
their ongoing research to peers, faculty members, the University System of Maryland community at
large and other interested parties. Co-sponsored by the UMB and UMBC Graduate Student
Associations, GRC provides a forum for the exchange of information and ideas.

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

OFFICERS OF THE GRADUATE STUDENT ASSOCIATIONS
UMB
Michele Vitolo, President
Alesix Hattox, Vice President
Mark Lustberg, Treasurer

UMBC
Sonia Artega, President
Diane Maloney-Krichmar, Vice President
Michele McCourt, Treasurer
Victoria Vargas, Secretary
Colleen Loomis, Executive Officer
Sharon Hoover, Graduate Student Life Representative
Wasim H Chowdhury, Past President

GRC JUDGING CRITERIA
At the Graduate Research Conference, recognition is give to each participant as well as the
presentation deemed to be the most outstanding within each session. Using specific criteria, faculty
judges select the presentation in each session that most closely satisfies the predetermined
requirements. The members of the UMB and UMBC Graduate Student Associations have agreed
upon these criteria thought to be essential to a presentation:
•
•
•
•
•
•
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Identification of the hypothesis or question
Appropriate experimental design
Ability to answer questions
Clear presentation of the data
Interpretation of results
Overall impression of presenter and presentation
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GRADUATE RESEARCH CONFERENCE AGENDA
TIME

EVENT

PLACE

7:30-8:30

Registration! Coffee

Terrace Lounge,
Baltimore Student Union

8:45-9:00

OPENING
Diane Maloney-Krichmar
Co-Chair, GRC, UMBC

Nursing School Auditorium

Dr. Patricia Sokolove
Associate Dean, Graduate Studies
And Assistant Vice President
For Student Affairs, VMS
9:00-12:00

MORNING SESSIONS

Posters: Nursing School Atrium
Orals: Nursing School Auditorium!
Classroom 140

11:00-1:00

LUNCH

Terrace Lounge,
Baltimore Student Union

1:00- 2:00

WELCOME
Dr, Scolt A Bass
Dean, Graduate School
And Vice Provost For Research, UMBC

Nursing School Auditorium

KEYNOTE ADDRESS
Michele Vitolo
Co-chair, ORe, VMS
Dr. Kary B. Mullis
1993 Nobel Laureate in Chemistry

2:00- 5:00

AFTERNOON

SESSIONS

5:00-6:00

AWARDS/RECEPTION

Posters: Nursing School Atrium
Orals: Nursing School Auditorium!
Classroom 140
Terrace Lounge,
Baltimore Student Union

Angela Jansen
Committee Chair, ORC, UMS
Michele Vitolo
GSA President, UMS
GSA Service Award
Dr, James Vincent
Associate Dean
Graduate School, UMBC
Dr. Patricia Sokolove
Associate Dean, Graduate Studies
And Assistant Vice President
For Student Affairs, UMB
5:45

CLOSING REMARKS
Rachel Winter
Co-chair, ORC, UMB
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Chemistry A
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Vig Balyinder
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Microbiology
Daniel Ebelman
Ruby Singh
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Kshitij Patkar
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Mathew T . Avila
Jingsong Zhu
Micah J. Sickel
Dawn Agnew
Molecular Biology
Kevin Griffith
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Kim Bailey-Dell
Aaron Aheam
Canghai Lu

POSTER PRESENTATIONS
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Theresa L. Collins
lung-Tzu Lin
Caryn Andrews
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10 Ann Nicoteri
Joan Warren
Elizabeth Hill-Westmoreland
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Elizabeth Fialcowitz
Niu Huang
ling Zhou
Karen Ellis
Kristen Vallely
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Marco Bennett
P. Devin Wigington
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Stacy Ge1haus
Psychology
Nancy Remington
Tara Neavins
Judith DeDeyn
Mechanical Engineering
Xia Chen

Cell Biology
Richard Lovering
Daniel Angelini
Tanya Vilenskaya
Jing Liang
Jialu Zhang
Social Work
Eunice Park
Elizabeth Hisle-Gorman
Subadra Panchanadeswaran
DannyCoJe
Pharmaceutical Science B
Christy Sasiela
Susan Kopelman
AnjanNan
Ashish Nagarsekar
Kimberly Tyeryar
Pharmaceutical Science C
Chetan Karyekar
Sangeeta Raje
Mohamed El-Sayed
Sanna Tolle
Yun Guan
Cancer Research B
Jennifer Hess
Wisit Tangkeangsirisin
Maddalena Tilli
Dong Lee
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KEYNOTE ADDRESS
DR. KARY B. MULLIS
My father Cecil Banks Mullis and mother, formerly Bernice Alberta
Barker grew up in rural North Carolina in the foothills of the Blue Ridge
Mountains. My dad's family had a general store, which I never saw. My
grandparents on his side had already died before I started noticing things.
My mother's parents were close to me all during my childhood, and her
father Albert stopped by to see me in a non-substantial form on his way out
of this world in 1986. I was living in California. "Pop" died at 92 and
wondering what was happening to me out in California, stopped by
Kensington for a couple days. My house afforded a view of San Francisco
and the Golden Gate Bridge. His visit was an odd experience. Not at all
f
frightening. I have cultivated the curious things in life and found this one
pleasant. "Pop" and I sat in the evenings in my kitchen and I told him about
the contemporary California world while we drank beer. I drank his for him
as it appeared that although he was very much there for me, he was not
there at all for the beer. Many of my friends when I told them of this thought it fanciful. (I think it more likely than
much of our math today and at least half of our physics, both of which I like).
Until I was five my immediate family lived near my grandfather's farm where my mother had grown up, and with the
exception of a few modem conveniences, had not changed a lot over the years.
My grandfather milked several cows twice a day and supplied the neighbours with dairy products. He liked to go
visiting around the county on Saturdays and he also enjoyed the neighbours when they came by once a week with their
empty milk jars. He walked them out to their cars and hung over the driver's side window until they drove off. The road
was two tire tracks on well mown grass between barbed wire fences, cows off to the right, alfalfa or sometimes com to
the left.
r remember mostly the summers. My mother and aunts presided out on the big screened back porch shelling peas,
stringing beans, peeling apples, pears, and peaches. The peaches were peeled with a special machine that had a hand
crank and left a spiraling groove on what was left of the peach. The peels went to the pigs. Everything else went into
steaming Mason jars which would go down into the earthen floored cellar. Down there in the dark, and it was always a
little moist, were spiders in abundance and magnificent biodiversity. My brothers, and my cousins, and I ventured into
the cellar once in a while to inspect the sweet potatoes and the hibernating jars. No one wanted to stay there alone ever,
and mostly we played in the woods, the swamp, the orchards, the bam, the granary, which had wasps, and the
woodshed, which also had wasps and, like the bam, allegedly, snakes.
We tortured the cows. We sliced apples and slipped them onto the electric fence that contained them in the newer
parts of the pasture. Cows like apples and they kept trying. We watched the chickens pecking at the black mud around
their chicken house. We heard the squeal of young pigs being castrated by my grandfather and the veterinarian, but we
weren't allowed to watch. We heard stories from our moms about balls of fire during thunder storms streaming up the
drain pipe that led down to the chicken yard and dancing out of the sink onto the grey floor of the back porch. All the
scorched marks had been sanded and painted over by the time we heard about it, and sadly it never happened while we
were there. But there were thunderstorms. Rain would come down from a cloudburst in the summer afternoons and the
woods would explode with thunder. Our moms would keep us inside and out of the draft from any windows. We ...
wanted to see those fireballs.
We could play in the attic. Even in the day there was not enough light to keep us calm in the attic, and there were
animal-skin coats and unfamiliar garments that lurked in the closets. There was a horrible picture of Teddy Roosevelt
killing a hear. Very bloody. And there were black widow spiders waiting for us always, down in their funnel shaped
webs in all the dark comers. It was a thrilling place during a thunderstorm and, like the hay loft of the bam, a place
where my pre-adolescent sexuality concerning my cousin Judy, who was one month my senior, would come a little
more sharply into focus. We were only nine or ten, but it was there already with it's pressing curiosity. We sometimes
kissed. My techniques have improved, but not the thrill.
When my great-grandmother died she was almost a hundred and we were glad to see her go because every time she
would come over to my grandmother's house, she would try to kiss all of us. She looked almost a hundred and,
heartless, cruel, mindless little children that we were, she repulsed us. She grabbed us anyway and kissed us until she
was through. They put her body in a metal casket with gauzy curtains and left it in the living room near the grandfather's
clock, which announced the hours with a number of resonant bongs and marked the half-hours with a single chilling
tone. Her body was there for three days until the service on Sunday at Mt Zion Baptist Church. We dared each other to
go in and look at her. The adults were uneffected and took their regular meals right in the next room. We found it
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difficult to sleep. The clock seemed more alive than usual.
My great-grandmother, as I learned from Judy much later, when we were adults, had been an unusual woman in Saw
Mills, North Carolina. She lived just a bit on the wild side. She gave birth to my grandmother out of wedlock following
an affair with a railroad man named Stowe. We never heard much about him. "Nanny", as we called our greatgrandmother, was tolerated by the community because she was the only person for miles around who knew the
rudiments of medicine. She provided medical care to livestock, for which she had been trained, but also to people for
whom she was the only alternative on her side of the Catawba River. She also ran the post office in Granite Falls. She
was the first postmistress anyone had heard about, and rural North Carolinians at the time were not in the mood for new
customs, but they accepted what they couldn't avoid. And granite does fall.
When my grandfather, "Pop", James Albert Barker, son of Cary Barker from Cary, N.C. decided to marry Nanny's
illegitimate daughter, Princess Escoe Miller, his father gave him a piece orland to farm and tolerated his choice of
bride. My given name derives from Cary with a slight change of spelling that my mother thought practical so as to keep
my initialed name from being the same as my Dad's, C. B. Mullis. She probably never imagined that I would be living
far away before it ever mattered.
The rest of my life has passed quite suddenly. Around ten or twelve I fell into the inevitable logarithms of time. It
seems to go faster and faster. I wonder now why we have to have Christmas so often.
.
I went to high school in Columbia. I met my first wife, Richards, whom I married while I was working on a B. S. in
chemistry at Georgia Tech. She bore Louise and I studied. I leamed most of the useful technical things, math, physics,
chemistry, that I now use, during those four years. I did little else, except to play with Louise and change her diapers at
night. We moved to Berkeley, California in 1966. I did my Ph. D. in biochemistry under J. B. Neilands and there I
learned the rest, the non-technical things. After that, it happened so quickly that it's hard to really talk about in the wake
of my grandparents' farm.
Except for Cynthia and our boys.
I met Cynthia while I was in Kansas for three years. She's the very special daughter of an old grain trading family
and a pathologist, David Gibson. Cynthia encouraged me to 'Write and brought Christopher and Jeremy into the world.
left her, some say foolishly, when we were living in California in about 1981.
I was working for Cetus, making oligonucleotides. They were heady times. Biotechnology was in flower and one
spring night while the California buckeyes were also in flower I came across the polymerase chain reaction. I was
driving with Jennifer Barnett to a cabin I had been building in northern California. She and I had worked and lived
together for two years. She was an inspiration to me during that time as only a woman with brains, in the bloom of her
womanhood, can be. That morning she had no idea what had just happened. I had an inkling. It was the first day of the
rest of my life.
From there it's a single sentence. I worked as a consultant, got the Nobel Prize, and have now turned to writing. It is
1994.
ADDENDUM: 8/99
And then early in the spring of 1997 there was Nancy and my whole heart began to unfold and everything else before
seemed like a long dream from which I had awakened at last. Married: Nancy Lier Cosgrove, San Francisco, CA March
21,1998.
Written by Kary B, Mullis. From Les Prix Nobel 1993.

The keynote address was co-sponsored by the UMB and UM BC GSA, MCB Freezer Program,
Toxicology Program, Biochemistry and Molecular Biology Department,
Physiology Program with the generous support of AstraZeneca,
Muscle Program, aCBS Department, Biochemistry Program,
President's office, and the Promega Corporation
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CONCURRENT MORNING SESSIONS
ORAL PRESENTATIONS
Physical Science
COMBINED AD INITIO/EMPIRICAL
APPROACH FOR OPTIMIZATION
OF LENNARD-JONES
PARAMETERS FOR POLAR-NEUTRAL
COMPOUNDS.
J",,-~
%W~/
[-.len Chen, Daxu Yin and Alexander D. MacKerel!, Jr.
J!./'I1o~,
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore,
T3u.T
Maryland 21201.
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The study of small functionalized organic molecules in aqueous solution IS a useful step toward gaining a
basic understanding of the behavior of biomolecular systems in their native aqueous environment. Interest III
studying ammes and fluorine substituted compounds has risen from their intrinsic chemical properties (e.g.
hydrogen bonding) and their prevalence in biological and pharmaceutical compounds. In the present study, a
previously developed approach which optimizes Lennard-Jones parameters via the use of rare gas atoms
combined with the reproduction of experimental condensed phase properties was extended to polar-neutral
compounds.
Compounds
studied included four amines (ammonia, methylamine, dimethylamine,
trimethylamine) and three fluoroethanes (l-fluoroethane, I, l-difluoroethane, 1, 1, l-trifluoroethane).
The
resulting force field yielded heats of vaporization and molecular volumes in excellent agreement with the
experiment, with average differences less than 1%. The current amine CHARMM parameters successfully
reproduced experimental aqueous solvation data where methylamine is more hydrophilic than ammonia and
hydrophobicity increases with additional methylation on the nitrogen. Perturbation of fluoroethanes also
showed the hydrophobicity to increase inversely with the number of fluorine atoms. Comparison between
CHARMM and OPLS amine pure solvents shows similar peak locations but different amplitudes in radial
distribution functions. Based on these results the use of rare gas atoms as probes of the van der Waals
surfaces of molecules is an effective tool for the optimization of Lennard-Jones parameters for polar-neutral
compounds.

PROBING THE POLLUTION OF BALTIMORE: AN INTERCOMPARISON
OF AEROSOL
EXTINCTION MEASUREMENTS
FROM A NEPHELOMETER
AND A RAMAN LIDAR.
A. Dan Wooten and Raymond Hoff.
Department of Physics and The Joint Center for Earth Syst~ms Technology" D,ni,:"ersityofMary~
Baltimore County.
'!Jild
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Atmospheric aerosols, produced from both natural and anthropogenic sources, strongly affect the Earth's
environment by acting as cloud condensation nuclei (CCN) and by cooling the- planet directly through
scattering and absorption and indirectly by changing the reflectivity, duration, and extent of clouds. A
recently improved Raman 11ght Detection And Banging (Lidar) system, the Atmospheric Lidar EXpirement
(ALEX), has the capability to remotely probe atmospheric aerosols above the University of Maryland,
Baltimore County (UMBC). From this data, aerosol extinction has been derived and compared to a newly
acquired nephelometer.

II

IMPROVED ESTIMATES OF ARCTIC SURFACE ALBEDOS THROUGH THE INGESTION OF
SATELLITE-DERIVED
ICE CONCENTRATIONS
Dylan Powell, and Thorsten Markus
Department of Physics and the Joint Center for Earth Systems Technology, University of Maryland
Baltimore County
The surface albedo is an important parameter in the earth's energy budget. The Polar Regions are of
particular importance, given their sensitivity to global and regional climate changes. Because the albedos of
sea ice and open water are very different, an accurate estimate of the surface albedo is vital to understanding
the overall heat exchange occurring in the polar regions. Visible-band satellite imagery provides direct
measurements of surface brightness but because of their sensitivity to cloud cover, no retrievals are possible
under cloudy conditions.
Given an average Arctic cloud cover of 80%, this sensitivity is a significant
limitation. Climate models also attempt to parameterize surface albedo but cannot resolve smaller openings
in the ice pack. The incorporation of satellite passive microwave derived ice concentrations with climate
model parameterizations will increase the accuracy of polar albedo estimates. Satellite passive microwave
data penetrate the clouds and therefore allow spatially and temporally continuous measurements. These ice
concentration estimates are used together with near-surface air temperatures from the National Center for
Environmental Prediction (NCEP) and an albedo parameterization from the National Center of Atmospheric
Research (NCAR). Preliminary results show good correlation with seasonal changes. Daily averaged albedo
values rise during the winter and fall during the summer months, peaking at AO and .70, respectively.
During the winter, surface temperatures drop well below freezing which causes ice pack growth, raising
surface albedo. Conversely, in the summer, the ice pack shrinks and open water cracks develop. Lower ice
concentrations and melting conditions due to higher surface temperatures both contribute to lower surface
albedo.

Math & Statistics
BAHADUR EFFICIENCY OF TESTS OF RANDOMNESS.
Anna V. Osmoukhina, and Andrew L. Rukhin.
Department of Mathematics and Statistics, University of Maryland Baltimore County.
We consider the problem of testing whether a given random text was generated according to a symmetric
Bernoulli model. Such testing is needed to evaluate the performance of pseudorandom number generators
and has many applications in the field of information technology. Specifically, we derive the Bahadur
efficiency of non parametric tests based on the counts of overlapping words in the text. Large deviations limit
theorems are proved by solving optimization problems for information numbers. The evaluated Bahadur
efficiency leads to comparison of these tests.

OPTIMIZATION
TECHNIQUES IN DATA MINING
Xing Liu, and Florian Potra.
Department of Mathematics and Statistics, University of Maryland Baltimore County
Data Mining is one of the most important topics today and it is widely used in all kinds of fields like stock
exchange, cancer research, etc. Separating a set of points in the n-dimensional real space into two subsets
satisfying a certain mathematical model is one of the fundamental problems in data mining. We will revisit
several lmear programming techniques for solving this problem and we will use a new approach based on
semi-definite programming. We will apply the new approach in cancer research for detecting cancer by
separating the data pomts m our data set.
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MULTIDIMENSIONAL
ISOTONIC REGRESSION ESTIMATOR
Ranjan K. Paul, and William F. Rosenherger
Department of Mathematics and Statistics, University of Maryland Baltimore County.
Isotonic regression estimator has recently been introduced which provides a nonparametric solution to the
quantile estimation problem in phase I and phase II clinical trials. This estimator is designed for binary
response data and is useful especially when the maximum likelihood estimator (MLE) does not exist. In
many situations, the response variable may have more than two possible outcomes and they may also be
ordered in some sense. In such cases, it is harder to meet the requirements of the existence of the MLE and
the isotonic regression estimator cannot be used. We propose multidimensional isotonic regression estimator
as a solution of the quantile estimation problem for the ordinal response data. We will present the simulated
as well as analytical properties of the new estimator.

ELECTION OF THE LEADER IN A STAR GRAPH
Samiran Ghosh Student. Dr. S. Sur-Koiay, Project Guide.
Department of Mathematics and Statistics, University of Maryland Baltimore County.
Star graph has been shown as an attractive alternative to the widely used n-cube. Like the n-cube star graph
has a rich structure and symmetry properties as well as desirable fault-tolerant characteristics, but has a
smaller diameter and degree. In this paper we propose an election algorithm for the oriented star, where each
edge is assumed to be labeled with its generator from the corresponding node in the star. The algorithm
exchanges O(N) messages and uses O( n") time, where N= n! (N is the size of the star).
We in this paper also shown that the performance of our algorithm is much better then the case of total
broadcasting i.e. from all the leaders to each and every other node. An alternative technique has also been
given where we have taken an approach similar to linear election of leader in an oriented n-cube (i.e. by
broadcasting in rows an colunms alternatively presented by Gerard Tel"). However it is shown that unlike ncube this approach does not improve performance, so we do not show much interest in that case.

Applied Research Technology
REAL-TIME PROCESSING OF AN UNSUPERVISED CONSTRAINED
SPECTRAL UNMIXING ALGORITHM
Daniel C. Heinz and Chein-I Chang
Remote Sensing Signal and Image Processing Laboratory
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County
Baltimore, MD 2125

LINEAR

Most spectral unmixing techniques require complete a priori knowledge of spectral endmembers in an
image scene to be implemented. This knowledge is usually obtained from a complete hyperspectral image
scene in either a supervised or unsupervised fashion, which prohibits real-time implementation. In this paper,
we present a unique constrained spectral unmixing technique, which develops this knowledge in real-time on
a pixel-by-pixel basis. Experiments using Hyperspectral Digital Imagery Collection Experiment (HYDICE)
data were conducted to demonstrate this proposed real-time approach for target detection and classification
in hyperspectral imagery. Small modifications to the real-time algorithm were made in the experimental
section to alleviate practical problems associated with a true pixel-by-pixel implementation.
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DEVELOPMENT
TAQMANRT-PCR
Callahan,

JD1,2; Wu

AND EVALUATION
ASSAY.
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OF A DENGUE GROUP SPECIFIC

eel;

Temenak

MULTIPLEX
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I.Naval Medical Research Center, Bethesda, MD. 2.University of Maryland, Baltimore, Department of
Pathology. 3.Walter Reed Army Institute of Research, Bethesda, MD
Introduction Infection with dengue (Den) virus has reemerged at an alarming rate during the past decade
throughout tropical regions of the world to become the most important arboviral disease in terms of
mobidity, mortality, and economic cost. The current methods used by most laboratories for the diagnosis of
acute infections are the detection of antibody and/or the isolation of virus from blood samples. Although
these methods are considered the "gold standard", they require considerable expertise, are labor intensive,
and are often difficult to standardize. We describe the development of a rapid, multiplex, dual fluorogenic
probe-based RT-PCR (TaqMan) assay for the specific detection of the dengue virus group. The assay
consists of a single set of universal primers and two fluorogenic probes. Methods An alignment of dengue
sequences obtained from GenBank was prepared using BioEdit software. A set of universal oligonucleotide
primers and two fluorogenic probes were designed against a highly conserved region of the 3'noncoding
region homologous among the Den 1-4 genomes. A multiplex format was utilized to overcome a single base
mismatch among Den serotypes in the area where probe binding occurs. The multiplex assay specifically
targets the S'non-coding region of the dengue genome and is designed to detect all members of the dengue
virus group. RNA was extracted from test samples using the Qiagen QIAamp viral RNA kit. The RT-PCR
assay consisted of a 30 mmute RT step, linked to a 45 cycle PCR at 95 and 60°C.
The assays were
successfully optimized for two instruments, the PE 7700 (Applied Biosystems, Foster city, CA), and the
Cepheid Smart Cycler (Sunnyvale, CA). Assays were initially evaluated against cell culture derived stock
viruses and then with 67 viremic human sera received from Peru, Indonesia, and Taiwan. The Taqman assays
were compared to virus isolation using C6/36 cells followed by immunofluorescence assay testing with
serotype-specific monoclonal antibodies. Viral titers in sera were detennmed by plaque assay in Vero cells.
Specificity testing was perforrned on RNA extracted from cell culture derived stock viruses from several
strains each of Den-l , 2, 3, and 4 of known plaque titer, and against related flaviviruses including Japanese
Encepahalitis, Yellow Fever, Murray Valley Encephalitis, St. Louis Encepahilits, Kunjin, and West Nile
Viruses. Results The assay successfully detected viral RNA from cell culture derived samples representing
all four dengue serotypes but did not amplify closely related flaviruses indicating a specificity of 100%.
Limit of detection testing with dengue RNA extracted from stock viruses indicated that each TaqMan assay
had a range of linearity of at least 5 log dilutions ill lX-TE (correlation coefficient (0.980), and a detection
threshold ranging from 0.1 -1.0 plaque forming units/volume tested for each dengue serotype. The assay also
detected 66 of 67 human serum samples confirmed positive for dengue virus by routine virologic methods,
for a sensitivity of 98.5% compared to viral isolation in cell culture. Conclusion Preliminary results indicate
that we have developed a specific assay comparable in sensitivity to standard viral isolation methods for
dengue virus, and also highlight the potential for this assay as a tool for the epidemiological and diagnostic
Investigation of dengue virus.
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DEVELOPMENT OF A BOVINE LAMENESS INDEX THAT CORRELATES VISUAL
LAMENESS SCORES TO MEASURABLE LIMB MOVEMENT VARIABLES - A PILOT STUDY
Parimal G, Rajkondawar, Dr. Uri Tasch
Department of Mechanical Engineering
University of Maryland Baltimore County

Baltimore, MD 21250
Lameness in dairy herds has been reported to be a critical economic factor and a vital animal-welfare issue
for the dairy industry around the world. Various lameness evaluation schemes that assess the severity of the
ailment have been suggested. These schemes are based on visual observations of individual cattle. A
lameness scoring scale that focuses on the shape of the cattle's back in posture and gait has been proposed.
This scheme is easy to implement under field conditions, however it is observer dependent and nonquantitative in nature.
In an effort to objectively characterize the status of hoof and leg ailments, a system that measures various
limb movement characteristics was developed. This system can be used to measure multiple variables
representative of limb movements, including: (a) peak value of ground reaction force (GRF) of individual
limbs, (b) integral of GRF with respect to time, (c) stance time, (d) average GRF, (e) step size, (f) integral of
the Fourier transformation of the GRF signature with respect to frequency, and (g) the integral with respect
to frequency of the Fourier transform of the GRF signature multiplied by the frequency. To allow
comparisons among different cows, variables were normalized with respect to body weight. The objective of
this study was to examine the relationship between a visual scoring scale and the 7 listed limb movement
variables. The visual lameness score and all movement variables were measured for 23 mature Holstein
cows.
Logistic regression and discriminant analyses (LOGISTIC, STEPDISC procedures in SAS) indicate that
visual lameness scoring scale can be captured by the average GRF values (p<O.OS) of individual limbs. The
model predicts probabilities that a cow is sound, mildly lame, and lame. An estimated lameness index is
derived as the weighted sum of these probabilities. In this pilot study, the results of the visual scoring scale
and the new lameness index matched for lame cows. However the visual scores and lameness index of 6 out
of 16 mildly lame and sound cases exhibited discrepancies. Future studies will compare visual scores, limb
movement variables, and clinical lameness diagnoses of individual limbs to enhance objective measures of
dairy cow lameness.

DESIGN FOR LEAN PRODUCTION
Manish Verma, Dr. Bill Wood (Advisor)
Department of Mechanical Engineering, University of Maryland Baltimore County
In today's highly competitive market, a manufacturing concern must be flexible in order to survive.
Product life-cycle times are reducing significantly and more varieties of products are being offered, and so
the volume of production for a particular variety is falling down. Mass-production techniques, which were
successful till now, are putting up barriers for these relatively quick changes. Dean production picks up
where the traditional manufacturing techniques, namely, craft/custom-production and mass-production, have
failed. Since decisions made during design affect about 70 to 80% of the manufactured cost of a product,
design for products has to be tuned for lean production. A Function-based approach is well suited for design
in such an environment as it delays commitment to geometry and gives the stakeholders opportunities to
optimize the design. Function-Based Design is a systematic approach to design that concentrates on
achieving the intended functionality without early commitment to geometry. Case Based Reasoning (CBR)
supports this approach by providing tools (in the form of data, models and lessons from design cases) that
help the designer in designing for X (Design for manufacturing, Design for Variety, Design for Assembly,
etc.), and thus achieving lean design. Reverse engineering IS one of the means, presently used, to populate
the Case-based design database. A methodology comprising Function-Based Design and Case-Based
Reasoning is proposed for designing for lean production.
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History
PRESIDENTIAL POLITICS AND THE BUILDING OF THE ROOSEVELT
BALTIMORE CITY, 1924-1936.
Shannon L. Parsley, and John W Jeffries.
Department of History, University of Maryland Baltimore County.

COALITION IN

Political scientists and historians have advanced a variety of interpretations of the changes within the
electorate that led to the development of the Roosevelt Coalition in the 1930's. Numerous case studies have
revealed different patterns of realignment, emphasizing either the significance of a single critical election, or
the concept of a critical period of realignment. Researchers have also focused on the types of issues which
were key to these shifts in partisan allegiances and voting behavior, as well as the dynamics of such changes.
This study is designed to provide a systematic analysis of the patterns of electoral behavior in the twentyeight wards of Baltimore City between 1924 and 1936. In order to ascertain the extent to which voting
behavior and partisan identification were mfluenced by the cultural and socioeconomic characteristics of the
electorate, as well as those issues of public policy which came to the fore during the New Deal, this study
employs an interdisciplinary approach to historical inquiry. Through the combination of traditional archival
research, with methods and theoretical frameworks from the social sciences one can gain valuable insights
into the broad patterns of change in political behavior and their proper historical context. To accomplish this,
this study incorporates archival sources such as contemporary newspapers and the correspondence of party
leaders, with statistical analyses of aggregate demographic data, voting returns, and registration figures.
Utilizing the realignment/party systems framework, the period between 1924 and 1936 can be understood
asa realigning era durmg which a reshuffling of voters took place, creating a Democratic electoral base that
was markedly different from that of the early part of the twentieth century according to both qualitative
assessments and quantitative measures. The 1924 election signified the beginning of a period during which
Baltimore's electorate exhibited a gradual detachment from issues of ethnicity. And in the 1930's, with the
Great Depression and the advent of the New Deal, voting patterns m the city suggest that the increased
salience of socioeconomic issues led to the supersession of ethnocultural ties as the principal influence on
political behavior.

THE HELLO GIRLS OF THE AMERICAN EXPEDITIONARY
Jill Frahm and Dr. John W Jeffries
Department of History, University of Maryland at Baltimore County

FORCE

Reliable, timely communications are vital dunng a battle, especially over vast fronts like those in World
War I. In order to facilitate efficient telephone communications, the American Expeditionary Force (AEF)
transported 223 U.S. women to France to operate the switchboards of their military telephone system. As
well as connecting the calls, the women were expected to act as translators during calls between American
and French units in order to surmount a serious language barrier. Originally the AEF only accepted women
who spoke both French and English. However, when bilingual operators were impossible to find in sufficient
numbers, the AEF recruited women from all walks of life - French-speaking women to train as operators
and, later, the best and brightest professional operators available in the United States and Canada with French
no longer a requirement. By the end of the war, the "Hello Girls," as the women were fondly called at the
time, were connecting the soldiers in the trenches to the outside world, relaying orders from officers to their
troops, usmg military codes, and had become trusted enough to be put m a position to overhear military
secrets. Little research has been done on these women even though they were extremely important to the
success of the AEF. Further, what research there is does not tell the complete story of how the women were
recruited and selected or how revolutionary this program really was. Using personnel records and Army and
AT&T materials, I have filled in many of the gaps in their story and determined that while unique in U.S.
Army history, the operators were simply part of the Amencan evolution of "a women's place."
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Cell Biology
DIFFERENTIAL
SIGNALING IN EFFECTOR AND MEMORY
S. Farzana Hussain and Donna L. Farber
Department of Surgery, University of Maryland Medical School

CD4 T CELLS

Effector CD4 T cells have thus far been based on phenotype and functional aspects that do not reliably
distinguish them from the memory subset. To charactenze mechanisms that can differentiate effector versus
memory CD4 T cells responses, we analyzed TCR mediated signal transduction in these cells. We generated
effectors by antigen activation of naive CD4 T cells mice and compiled a biochemical profile of naive,
effector and memory CD4 T cells. Phospho-tyrosine analysis showed overall hyper-phosphorylation and the
presence of effector-specific bands especially at 120,76,44 and 36 kdal regions. These proteins correspond
in size to signalmg intermediates that function as adapter/linkers and MAP kinases and playa significant role
in transcriptional activation. We analyzed the adapter protein SLP-76 (76kdal) and MAP kinase Erkl!2 (4244kdal) for protein expression and phosphorylation levels. We found that SLP-76 is moderately expressed in
naive cells, virtually absent in memory cells and greatly elevated in effectors, while RT-PCR analysis shows
equal amounts of the SLP-76 transcript. Downstream, western blot analysis and intracellular staining show
hyper-phosphorylation
of Erkl!2 in effectors compared to normal levels of phosphorylation in naive and
memory. All three subsets express comparable amounts ofErkl/2 protein. Phosphotyrosine profile of Grb2, a
hnker molecule associated with SLP-76, immuno-precipitates shows multiple Grb2-coupled phosphorylated
species in effectors that are absent in memory CD4 T cells. These striking biochemical differences not only
help define effector-specific signaling pathways, but also indicate that SLP-76 and phospho-Bl'K could be
used as molecular markers to un-equivocally distinguish effectors from memory CD4 T cells.

RADIATION-INDUCED
T CELL DEFICIENCIES
CAN BE ABBREVIATED WITH
ADMINISTRATION
OF THE GROWTH FACTOR RECEPTOR AGONIST PROGENIPOIETIN.
Amv C Ladd. Carrie Redinger, Ann Farese, Thomas J Mac Vi/tie.
Department of Pathology, School of Medicine, University of Maryland, Baltimore.
Delayed immune reconstitution [prolonged CD4 T cell recovery, impaired CD8 T cell function, CD4:CD8
imbalance, and limited T cell receptor (TCR) repertoire] remains as a major toxicity associated with
chemotherapy and stem cell transplantation.
Growth factor therapy has been effective in treating acute
myeloid suppression, but to date there remains no effective treatment for the prolonged lymphoid
deficiencies associated with cytotoxic therapy. The fit3 receptor is expressed on a subset of hematopoietic
stem cells (HSC) and common lymphoid progenitors (CLP) and is thus a suitable candidate for growth factor
therapy. Therefore, we asked whether Progenipoietin (ProGP), a chimeric molecule comprised of G-CSF +
flt3ligand (L) could stimulate T cell recovery in a non-human primate model of sublethal radiation-induced
myelosuppression. The animals were total body irradiated (TEl) with 600cGy on day 0 and administered 50,
100, or 200 ug/kg ProGP subcutaneously on days 0-21. Control animals were administered .01% autologous
serum. Peripheral blood was drawn periodically over six months for testing. T cell reconstitution was
assessed using flow cytometry and quantification of recent thymic emigrants using real-time PCR. T cell
receptor excision circles (TREC) are stable, episomal by-products of TCR gene rearrangement and do not
replicate during mitosis. Therefore, the number of TREC containing cells positively correlates with thymic
emigration of new T cells. Phenotypic analysis of lymphocyte subsets showed that ProGP exhibited an effect
on T cell reconstitution.
By 4-5 months post irradiation, all groups treated with ProGP had CD3+ and
CD3+4+ T cells levels that had returned to baseline. Control group levels remained below baseline at 6
months. More importantly, evaluation of memory and naive CD4; and CD8+ T cell subsets showed that
animals treated with ProGP, especially 100 and 200 uglkg, recovered naive T cell numbers by 4-5 months,
whereas the controls had only recovered to about 30% of baseline at this pomt. In. addition, the numbers of
CD4' 8" double positive T cells, an immature T cell subset, m ProGP-treated groups increased to levels
higher than baseline by 3 months, whereas levels in control animals were at 30% of baseline by 6 months

17

post irradiation.
TREC analysis of early time points in all groups reflects the T cell suppression seen
phenotypically. There is a concomitant decrease in numbers ofTREC/10"5 CD4+ and CD8+ cells at 30 days
to 20% and 5% ofbasehne, respectively. This suggests that the initial increase in CD8+ T cells reported after
cytotoxic therapy is a result of peripheral expansion not thymic-dependent regeneration.
By 90 days the
average number of TRECIlOA5 CD4~ and CD8+ cells has recovered to 24% and 16% of baseline
respectively.
In conclusion, we can report that ProGP, in the schedule utilized, enhanced T cell
reconstitution after TBI. Reconstitution however may not be realized for 4~5 months post TBI and reflect the
action offlt3L on HSC and CLP.

OBSERVATIONS
OF GREEN FLUORESCENT
PROTEIN AS A FUSION PARTNER IN S.
CEREVISIAE: MONITORING
PROTEIN EXPRESSION AND LOCALIZATION.
Jincai Li. W E. Bentley and Govind Rao
Department of Chemical & Biochemical Engineering, University of Maryland Baltimore County.
Green Fluorescent Protein (GFP) has found tremendous applications III various fields III the past decade.
Our lab has previously demonstrated that GFP could be used as a quantitative reporter both in E. coli and in
50 cerevisiae.
In this study, we further examine the use of GFP for monitoring fusion protein, i.e.
Hexokinase(HXK)-GFP,
expression and localization events. A multiple fusion HXK-EK-GFP-6xHis was
constructed where the Histidine tag (6xHis) would allow for convenient affinity purification, and the
enterokinase (EK) cleavage site would be used for separation of HXK from GFP after affinity purification.
Our results showed that the Hexokinase-GFP fusion proteins retain their structure/enzyme activity, and most
importantly, there is a linear correlation between Hexokinase activity and GFP fluorescence. Enterokinase
cleavage studies revealed that both GFP fluorescence intensity and HXK activity remained unchanged after
separation of the fusion proteins, which indicated that fusion of GFP did not cause structural alteration of
Hexokinase and thus did not affect the enzymatic activity of HXK. Confocal microscopy studies showed
that while GFP was distributed evenly in the yeast cytosol, HXK-GFP fusion resulted in a di-localization of
both cytosol and the nucleus. GFP proved to be a useful fusion partner that allowed for real-time and live
observation of the fusion proteins.

DETACHMENT OF S. AUREUS FROM COLLAGEN UNDER FLUID SHEAR CONDITIONS
WITH THE AID OF A MONOCLONAL
ANTIBODY
Lisa Mascari and Julia M. Ross.
Department of Chemical and Biochemical Engineering, University of Maryland Baltimore County.
Receptor mediated adhesion of bacteria to biological surfaces is a significant step leading to infection.
Novel methods to block these specific interactions have gained considerable interest due to an increase in
bacterial antibiotic resistance. However, these methods are only useful as preventive strategies and not
treatment strategies against infection. Recently, monoclonal antibodies specific for the S. aureus collagen
receptor demonstrated the ability to displace attached cells from collagen in static assays. In this study, we
report S aurcus detachment from collagen in a fluid shear environment aided by monoclonal antibodies that
posses this displacement functionality. A parallel plate flow chamber was employed to create a defined shear
environment for various levels of physiological shear (100-2300 S·I). The dynamic detachment of cells from
collagen was quantified using phase contrast videomicroscopy and digital image processing in real time.
Results demonstrate that detachment depends on S aureus strain, mass transfer of the antibody to the
receptor, and shear rate.
We hypothesize that in regions of low shear (100-300 S-I) both antibody mass
transport and shear force affect detachment rate, in regions of moderate shear (300-1500 S-1) detachment is
effected only by antibody mass transport, and in regions of high shear (2:2000 S-I) detachment is minimized.
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CONCENTRATIONS
OF CR(VI).
3
Robert J. Mitkus', Nixon Mwebt', Yu Guo'>,Beibei Li3, Paul Amstad', Neil V. Blough and Peter L.
Gutierrezi,J,-J.

'University of Maryland Program in Toxicology, 2University of Maryland Medical School, "Department of
Chemistry, University of Maryland College Park and "University of Maryland Greenebaum Cancer Center.
One of the mechanisms proposed for the cytotoxicity and genotoxicity of hexavalent chromium (Cr(VI)] is
believed to involve the generation of reactive oxygen species (ROS) and Cr(V). Here we utilize a relatively
new and highly sensitive technique to quantify OR radicals using chemical, biochemical and whole cell
models. We found that when comparing Fe(ITI) with Cr(VI) in a Fenton-like reaction, Cr(VI) [K2Cr2071
generated OH radicals COH) at a rate -2 times slower than that ofFe(II1). Using xanthine/xanthine oxidase
to generate superoxide at a constant flux (13 nM/sec), we found that 48 p.M Cr(VI) gave rise to 2 11M'OH 1
hr after the onset of the reaction. Using this same system, we found a dependence of 'OH production on
Cr(VI). At concentrations of Cr lower than 20 liM, the rate of 'OH formation increased with increasing Cr
in an approximately linear fashion. At higher Cr concentrations (up to 140 11M), the rate became relatively
constant, ca. 0.355 nM/sec. This yields a stoichiometric ratio of 'OH production to O2- formation of ~0.03.
This ratio is much lower than the one obtained with Fe(11I) under similar conditions (0.4). The results from
the biochemical assay are compatible with those of the Fenton-like reaction in terms of 'OH production.
Cytotoxicity studies of Cr(VI) in mouse epidermal cells (JB6-cln41) and those transfected with catalase
(CAT) or superoxide dismutase (SOD), showed an IC50 of 50 )lM for JB6 cells and of98 11Mand 22 )lM for
CAT- and SOD-transfected cells, respectively. We also measured OH radicals in the presence of cells at
concentrations as low as 40 )lM. Using EPR, we found that at higher Cr concentrations (500 u.M}, Cr(V)
was also observed in the presence of cells. Taken together, these data suggest that the Cr(VI)-induced
generation of oxygen radicals can play an important role in the toxicity and mutations that can result in the
beginning of a carcinogenic pathway.

INVESTIGATION

OF COMC ANTI-TUMOR

ACTIVITY

BY ESI AND MALDI MASS

SPECTROMETRY
Qingrong Zhang. Dan Fabris
Department of Chemistry & Biochemistry, UMBC, Baltimore, MD21250
2_crotonyloxymethyl-2-cyclohexenone
(COMC) was recently observed to exhibit anti-tumor activity
through a mechanism involving a highly reactive exocychc enone intermediate, which can react with
critically important proteins or nucleic acids. This reactive species has been hypothesized to form by either
non-enzymatic or glutathione -S-transferase-catalyzed
conjugation of glutathione (GSH) with COMe. To
test this hypothesis, a series of reactions has been carried out in vitro between COMC and a standard 17mer
oligonucleotide in presence/absence of GSH and GST. ESI and MALDI mass spectrometry have been
applied to analyze the reaction mixtures. Four reaction products have been identified: a mono-adduct of
COMC and glutathione (OSH-COMC), a di-product of COMC and GSH (COMC-(OSH)2), a di-product
including COMC, GSH and the oligonucleotide (COMC-GSH-oligo) and the drug-oligonucleotide monoadduct (COMC-oligo). These preliminary data confirm the formation of the reactive exocyclic enone
intermediate and demonstrate that the formation of COMC-oligonJ.lcleotide adduct occurs both in presence
and absence of glutathione-S-transferase
(GST). We are currently in the process of the determining the
kinetics of the reaction of COMC with the oligonucleotide in presence/absence of GST to assess the
significance of enzymatic pathway for the activation of COMe.
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EXPOSURE TO METHOXYCHLOR
MAY CAUSE FOLLICULAR ATRESIA IN THE MOUSE.
C Borgeestl, J C Benedict', and J A Flaws u.
1University of Maryland, Program in Toxicology, Baltimore, MD, USA; 2University of Maryland,
Department of Epidemiology and Preventive Medicine, Baltimore, MD, USA.
Methoxychlor is an organochlorine pesticide that is proposed to disrupt the endocnne system. It is
currently used to protect fruits and vegetables from insects. Several studies have shown that methoxychlor
adversely affects the reproductive system. However, little is known about whether this chemical increases
follicular atresia in the ovary. Thus, the purpose of this study was to test the hypothesis that methoxychlor
affects the ovary. To test this, we dosed adult CD-l mice (39 days) five days/week for 10 or 20 days with
methoxychlor (8mg/kgld) or sesame oil (control) via intraperitoneal Injection. Some mice were also dosed
with kepone (8mglkg/d) as a positive control, because it has been shown to disrupt the endocrine system and
mcrease the number of atretic follicles in murine ovaries. Ovaries were collected from the mice during
diestrus at the 10 day time pomt, or on the zo" day of dosing. Ovaries were evaluated histologically for
evidence of atresia in antral follicles. Follicles were counted as atretic if they contained a degenerating
oocyte, disorganized granulosa cells, and/or more than 10 % of the granulosa cells were pyknotic. The
results indicate that mice treated with methoxychlor for 20 days had a significantly greater percentage of
atretic follicles than controls (methoxychlor = 57.4± 3% atretic follicles, n=6; control = 42.2± 3.9% atretic
follicles, n=6; p<0.02).
There were no significant differences in percent atretic follicles between
methoxychlor and kepone treatments.
These data suggest that both methoxychlor and kepone destroy
ovarian follicles in the mouse. Supported byNlH HD 38955 and the Women's Health Research Group at the
University of Maryland.

PHYSIOLOGICAL
ROLE OF THE ARYL HYDROCARBON
RECEPTOR (AhR) IN MURINE
OVARIAN DEVELOPMENT
J C Benedict, 1.3 T-M Lin, 2 I K Loeffler, 2 R E Peterson, 2 and J A Flawsl.3
'University of Maryland, Program in Toxicology, Baltimore, MD, USA; 2School ofPhannacy, University of
Wisconsin, Madison, WI, USA; "Unfversity of Maryland, Department of Epidemiology and Preventive
Medicine, Baltimore, MD, USA.
The AhR is a cytosolic ligand activated transcription factor that regulates the response to structurally
related environmental contaminants such as 2,3,7,8 tetrachlorodibenzo-p-dioxin
(TCDD). However, the
physiological role of the AhR is not well understood. Thus, the purpose of this study was to investigate
whether it played a role in murine ovarian development. ill the mouse, ovarian development begins in
prenatal life, continues through neonatal life, and results in formation of the primordial follicle pool. This
pool is required for ovanan function throughout the reproductive life span. By embryonic day 18 (E 18),
germ cells are present in the developing ovary. By postnatal days 2-3 (P 2-3), most germ cells are surrounded
by granulosa cells to fonn primordial follicles. By postnatal day 8 (P 8), all germ cells are surrounded by
granulosa cells, resulting in complete formation of the primordial follicle pool. Thus, to determine the effect
of the AhR during ovarian development, ovaries were harvested from AhR knockout (AhRKO) and wildtype
(WT) mice on E 18, P 2-3, and P 8, and complete serial sections were prepared for histological evaluation of
genn cell and folhcle numbers. At E 18, there were no significant differences in germ cell numbers between
WT and AhRKO mice, suggesting that the AhR 1S not required for germ cell development. At P 2-3, WT
ovaries had fewer fully formed primordial follicles than AhRKO mice (21,120 ± 2688 vs. 38,440 ± 3632, n =
4, p = 0.008). WT ovaries also had more naked germ cells than AhRKO mice (18,160 ± 720 vs. 12,696 ±
1192, n = 3, p = 0.05), At P 8, WT and AhRKO ovaries had similar numbers of primordial follicles (39,960
± 4400 vs. 33,504 ± 3000, n = 8, p= 0.25). Also, on PND 53 WT ovaries had significantly more antral
follicles than AhRKO ovaries (6,776 ± 1024 vs. 3,416 ± 480, n = 5, p ::;;0.03). These results suggest that the
AhR slows formation of pnmordial follicles during neonatal life and may have a role in the regulation of
antral follicle numbers in postnatal life. Supported by the Heinz Family Foundation and the Veteran's
Administration (JF) and NIH grant ES01332 (RP).

20

Immunology
SEQUENCE DIFFERENCES
IN LIGHT CHAIN GENES AFFECT THE BINDING SPECIFICITY
OF ANTI-HAPTEN ANTIBODIES
Miller, JK., Cerasoli, D.M. ", Buenafe. A. C. II, Rittenberg, M.B. # and D.E. Lenz*.
Dept. of aCBS, VMB, Baltimore, MD 21201 *USAMRICD, APG, MD 21010, #Oregon Health Sci. V.,
Portland, OR 97201
The capacity of the immune system to respond to immunogens has been well documented, although
responses toward small biologically active haptens are not fully understood. Previously, we characterized
the specificity and binding capacity of three murine monoclonal antibodies (2.ID8.2, CCl~IIA4, and BE2IAlO) raised against the organophosphorus nerve agent, soman. These antibodies were raised against either
the phosphonate or the pinacolyl epitope of soman and each displayed a unique fine specificity. To explore
the structural basis for these specificity differences, we sequenced the antibody heavy and light chain genes.
2.ID8.2 binds to the organophosphorus compounds soman, sarin, tabun, and VX and is encoded by a VK24
light chain and a VHQ52 heavy chain. CCI-IlA4 and BE2-IAIO, which bind only to soman, share the same
VH7183 heavy chain gene rearrangement in conjunction with unique light chain genes (VK9 and VKl
respectively). We used sequence alignment to identify amino acid residue differences in the CDRs of these
antibodies as well as another antibody raised against the same immunogen (SoG2b-I), which we found did
not bind to soman. SoG2b-1 and BE2~IAIO are encoded by members of the same heavy and light chain gene
families, but have different CDR sequences. The subtle differences in light chain sequences and antibodybinding properties support our assertion that small changes in the light chain sequences are critical for
determining the binding specificity of these anti-hapten antibodies. We are using computer mode1mg to
identify the amino acids directly involved in antigen binding and will perform site-directed mutagenesis to
alter these residues. In addition, we are modifying antibody heavy and light chain encoding vectors to
express these mutated antibodies.

EXPRESSION OF MICAIMICB IN RENAL AND PANCREAS ALLOGRAFTS
KG HankeyJ, CB Drachenberg', JC Papadimitriou', DK Klassen', B Philosophe'. ST Bartlett', V Groh', T
Spies', DL Manni.
'Departments of Pathology & Transplant Surgery, School of Medicine, University of Maryland Baltimore,
and "Ctmical Research Div., Fred Hutchinson Cancer Research Center, Seattle
The MHC Class I chain related antigens, MICA and MICB, are stress-inducible antigens expressed in
epithelium and recognized by y8T cells with the TCR vanable region V81. Expression of MICAIMICB in
allografted organs may imply a role for these structures in rejection.
To demonstrate expression of
MICAIMICB in transplanted organs, we performed indirect immunohistochemistry
in both renal and
pancreas allograft biopsies using monoclonal antibody directed against MICA AND MICE. The following
summarizes the patterns of reactivity to pancreatic acini in specimens that were diagnosed as acute rejection
(AR), chronic rejection (CR), acute and chronic rejection (ACR), or normal by standard light microscopic
criteria. The clinical indication for biopsy was to rule out rejection and/or hyperglycemia. All 4 biopsies
with AR were positive having moderate to strong diffuse staining of the acinar epithelium. Staining was less
intense in 8 biopsies with CR and 2 with ACR. All 5 of the histologically normal biopsies were weakly to
mildly positive. The acini of normal non-transplanted pancreas control specimen were consistently negative.
Interestingly, islets were positive in all specimens where found.
A total of 53 individual renal transplant biopsies were assayed for expression of MICA/MICE. The results
were analyzed in relation to the climcal indication for biopsy and the pathologic diagnosis. The following
samples were positive: All 15 biopsies having delayed graft function, 24 of 33 samples with elevated
creatinine, and 2 of the 5 biopsies performed incidental to other abdominal procedures. Histologically, these
biopsies were diagnosed as acute tubular necrosis (ATN), AR, CR, ACR, or normal using the Banff 1997
schema. No staining was observed in 7 of 10 normals; the remaimng 3 showed weakly positive staining. All
11 biopsies with AR were moderately to strongly positive, having a diffuse pattern of the tubular epithelium
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in proximal and distal tubules. This contrasted with the 11 ATN cases, all showing positive staining with
either a weak diffuse pattern or moderate staining of individual cells or cell clusters. Seven of 10 with ACR
were positive, as were 9 of 11 with CR.
These results demonstrate that MICAIMICB is expressed in allografted kidney and pancreas undergoing
cellular injury.

CHOLERA-LIKE
ENTEROTOXINS
ACTIVATE DENDRITIC CELLS INDIRECTLY THROUGH
THE RELEASE OF A MATURATION FACTOR(S) FROM HETEROGENEOUS
CELLS
Ken C. Bagley. Sayed F. Abdelwahab and George K. Lewis.
Departments of Biochemistry and Microbiology, University of Maryland at Baltimore, 725 W. Lombard
Street, Baltimore Maryland, 21201
The cholera like enterotoxins (CLETS), cholera toxin (CT) and E. coli heat-labile enterotoxin (LT) are AB
enterotoxins that Irreversibly activate adenylate cyclase in target cells. In vivo, mucosal epithelial cells take
up the bulk of CLETS delivered to mucosal surfaces and are primarily responsible for the severe diarrhea
attributed to these toxins. In addition to their toxic effects, CLETS are also powerful mucosal adjuvants;
however, the cells that mediate the adjuvant effects and their mechanism of action remain poorly defined.
There is emerging evidence that dendritic cells (DC) may be the principal mediators of the adjuvant effects
in vivo. Recently it has been shown that CT activates monocyte derived DC (MDDC) in vitro by increasing
MHC and T cell costimulatory molecule expression. This activation is accompanied by an increased ability
of these cells to initiate nerve T cell proliferation.
Most known DC activators such as bacterial
lipopolysaccaride (LPS), bacterial and viral DNA and double stranded RNA polarize expanded T cells
toward Th 1 cytokine production.
In contrast, CT was shown to polarize expanded T cells toward Th2
cytokine production.
The ability of CT to initiate Th2 responses in vitro and in vivo makes it an ideal
adjuvant for eliciting antibody dominated unmune responses. Unfortunately, severe toxic effects make
CLETS unsuitable for human use. For this reason investigators have tried, with limited success, to detoxify
CLETS without loosing adjuvant activity. In this study, we sought to determine the mechanism of activation
of MDDC by CLETS. The membrane permeable analog of cAMP (dibutyryl-cAMP) and the nonspecific
adenylate cyclase activator Forskolin were used to determine if elevated intracellular cAMP levels are
responsible for the activation of MDDe. In contrast to commonly held beliefs and published results, we
found that elevating intracellular cAMP mimics the ability of CLETS to activate MDDC and that an inhibitor
of cAMP dependent kinases inhibits the activation ofMDDC by CLETS. Next, we sought to determine the
mechanism through which elevated intracellular cAMP levels activate MDDe. By transferring supernatants
we found that the activation of MDDC by elevated intracellular cAMP levels is mediated by a maturation
factor(s) released by the MDDC and other heterogeneous cell types. In addition, using intracellular cytokine
staining and flow cytometry, we found that this factor(s) not only mimics the ability of CLETS to activate
MDDC but also mimics their ability polarize expanded T cells toward Th2 cytokine production. The results
of this study help to explain the adjuvant effects of CLETS and provide valuable insights into interactions
between peripheral tissues and the adaptive immune system.

GENERATION OF PRIMARY ANTIGEN SPECIFIC T-CELL RESPONSES IN VITRO:
APPLICATION
AND MODULATION BY ADJUVANTS
Saved F. Abdelwahabu. Kenneth C. Bagleyl.3, and George K. Lewis'r
Department of Microbiology and Immunology', Institute of Human Virology, and Department of
Biochemistry and Molecular Biology), University of Maryland, Baltimore, 725 W. Lombard St., Baltimore,
MD 21201.
Immune responses to vaccine antigens differ among individuals due to the variations in MHC haplotypes
and T cell repertoires. To date, the efficacy of vaccines can only be assessed In animal models and in
subsequent human clinical trials; these methods, however, are slow and expensive. We have developed a
putative in vitro assay for predicting the effectiveness of vaccme candidates and adjuvants. In this system,
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human dendritic cells (DC) are used to prime purified T cells against non-recall antigens. DC are the most
potent antigen presenting cells capable of initiating primary T cell responses. In vitro stimulation of nerve T
cells by DC may provide a useful tool to characterize the potential in vivo immunogenicity of vaccine
candidates. DC were generated by culturing human monocyte-enriched PBMC in presence ofGM-CSF and
IL-4. This system consistently supports naive T cell proliferation in response to specific antigens. For
example, with this system we were able to produce primary T cell proliferation in response to Keyhole
Limpet Hemocyanin (KLH) and Ovalbumin (OVA) in several individuals and to modify this response by
treating the DC with LPS or cholera toxin. In addition, T cells exposed to an antigen in primary cultures were
restimulated in an antigen-specific manner to give secondary responses with greater magnitudes and a more
rapid onset. Interestingly, we found that HIV-lBaL gp120 does not support T cell proliferation 10 this system
except in a complex form with human soluble CD4. This assay could provide an affordable and rapid method
to screen putative vaccines and adjuvants before conducting in vivo clinical trials.

AEROBIC INSUFFICIENCY:
A POTENTIAL MECHANISM FOR FATIGUE IN mv INFECTION.
Cade WT, Alexander CS.
Umversity of Maryland, Baltimore, School of Medicine, Department of Physical Therapy and Institute of
Human Virology, Baltimore, MD.
Fatigue is well documented in HIV/AIDS and may contribute to physical disability in this population. We
have recently identified functional aerobic impairment and aerobic insufficiency in HIV+, implicating
aerobic dysfunction as one mechanism for fatigue and disability. A recently updated compendium of energy
requirements for activities of daily living (ADL), employment and recreation activities showed metabolic
equivalents (MET) ranging from 2.5 METs or 7.0 mllkglmin of O2 uptake (i.e. multiple household tasks,
hairstyling, light custodial dusting) to 4.0 METS or 14.0 mllkglmin (i.e. lifting 10-20 lb. items continuously
with limited rest) to 8.0 METS or 28.0 ml/kg/min (i.e. general bicycling). The purpose of this pilot study
was to provide preliminary data relating to influence of aerobic insufficiency on the ability to perform
selected activities in individuals with HIV+. Subjects were four males and 1 female (mean age~Oyr.) who
underwent peak exercise testing on a motorized treadmill with energy expenditure recorded by spirometric
measurements of oxygen uptake (V02).
Measured anaerobic threshold (AT), (13.8 ml/kg/min), a
physiological marker .of anaerbiosis and fatigue, occurred in the range of energy requirements needed for
instrumental ADL and employment activities where peak V02 (23.8 mllkglmin) was found in the range of
recreational activities. These results indicate that aerobic insufficiency in this group of adults with HIV+
may impede performance of ADL, employment and recreational activities. The findings provide support for
further study of aerobic insufficiency as a mediator of disability in individuals with HIV +.

Biochemistry

A

REGULATION OF ANGIO'GENESIS
ENDOTHELIAL CELL MIGRATION

BY THE TRANSCRIPTION
FACTOR CBF-Alpha-l:
AND VASCULAR SPROlillNG
•
1

Michele VitoloJ, Lixin Sun2, and Tony Passoniti

UDepartment of Biochemistry and Molecular Biology, "Department of Pathology, vThe Greenebaum
Cancer Center Program in Oncology and Experimental Therapeutics, School of Medicme, University of
Maryland, Baltimore
Core binding factors (CBFal, CBFal, CBF(3) are transcription factors that regulate specific genes during
osteogenesis and hematopoieses. Recently, CBFal has been implicated in endothelial cell gene regulation
during angiogenesis. Using a model to simulate angiogenesis, we have determined that CBFal is expressed
in the vascular sprouting cells from rat aorta. CBFal contains a highly conserved DNA binding domain
(Runt) that also interacts with transcriptional activators. We hypothesize that, through its DNA-binding Runt
domain, CBFal regulates endothelial cell function and vascular sprouting. Therefore, the blocking of
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endogenous CBFal!DNA
binding should inhibit gene-specific transcriptional
activity and modify
endothelial cell function during angiogenesis. A dominant negative retroviral construct of CBFal, lacking
both activation domains of the full-length cDNA, was created by fusing the Runt domain to the green
fluorescent protein, eGFP. Parental Human Bone Marrow Endothelial Cells (HBME), HBME infected with
the retroviral eGFP control vector (HBME.eGFP), and HBME.Runt.eGFP were compared. Expression of the
eGFP tag provided visual and biochemical confirmation that the Runt.eGFP fUSIOnprotein was made and
translocated into the nucleus whereas the control eGPP remained in the cytoplasm. The ability of the Runtinfected HBME to form tubule structures on Matrigel (differentiation) was delayed relative to control eGFPinfected cells. Runt expression appeared to inhibit invasion, migration, and tube formation. The control eGFP
and Runt.eGFP viruses were also used to successfully infect sprouting cells from rat aorta and mouse
abdominal tissue explapts m ex vivo experiments. Our goal is to determine whether Runt expression alters
EC migration and vascular sprouting using these models and to identify downstream genes regulated by
Cbfal that mediate vascular cell migration and differentiation. Since recruitment of a blood supply is a
contributing factor in malignancy, future plans are to develop Runt-specific agents that possess antiangiogenic activity and inhibit tumor growth and metastasis.

CHARACTERIZATION
OF HIV-I 'P-RNA STEM-LOOP COMPLEXES WITH NUCLEOCAPSID
PROTEIN BY ESI-ICR MASS SPECTROMETRY.
Nathan A. Hagan. Dan Fabris.
Department of Chemistry & Biochemistry, University of Maryland Baltimore County.
The lfI-site is a -120 nucleotide region in the RNA genome ofHIV-l that is highly conserved and is known
to fonn four different stem-loop structures (SLl-4). During viral genomic recognition and packaging, 'P
binds to the nucleocapsid protein p7 (NC) in a reaction of undetermined stoichiometry. ill order to
understand the binding of IfI-RNA to NC protein, Electrospray Ionization (ESI) mass spectrometry coupled
with an Ion Cyclotron Resonance (lCR) mass analyzer has been employed to look at the complexes formed
in vitro by the individual RNA stem loops and NC. Masses of the complexes determined from the high
resolution ESI-ICR data were in good agreement with those calculated from the RNA and protem sequences.
The presence of two Zn2+ ions that are known to be che1ated by NC was also confirmed. ill addition, the
binding stoichiometry of the stem-loop complexes with NC was also determined. This confirms data already
obtained by NMR for two of the stem-loops. A similar technique will be applied to determine the
stoichiometry of the complex of q.s with NC. Competitive binding studies based on these results will also be
conducted to determine the relative affinities of each stem-loop for NC.

ELUCIDATING THE MECHANISM OF E. coli cl596 PHAGE EXCLUSION.
Catherine L. Bair. and Lindsay Black.
BIOchemistry, School of Graduate Studies, University of Maryland at Baltimore.
CT596, an E. coliKl2 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 (lPl) or the rII 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 rIl 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 mechanism
of action by transferring the T4-restrictive phenotype to a permissive E. coli strain.
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CHARACTERIZATION
OF RECEPTOR-OPERATED
AND STORE-OPERATED
MECHANISMS IN THE rcu NEURAL CELL LINE
Xiaodong Mu, Hong-Tao Ma, Karlik Venkatachalam, and Donald L. Gill
Department of Biochemistry and Molecular Biology
University of Maryland School of Medicine Baltimore, MD 21201

CA2+ ENTRY

The pheochromocytoma (peI2) cells are electrically excitable neural cells, with functional ryanodine
receptors (RyRs) and InsPrreceptors that regulate intracellular Ca2+ pools. There is considerable overlap
between pools sensitive to InSP3, caffeine and thapsigargin (TG), suggesting that the Insl'j-receptors and the
RyRs regulate the same TG-sensitive Ca2+ pools in these cells. We used a cell permeant antagonist of the
Insl'j-receptor 2_Aminoethoxydiphenyl borate (2-APB), to distinguish between Ca2~release from the RyR
and Insl'j-receptor. Though 2-APB can block CaN release from the Insl'j-receptor following the agonist
stimulation, it does not affect caffeine mediated Ca2+release suggesting that 2-APB selectively blocks the
Insl'j-receptor and not the RyR. It has been previously shown that 2-APB is capable of blocking storeoperated Ca2-> entry. Pool depletion through RyRs, Insl'c-receptors and by TG can activate store-operated
Ca2+ entry in PC12 cells that can be blocked effectively by 2-APB. Stimulation of the PCl2 cells with ATP
lead to the activation ofPhospholipase-C
coupled P2Y-purunergic receptors leading to InsP3-generation and
subsequent pool depletion and store-operated Ca2+ entry. In addition to this, PCl2 cells also have the P2X2c
purinergic receptors that function as Ca2+_entry channels when stimulated by ATP (receptor~operated Ca
entry), and this entry appears to be store-independent. This receptor-operated channel has been found to
selectively allow S~+ to pass through it while the store-operated channel does not, allowing us to discern
between the two entry mechanisms. Therefore, Ca't-entry following ATP treatment has both store-operated
N
and receptor-operated components and is partially blocked by 2-APB. Also, receptor-operated Sr entry
through the P2X channel is insensitive to 2-APB. Our data implies that 2~APB is selective for store-operated
Ca2+entry and the receptor~operated entry through the P2X-channel is insensitive to 2-APB.

Biochemistry B
ALTERATIONS OF PHOSPHATASE
SIGNALING IN HEART FAILURE
Glaser ND, Gigena MS, and Rogers TB
Department of Biochemistry, School of Medicine, University of Maryland at Baltimore
Over the years, phosphorylation reactions have been a preeminent focus of regulatory mechanisms in the
heart. However, protein phosphatases are under-appreciated enzymes in cardiac signaling since much of the
work focuses on kinases.
A common theme in signaling is that imputnant enzymes, including
serine/threonine phosphatase PP2A, are localized to discrete subcellular sites. PP2A is composed of a core
complexed with a target subunit (B). The hypothesis tested is that the B subunits subserve unique functions
m heart. Regulation of PP2A local sigill\Iiiig in transgenlC heart failure models was~ined
by studymg
~latory
subunits B56o. and B56y, which, are highly expressed in heart. The presence and subcellular
localization of B56o. and B56y was studied in Ras, Beta-, and Cam kinase II transgenic mouse heart failure
models. PP2A activities for overexpressed Ras, Betas, and Cam kinase II hearts were measured and showed
an increase in activity 10 the membrane soluble fraction when compared to the control. Current studies
include analysis of subcellular localization of these target subunits. The CamKlI samples were examined
further for presence of the regulatory subunits B56o. and B56y. Is the expression of the B subunits altered in
these hearts? Western blots reveal that there are three B56y alternatively spliced isoforms, yl, y2, and y3,
present in the heart. Further analysts showed the presence of only yl, and y2 in the CamKlI hearts.
Additionally, B560. showed increased expression in the CamKII model. These results marked dramatic
changes in B56 subunits, which might provide a functional role in signaling in the heart.
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THE FORMATION OF NITRIC OXIDE SYNTHASE-PERFERRYL
COMPLEX BY POTASSIUM
HYDROGEN PERSULFATE
Supatra Porasuphatana, Pel Tsat, Gerald M Rosen.
Department of Pharmaceutical Sciences, University of Maryland School ofPhannacy, Baltimore, MD 2120 I
Neuronal nitnc oxide synthase (NOS I) was shown to generate a-hydroxyethyl radical (CH3·CHOH) from
ethanol (EtOH) by the abstraction of a hydrogen atom. This reaction was insensitive to superoxide dismutase
when L-arginine was present. With a certain similarity to cytochrome P-450 in which it contains an
oxygenase heme domain, it is postulated in this study that the perferryl reactive intennediate of NOS (NOS[Fe5+-013+) is responsibk for the hydrogen atom abstraction. In this study, we used potassium hydrogen
persulfate (KHSOS), a water-soluble oxygen donor at physiological pH, to transfer an oxygen to the ferrous
ion of NOS, leading to the formation of NOS-[FeS+=O]3+. The addition of KHSOS to NOS I in anaerobic
condition and the absence ofCa2+/calmodulin
generated NOS-[FeS+=O]3+ and resulted in the formation of
nitric oxide (NO-) when Lerginine was added. Using electron paramagnetic resonance (EPR) in the
combination with spin trapping, in the presence of EtOH, KHSOs-mediated NOS-[Fe5+=O]3+ exhibited an
EPR signal of CH3-CHOH. The mhibition of KHS05-mediated CH3,CHOH formation by sodium cyanide
confirmed the involvement of heme group. Kinetic isotope effect study revealed the formation of
acetaldehyde as a byproduct of EtOH oxidation by KHSOs-mediated
NOS 1 Data demonstrated the
S
S
formation of NOS-[Fe +=O]3+ by KHS05 and that NOS-[Fe +=O]3+ was responsible for catalysis of the
secondary reaction of NOS I by the hydrogen atom abstraction.

.v

SIDECHAIN DYNAMICS OF THE CAH-SIGNALING PROTEIN SIOOB(~~) AS DETERMINED BY
'H-NMR RELAXATION
Keith G. Inman', Andrew L. Lee}, A. Joshua Wanc!, and David J. Weber'
'Department of Biochemistry and Molecular Biology, School of Medicine, University of Maryland
Baltimore, Baltimore, MD. 2Jolmson Research Foundation, University of Pennsylvania School of Medicine,
Philadelphia, PA
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bJ'I'SlOOB(J3J3) is a signaling protein in the S100 family of EF-hand-containing proteins. The 21-kDa
homodimer binds a number of targets in the presence of calcium. Several of these targets are PKC
substrates, such as the tumor suppressor p53, for whom critical phosphorylation sites are blocked and
function is compromised.
Backbone dynamics studies of Ca2+_free SlOOBWI3) have previously shown
internal mobility m the two calcium-binding loops and the C-tenninus, and to a lesser extent in the hinge
region linking the two domains of each subunit. We have measured deuterium relaxation rates in fractionally
deuterated sidechain methyl groups. Methyl-axis order parameters and effective correlation times from a
model-free analysis are presented with a comparison to the backbone results. Methyl-containing residues are
in all four helices and the hinge region (28 total), but almost none are found in the most mobile regions of the
protem. Nonetheless, sidechain dynamics results are shown to complement the backbone study, with
l additional insights into the mechanism and energetics of calcium and target binding.

t

CHARACTERIZATION
OF SARCOPLASMIC RETICULUM ATPase (SERCA)
ACTIVATION BY CaH
Cheng Xu, Zhongsen Zhang, David LL"Wis,Carlotta Sumbilla and Giuseppe Inesi
Department of Biochemistry, School of Medicine, University of Maryland at Baltimore
Occupation of two calcium-binding sites is required for catalytic activation of the Ca2+ ATPase. The
residues in the transmembrane domain, the cytoplasmic phosphorylation domain, the L67 and L89 loops
were subjected to mutational analysis. Direct measurements of Ca2+ binding and measurements of various
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enzyme functions of the mutants in the presence of ATP or Pi, clarify the cooperative mechanism of calcium
binding and catalytic activation of SERCA. The functional charactenzation and high-resolution structure of
ATPase suggest cooperative and sequential calcium binding in which side chains of Glu77t, Thr799~
"
and Glu908 contribute to site I, while Glu309, Asn796 and ~sp800 contribute to site u. Mutational analysis~
of the L67 loop indicates its importance in protein stabilization and long-range intramolecular signaling.
"}
Mutation of Pro820 to Ala interferes with protein expression even though transcription occurs at normal
levels. Single mutations of Lys819 or Arg822 to Ala, Phe or Glu produce strong interference
with
enzyme
2
phosphorylation by ATP in the presence of Ca2+, and also by Pi in the absence of Ca + with only slight or
moderate decrease of Ca2+ binding. Reduction of the overall steady state ATPase velocity is then due to
inhibition of the formation of the phosphorylated intermediate. On the other hand, a cluster of conservative
mutations of Asp813, 815 and 818 to Asn interferes strongly with enzyme activation by ci+ binding and
formation of phosphoenzyme intermediate by utilization of ATP, but not phosphorylation by Pi in the
absence of Ca2-r. Therefore, the triple mutation interferes mainly with the Ca2~-dependent activation of the
ATPase. The effect of the triple mutation can be to a large extent reproduced by a single mutation of Asp813
(but not of Asp815 or Asp818) to Asn. Functional and structural analysis of the experimental data
demonstrates that the L67100p plays an important role in protein folding and function. This role is sustained
2
by linking the cytosolic catalytic domain and the transmembrane Ca + binding domain through a network of
hydrogen bonds.
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CREATION OF A POTENTIAL
Dwight C. Peterson

LEAD BIOSENSOR

Lead is a potentially hazardous metal and a common environmental contaminant. It has been shown lead
affects kidney tissue and neurons within a human.
Because of the poisonous nature of lead, it is
advantageous to have a sensor that detects the presence of lead in the environment or within an organism. A
possible lead biosensor could be the enzyme carbonic anhydrase. Carbonic anhydrase with a fluorophore } CJl-vx-·
conjugate has been shown to be an adequate detector of zinc and copper. It has been postulated carbonic chl_ud/..>?
anhydrase with a longer lifetime conjugate would be appropriate for lead concentration determination. A
longer lifetime conjugate will remain in its excited stated long enough for lead to quench it, thus yielding a
drop in intensity with increasing lead concentration. Conjugates that were tested mclude: BODIPY, pyrene
maleimide, fluorescein-S-maleirnide, sulfopropylacridinium and anthracene maleimide.
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Chemistry A
INDIRECT DETECTION OF ELECTROINACTIVE
BIOMOLECULES
ELECTROCHEMICAL
DETECTION FOLLOWING HPLC
M. Olson & W. LaCourse
Department of Chemistry, University of Maryland, Baltimore County

BY PULSED

Pulsed Electrochemical Detection (PED) following HPLC is a highly sensitive method for the direct
detection of common biomolecules, which are by definition any organic molecules that are an essential part
of a living organism. It has been applied primarily to the detection of chemical compounds that have poor
chromophores or fluorophores such as sugars, amino acids, and sulfur containing compounds.
These
biomolecules are subsequently poorly detected by UV or fluorescence and often require derivitization. Other
approaches developed for HPLC such as Refractive Index (RI) detection and Evaporative Light Scattering
Dection (ELSD) cannot match the sensitivity that PED offers, making it a valuable tool in the detection of
trace biomolecules. Here, we explore the realm of indirect analysis of biomolecules such as amino acids,
proteins, and lipids by monitoring the decrease in the oxidation current of sorbitol following their separation.
This effect is due to the ability of many biomolecules to adsorb to electrode surfaces, blocking the oxidation
of other electroactive compounds. We will demonstrate the analytical utility of indirect PED for model
compounds. We will also demonstrate an increase in the sensitivity of this method with increasing molecular
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weights or size of analyte, since the sensitivity IS most likely proportional to the coverage of analyte at the
electrode surface. This IS a promising method that could eventually lead to the ability to electrochemically
detect a single large molecule.

INVESTIGATION
INTO THE EFFECTS
DETECTION
Emily A. Davis. Dr. William R. LaCourse
Department of Chemistry and Biochemistry,

OF PHOSPHATE

ON PULSED ELECTROCHEMICAL

University of Maryland, Baltimore County

Pulsed electrochemical detection (PED) following high performance liquid
chromatography (HPLC) has gained prominence in the detection of polar aliphatic compounds such as
carbohydrates. Many of these compounds cannot be detected by optical methods, without prior derivatization
and are not amenable to detection by constant applied potential (de) electrophores which make their direct
detection difficult especially in complex biological matrices. PED exploits an electrocatalytic reaction at a
noble metal electrode, usually gold, by using a multistep waveform for the direct detection of many
compounds. It combines amperometric detection with alternating cathodic and anodic polarizations to clean
and reactivate the Au electrode surface. In HPLC-electrochemical detection (ED), the mobile phase not only
plays a role in the separation but also as the supporting electrolyte. Recently, the effect that inorganic and
orgamc phosphates (as in phosphate buffers) on PED responses has come under investigation. Studies ofthe
effect that the addition of inorganic and organic phosphate has on the response of glucose and cystamine, a
sulfur containing compound, was investigated at Au electrodes. It was shown that both the inorganic and
organic phosphates, to a lesser degree, had a deleterious effect on the response of glucose at Au electrodes
under high pH conditions. It was also shown that the effect of inorganic phosphate did not show a deleterious
effect on the thiocompound response under midly acidic conditions (i.e. reversed phase conditions).

ARE SOLID PHASE SYNTHESIZERS EXPENSIVE? DESIGN AND USES OF CHOIR, AN
ECONOMICAL
SOLID PHASE SYNTHESIZER
Salvinder S. Vig and Jane V. Aldrich.
Department of Ph ann ace utica 1 Sciences, School ofPhannacy, University of Maryland, Baltimore.
The synthesis of peptides and organic molecules on solid phase (solid phase peptide synthesis, SPPS and
solid phase organic synthesis, SPaS) has distinct advantages over solution phase synthesis. Solid phase
reactions can be dnven to completion, purification of intermediates is not required, and complete
automation can be achieved. However, a limiting factor which stops many academic and industrial
laboratories from ventunng into solid phase synthesis, IS the cost of instrumentation. Depending on the
capacity and sophistication, the initial cost for most automated solid phase synthesizers can range from
$5,000 to $200,000. A less expensive alternative is manual solid phase synthesizers. Although economical,
manual solid phase synthesizers supplied by most of the companies are single reaction vessel and can be
cumbersome to use. Herein we describe the design and use of an economical manual solid phase
synthesizer, CHOIR. The idea behind the development of the CHOIR was to design a solid phase
synthesizer which IS affordable, offers the capacity of multiple reaction vessels, and is easy to use and
maintain. The total cost of setting up CHOIR is approximately $400. We were able to successfully use
CHOIR for the synthesis of multiple peptides containing 4 to 1I residues and for optimization of reaction
conditions. A detailed description of the design, operation and uses of CHOIR will be presented.
This work has been supported by NIDA grant DA05195
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PHOTONUCLEASE ACTIVITY OF NAVEL NAPHTHALENE IMIDE DERIVATIVES.
Sun MMasters, Bindu Abraham, Dr. Lisa Kelly
Department of Chemistry and Biochemistry, UMBC
Gene mapping and sequencing of oligonucleotides are typically done by using natural enzymes that have
some restrictions. Our work is directed at using novel chromophores as photonucleaes to offer a more
versatile set of tools for genomic sequencing applications. The photonuclease can be tuned on and off with
light and "engineered" to be specific for a desired oligonucleotide sequence. Photoc1eavage of
oligonucleotides in the presence of photosensitizers are being investigated. The structure of the compounds,
NI and NDI used as "photonuc1eases" are shown below. Reaction conditions are "tuned" to control the
reaction rate and mechanism of cleavage. Damage to Duplex DNA (Seq.I, and II) shown below was
photoinitiated by the irradation of NI and NDI dissolved in aquous solution (ammonium acetate buffer).
Photoproduct analysis was carried out using MALDI~TOF MS,HPLC and Gel electrophoresis. Preliminary
data suggest that the duplex DNA is simultaneously damaged at the 5'NGGN3'step and non-selectively at
the deoxyribose. Results will be compared and contrasted for NI and NDI and interpreted in terms at the
redox properties of the two chromophores.

Microbiology
SCREENING STRATEGIES FOR THE DETECTION OF LATENT AND LYTIC HHV-8
ANTIBODIES IN U.S. BLOOD DONORS FROM MULTIPLE SITES.
DC Edelman, F Ketema, N'T Constantine.
University ofMD, Department of Pathology, Baltimore, MD.
The prevalence ofHHV-8 IgG antibodies in U.S. blood donors (BDs) has previously been found to be low,
but either the studies have utilized only one test method or have been limited to one geographic locale. Here,
we screened BDs (n""1357) from 3 different areas of the U.S. with multiple assays permitting the detection of
latent (LANA) and lytic HHV-8 IgG antibodies. Plasma samples from Houston, TX (n""1009), Baltimore,
MD (n""308), and Augusta, GA (n==40)were screened with a lytic recombinant ORF 65 ELISA, of which a
subset were tested by IFAs capable of detecting latent or lytic antibodies. Additionally, 310 Houston BDs
were pooled into groups of 5 and 10 to determine the utility of screening large numbers of samples to save on
time, labor, and cost. The overall prevalence in these low risk populations, as determined by the ORF 65
ELISA, was 2.21% (30/1357). No donors were reactive in Augusta, with 1.29% reactive in Baltimore, and
2.57% reactive in Houston. As reported in other studies, the LANA IFA classified the fewest percentage of
samples as positive, 0.79% (3/379), while the Lytic !FA yielded a prevalence of 2.30% (9/391).
Surprisingly, none of the 42 reactive samples were positive by more than one assay. We found that our
strategy of pooling BDs produced many instances of false positive and false negative results. Pools spiked
with positive and negative controls gave variable and unreliable responses.
In conclusion, this study
demonstrated that HHV-8 prevalence does not exceed 3% in U.S. BDs, but classification of true infection
could prove to be difficult due to the lack of concordance between assays and the lack of a reference method.
Screening pooled BD plasma will not be an efficacious method until problems relating to specificity and
sensitivity are resolved.
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DIVERSITY OF BIOFILM BACTERIA IN DENTAL UNITS WATER SYSTEMS
R. Singh 0', O. C. Stine], J. K. Spuznaget' & H. N Williams!
'University of Maryland, Baltimore, Dept ofGCBS, 2 Dept of Epideimology and Preventive Medicine,
Dept of Periodontics, Baltimore MD 21201

3

Biofilms have been recognized as a major source of microorganisms in medical devices that dispense fluids
used In patient treatment Including dental handpiece control units. We have used phenotypic, chemical, and
molecular techniques to identify a large range of biofilm bacteria. Dental Unit (DU) water tubing was
obtained from several units at the University Of Maryland Dental School. From the lumen of the tubing,
scrapings of biofilms were suspended in sterile water and plated onto R2A and TSA media. Individual
colonies were further cultured to obtain a pure culture for phenotypic and chemical analysis. The BIOLOGTM
assay was used to obtain a biochemical fingerprint of each isolate and gas liquid chromatography (GLC)
analysis of whole cell fatty acid (FA) was used to obtain FA profiles. Only isolates grown on TSA could be
identified using the BIOLOG and GLC systems.
35% of the isolates from RlA did not grow on TSA.
Prehmmary identifications from the BIOLOG and FA profiles revealed organisms from the following
genera: Burkholderia sp, Citrobacter sp, Aminobacter sp. Oligella sp. Alcaligenes sp, Aquaspirillum sp,
Ralstonia 5p, Pseudomonas sp and Bacillus 5p. An additional 20% of isolates could not be identified using
either system. To overcome the limits inherent in biochemical identification methods, a genetic identification
method utilizing 16S rDNA sequence similarity was employed. DNA was extracted from each isolate and
was amplified using the universal ribosomal bacterial primers 533F and 1492 R in the 16s rDNA gene.
Results of the 16S rDNA analysis confirmed the isolates previously identified with the BIOLOG and FA
system, and enabled the identification of organisms that could not be analyzed by those methods. These
organisms included species belonging to the following genera: Sphingomonas sp and Methylobacterium sp.
By combining biochemical with genetic approaches, we have identified a larger percentage of biofilm
orgamsms. This multi-system identification approach should make it possible to fully characterize the
biofilm community in DU, Ultimately, characterization of the microbial population in DU will lead to a
greater understanding of environmental conditions required for growth and survival. This information will
aid in the discovery of methods for the prevention and control ofDU biofilms.

IDENTIFICATION
OF THE DIMERIZATION
AND DNA-BINDING DOMAINS OF UreR, AN
AraC-LIKE TRANSCRIPTIONAL
REGULATOR OF THE UREASE GENE CLUSTER IN Proteus
mirabllis
Carrie A. Poore, Christopher Coker, 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 urease catalyzes the hydrolysis of urea to CO2 and NH3, resulting in urinary stone
formation in patients with complicated urinary tract infections. UreR, an AraC-like transcriptional regulator,
controls the transcription of the genes encoding urease enzyme subunits, ureDABCEFG. VreR activates its
own transcription divergently from seven other urease genes; transcription from both PureD and PureR is
induced in the presence of urea. To identify putative domains of UreR, a translational' fusion of the
dimerization domam (amino acids 302-350) of C/EBP and the C-terminal half of VreR (amino acids 164293), the predicted DNA-bmding domam, was constructed. This fusion activated transcription from PureD,
and bound to a 60bp fragment contammg purd) as analyzed by gel shift. This suggests that DNA-binding
specificity 15 located 10 the C-terminal half ofUreR and dimerization is required for binding, A translational
fusion of the DNA-binding domain of the LexA repressor (amino acids 1-87) and the N-terminal half of
VreR (ammo acids 1-182), the predicted dimerization domain, was constructed. This fusion repressed
transcription from psulA-IacZ and bound to the P.'uI4 as analyzed by gel shift. Since LexA binds this site only
as a dimer, the VreR 1_182-LexA1-87 fusion must dimenze as well to bind PsulA. This suggests that the
dimenzation domam of UreR is located within the N-terminal half of UreR. Dimerization of AraC requires
three specific Ieucincs (Leu 150, 151, and 161) to form a dimerization face via an anti-parallel coiled-coil.
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UreR contains three leucines (LeuI47, Leul48 and Leu158) that mimic the leucine spatial relationship found
within AraC. PCR site-directed mutagenesis of either Leu147 or Leul48 did not significantly affect Urek
function. In contrast, site-directed mutagenesis of both resulted in an 85% decrease of UreR function. The
results are consistent with the possibility that VreR uses Leu residues within a dimerization domain in the Nterminal half of the polypeptide to form an anti-parallel coiled-coil structure. Thus, sequences within the Nterminal half ofUreR are responsible for dimenzation.

VISUALIZATION
OF PROTEUS MlRABILlS IN THE MOUSE MODEL OF ASCENDING
URINARY TRACT INFECTION BY CONFOCAL MICROSCOPY
Angela M. Jansen!, C. Virginia Lockatelf, David E. Johnson2 and Harry L.T. Mobley'
"Department of Microbiology and Immunology, School of Medicine, University of Maryland, Baltimore;
lDivision ofInfectious Diseases, Department of Medicine, School of Medicine, University of Maryland,
Baltimore
Proteus mirabiiis, a motile gram-negative rod, is a major cause of urinary tract infections in patients with
functional and anatomical abnormalities of the urinary tract, as well as those undergoing long-term
catheterization.
Proteus induced cystitis and pyelonephritis are complicated by the formation of urinary
stones _ a hallmark of infection by P. mirabilis. This species has the ability to differentiate between a short
vegetative form and an elongated hyper-flagellated form that exhibits multicellular behavior termed
swarming. The swanner morphotype has been correlated with the expression of virulence factors such as
urease, hemolysin, and metalloprotease as well as the ability to invade cells in vitro. However, the
importance of the swarrner phenotype during an infection is unknown. The use of confocal microscopy and
the CBA mouse model of ascending urinary tract infection combined with green fluorescent protein
expression and fluorescent staining will allow the visualization of the bacteria in relation to the host cells as
10
they ascend the ureters to infect the kidneys. Previous studies with gfp under control of a 0 promoter alone
resulted in extremely low levels of fluorescence in the swanner cells. The ifs promoter has been shown to be
associated with expression of the flagella, an important component of the swarming phenotype. A plasmid,
70
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pBACOOI, was constructed placing the gene encoding green fluorescent protein behind both a cr and a cr
promoter to allow for visualization of the bacteria both in the swimmer and swarmer morphotype. CBA mice
were then inoculated transurethrally with P. mirabilis containing this plasmid. At various time points their
bladder, kidneys and ureters were harvested for microscopy.
Elongated bacteria were visualized in the
kidneys, suggesting the presence of swanner cells in vivo. Fluorophore-conjugated
cell and molecule
specific markers including anti-endothelial, anti-epithelial and anti-neutrophil antibodies and lectins allow us
to visualize the bacterium by localizing it within the urinary tract as it ascends the ureters and infects the
kidneys of its host, bypassing the specific and non-specific immune factors. Visualizing the bacteria in
relation to the host cells may further our understanding of the contribution of each morphotype in the disease
process.

Pharmaceutical
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HERBAL MEDICINE USE IN A POPULATION AT RISK FOR DRUG INTERACTIONS
Priscilla Tankerslev Rvder" Ilene H. Zuckerman, Eileen K. Steinberger
'Department of Epidemiology and Preventive Medicine, School of Medic me, University of Maryland at
Baltimore.
Although the use of herbal medications appears to be rising, little is known about its prevalence In
populations known to be at risk for adverse effects. Because of the potential for drug-drug interactions,
patients taking warfarin (coumadin) and herbal medicmes may be at higher risk for bleeding or
thromboembolic events. Warfarin has been reported to interact with numerous conventional and herbal
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medicines. This study examines the use of herbal medications among patients at an anticoagulation clinic at
a large urban teaching hospital. Sixty-five patients were surveyed regarding their use of herbs. Eleven
patients (16.9%) reported using at least one substance from a list of 39 herbs which potentially interact with
warfarin. Herb users tended to be younger (p<0.05) and more educated (p=0.09) than non-users but no other
demographic or health behavior charactenstics differed significantly between the two groups. Nearly threequarters of respondents (71.4°/,,) reported that the clinic provider had not discussed the use of herbal
medicines with them. Our study suggests that a substantial number of patients who are at risk for drug-drug
interactions are using herbal medications without disclosing this use to health care professionals.

COST-EFFECTIVENESS
OF RESPIRATORY
SYNCYTIAL VIRUS (RSV) IMMUNE GLOBULIN
AND PALIVIZUMAIl FOR PREVENTION OF RSV INFECTION.
Jafpa A. Doshi, Sachin J Kamal-Bahl.
Pharmaceutical Health Services Research, School of Pharmacy, University of Maryland, Baltimore.
Respiratory syncytial virus (RSV), the leading cause of lower respiratory tract infection in children, results
in an estimated 90,000 hospitalizations and 4,500 deaths each year in the United States. Children with
underlying bronchopulmonary dysplasia, prematurity or immunodeficiency are known to be at high-risk for
severe RSV illness. OBJECTIVE: To evaluate research addressing the cost-effectiveness
of RSV
immunoglobulin (RSV-IG) and palivizumab to prevent RSV infection among high-risk infants. METHODS:
Studies in English were identified from Medline (1993 to 2000) using search terms like RSV-IG,
palivizumab, costs, cost-effectiveness. Additional studies were collected by searching bibliographies of
identified articles and contacting study authors and other experts. Data was abstracted from each study using
a standardized reporting form. RESULTS: Cost per hospitalization averted was the primary outcome
measure across most studies. Cost-effectiveness estimates of RSV-IG have ranged from $3,800 to $8,800 per
respiratory related hospitalization prevented, to $24,000 per year of life saved, to $102,608 to prevent
hospitalization of a 3.3 kg infant. Economic evaluation of palivizumab also indicate varied estimates ranging
from expected savings of <= 39,107 per infant to costs of$72,712 per hospitalization prevented. Two recent
studies compared both palivizumab and RSV-IG. The cost-effectiveness of both agents varied widely among
different subgroups of premature infants based on their risk of RSV hospitalization defined by gestational
age and duration of respiratory support. Some studies used assumptions about reduced mortality and
morbidity which have not been shown in the clinical trials. Also cost-effective models utilizing RSV
hospitalization rates from chmcal trials reported less favorable results. CONCLUSION: Both RSV-IG and
palivizumab are very costly interventions. Inconsisent data exists to conclude which is more cost-effective.
In the absence of alternatives to the two agents, further research needs to be performed to determine the
overall cost-effectiveness of immunoprophylaxis for RSV infection.

MANAGEMENT OF ADVANCED OVARIAN CANCER: A PHARMACOECONOMIC
EVALUATION OF AVAILABLE CHEMOTHERAPEUTIC
AGENTS
Sachin J Kamal-Bahl', Raafat Seifeldin', Jalpa A, Doshil
1.Pharmaceutical Health Services Research, School of Pharmacy, University of Maryland, Baltimore
2.Bnstol Myers Squibb, Connecticut, USA
Ovarian cancer causes more deaths than any cancer of the female reproductive system. An estimated 14,500
deaths related to ovanan cancer occurred in 1999. It is estimated that about 25,200 new cases of ovarian
cancer were diagnosed in 1999, accounting for 4% of all cancers among women and ranking second among
all gynecologic cancers. Objective: To evaluate recent literature addressing the pharmacoeconomics of
available chemotherapeutic
agents in the treatment of advanced ovanan cancer. Methods:
A
pharmacoeconomic review was conducted of studies identified from Medline, Cancerl.it, HealthStar. Key
search terms used were chemotherapy, ovarian cancer, costs and cost-effectiveness. Results: All studies used
a third party payer perspective. Overall median survival was the primary outcome used. Several studies
compared first-line therapy of cisplatin+paclitaxel with old standard therapy of cisplatin tcyclophospharnide
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reporting incremental cost-effectiveness ratios ranging from US $6,403 in U.K., US $19,603 in Italy,
Canadian $20,355 in Canada to US $21,222 in the U.S. One study differed in its conclusion with a costeffectiveness estimate of Canadian $32,213 per life year gamed. Adjustment for the quality of additional
survival gained with cisplatin+paclitaxel was made only in one study resulting in an incremental cost ranging
from Canadian $11,600 to $24,200 per quality-adjusted progression-free year gamed. Economic analysis of
second-line chemotherapy indicated a lower cost for oral agents, altretamine and etoposide, as compared to
the intravenous agents, paclitaxel and topotecan. Cost analysis of palliative chemotherapy found a mean cost
per patient of Canadian $53,000 from initiation of therapy to death. Some of the studies were based on data
from an insufficient sample size. Also various methods were used to model costs and survival. Furthermore,
different cost components were considered. Conclusions:
Despite the methodologic issues, it IS clearly
evident that cisplatin+paclitaxel has a highly favorable cost-effectiveness ratio in various country settings.
The cost-effectiveness of oral versus intravenous chemotherapy needs to be further investigated. Most
studies did not incorporate quality of life adjustments in the analysis as limited data are available. Further
research needs to be address this area.

A PRELIMINARY
STUDY OF THE EFFECT OF SORBED WATER IN SUPER DlSINTEGRANTS
ON THEIR ABILITY TO PROMOTE DISINTEGRATION.
Huijeong A. Hahm and Larry L. Augsburger.
Department of Ph ann ace utica 1 Sciences, School ofPhannacy, University of Maryland Baltimore.
Purpose. The purpose of this study is to determine the effect of sorbed moisture in super disintegrants on
the disintegration times of tablets. Methods. The three super disintegrants evaluated for this study are
Polyplasdone XL 1t, AcDiSol®, and Primojel'". The super disintegrants were stored at various humidities using
desiccators containing saturated salt solutions. Blends containing Emcompress" (insoluble filler) or
anhydrous lactose (soluble filler) and 2% super disintegrant stored at 11.3% relative humidity (RH) or 75.3%
RH were prepared. Tablets were made one at a time by an instrumented Colton 321 single station tablet
press. The punches and die were lightly lubricated with 2% magnesium stearate/acetone suspension. The
target weight and punch pressure were 200 mg and 100 MPa, respectively. For each blend, twelve tablets
were prepared for the disintegration tests - six for the same-day disintegration test (DT) and six additional
for the next-day DT. Ten additional tablets were prepared for hardness tests to determine the tensile
strengths. Tablets were immediately placed in scintillation vials to minimize moisture gain or loss. Results.
The % weight gains of super disintegrants stored at 11.3% RH were 4.9, 5.7, and 6.1 for Polyplasdone XL ®,
AcDiSol®, and Primojel", respectively. Those stored at 75.3% had % weight gain of 35.2,27.7, and 27.1,
respectively. Disintegration occurred almost instantaneously for the tablets containing Emcompress". The
average dismtegration times for tablets containing anhydrous lactose and super disintegrants stored at 11.3%
RH were as follows (n~6): 97s (seconds) for Polyplasdone XL®, 93.7s for AcDiSol~, and 217.8s for
Primojel'"; the disintegration times observed after the tablets were stored overnight were 172.5s, 100.2s, and
222.2s, respectively. The average disintegration times for those containing Polyplasdone XL ®, AcDiSol®,
and Primojel" stored at 75.3.% RH were 163.5s, 100.5s, and 216.3s, respectively; the disintegration times
observed the next day were 191.2s, 87.5s, and 226s, respectively. For tablets containing Emcompress'", the
average tensile strengths (n~10) ranged from 1.25 to 1.42 MPa. For those containing anhydrous lactose, the
average tensile strengths ranged from 2.31 to 2.70 MPa. Conclusion. The tensile strengths of the tablets
tested were fairly uniform. ill the moisture range studied, the disintegration time differences could not be
seen for tablets containing Bmcompress'". However, moisture gain of Polyplasdone xi," seemed to prolong
the disintegration times for tablets containing anhydrous lactose. In addition, the longer "next-day" DTs
observed for Polyplasdone XL ® suggest that aging could be an important factor. The effect of moisture gain
by the other super disintegrants is less clear. Although anhydrous lactose tablets provide more discriminating
matrices for studying disintegration times than the Bmcompress" tablets, other tablet matrices that could
provide more sensitive disintegration time data are under investigation. Understanding the role of sorbed
water is important in improving the efficiency of super disintegrants. This study is part of an ongoing effort
to understand the mechanisms of action of super disintegrants.
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Cancer Research A
THE UTILITY OF A NOVEL IN VITRO MODEL SYSTEM TO INVESTIGATE ANTICANCER
DRUG ACTION.
Waleed Ahdel-Aziz. Robert J Hickey, and Linda H Malkas.
Department of Ph anna co logy and Experimental Therapeutics, School of Medicine, University of Maryland,
Baltimore.
We have previously isolated, characterized, and purified a multiprotein DNA replication complex
(designated the DNA synthesome) from human cancer cells that is fully competent to support simian virus 40
(SY40) origin-specific and large T-antigen dependent DNA replication in vitro. In this study, we are using
the DNA synthesomeas a novel in vitro model system to investigate the mechanism of action of cytosine
arabinoside (ara-CTP) and camptothecin (CPT), two drugs known to directly affect DNA synthesis.
Synthesome-mediated in vitro DNA replication reactions were performed in the absence or presence of
increasing concentrations of these drugs and the types of daughter DNA molecules formed were analyzed
using neutral and alkaline gel electrophoresis. Detailed kinetic analyses of the in vitro synthesome-mediated
reactions were performed in order to investigate which step In DNA replication process was affected by each
drug. OUTdata demonstrate that ara-C'I'P inhibits Okazaki fragment formation and full-length daughter DNA
synthesis and this effect was accompanied by inhibition of the synthesome-associated DNA polymerase
o: activity. CPT, on the other hand, caused accumulation of long replication intermediates. The ICso values
of these drugs required to inhibit in vitro DNA replication were comparable to those required to inhibit intact
cancer cell DNA synthesis. We have also found that DNA replication mediated by the DNA synthesome is
initiated within the SV40 origin of replication and proceeds bidirectionally until it terrmnates halfway around
the plasmid molecule. It has been found that these drugs preferentially affect different stages of DNA
synthesis mediated by the synthesome.
Taken together, our data support the usefulness of the DNA
synthesome to investigate the mechanism of action of anticancer drugs directly affecting DNA synthesis.

THE USE OF RETINOIC ACID METABOLISM BLOCKING AGENTS (RAMBAs) AS A
TREATMENT FOR BREAST AND PROSTATE CANCERS.
Carlie K. Huvnhl, Vincent C. 0. Njar2, and Angela M. H. Brodie2.
'Program in Toxicology, 'Department of Ph anna co logy and Experimental Therapeutics, School of Medicine,
University of Maryland, Baltimore.
Recently, we have designed and synthesized novel a-azolyl retmoids, which proved to be potent all-e-casretinoic acid metabolism blocking agents (RAMBAs). Such agents (the most notable being harozole) have
been reported to possess antitumoral properties, making them potential agents for cancer therapy. The
effects of these compounds alone and in combination with all-z-aas-retinoic acid (ATRA) on proliferation of
two cancer cell types: breast carcinoma cell lines (MCF~7 and MDA~MB-231) and prostate carcinoma cell
lines (LNCaP and PC-3), were examined. Cells were incubated with doses of the compounds for 9 days and
cell numbers were counted using a Coulter counter. Proliferation of all four cancer cell types was inhibited
by ATRA In a concentration dependent manner. The ICso values were 7.5x1O·8 M, 7.6xlO·7 M; 2.6xlO·s M,
8
and 6.0xI0· M for MCF-7, MDA-MB-231, LNCaP and PC-3, respectively.
In MCF-7 cells, liarozole
inhibited proliferation by 23.0% at 10-9 M compared with control. All of OUTRAMBAs tested inhibited
proliferation. VN/12~ 1 and VN/13-2 were the most potent and inhibited proliferation by 75.0% at 10-9 M and
9
72.8% at 10. M, respectively. In MDA-MB~231 cells, all of our RAMBAs tested, including liarozole, failed
to inhibit proliferation significantly. In LNCaP cells, liarozole inhibited proliferation by 42.7% at 10-6 M.
All of our RAMBAs tested were less potent than liarozole with the exception ofVN/17-1, which inhibited
proliferation to a similar extent by 51.0% at 10-6 M. In PC-3 cells, liarozole and VN/13-1 failed to inhibit
proliferation significantly.
Of our RAMBAs tested, VNIl2-1, VN/13-2, and VN/16-1 at 10.11 M
demonstrated significant inhibition of proliferation by 41.3%, 44.7%, and 41.8%, respectively. Our results
show that all seven RAMBAs are effective in inhibiting proliferation of the hormone dependent MCF-7
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breast carcinoma cell line, three in the hormone independent PC-3 prostate carcinoma cell line and two in the
hormone dependent LNCaP prostate carcinoma cell line.

DEXAMETHASONE AND INTERLEUKIN 6 EFFECT ON PC CELL DERIVED GROWTH
FACTOR EXPRESSION IN HUMAN MULTIPLE MYELOMA
Wengang Wang and Ginette Serrero
Department ofPharrnaceutical Sciences, School of Pharmacy, University of Maryland at Baltimore
Multiple myeloma (MM) IS a clonal B-cell neoplasm that affects plasma cells. PC cell denved growth
factor (PCDGF), a novel autocrine growth factor characterized in our laboratory, has been shown to be a
tumorigenic autocrine growth factor in teratoma and breast cancer cells. In many MM cells, dexamethasone
(Dex), a synthetic glucocorticoid, can induce apoptosis that can be prevented by interleukin 6 (lL~6), a major
growth factor for human MM cells. We found that human MM cells expressed PCDGF mRNA and protein
and PCDGF added exogenously stimulated the growth of human MM cells. These data suggested that
PCDGF could act as an autocrine growth factor for human MM cells. So it is important to examine the
relationship between PCnGF and other major well-known factors that affect human MM cell growth and
survival. The objective of this study is to investigate the effect of Dex and IL-6 on PCDGF expression In
human MM using the well-studied Dex sensitive ARP-l cells as a model system. Our data show that
PCDGF partially overcame the Dex-induced cell death of ARP-l cells. Northern and western blotting
analyses showed Dex inhibited PCDGF rnRNA and protein expression, respectively, in a dose and time
dependent fashion whereas IL-6 prevented this inhibition. These studies suggest that in human MM cells,
PCDGF is a downstream factor of Dex and IL-6. The effect of Dex and IL-6 may, at least partially, be
mediated via PCDGF autocnne expression. Detailed experiments are being carried out to examine whether
PCDGF prevents Dex-induced apoptosis and the mechanism of PCDGF action in ARP-l cells.

SULINDAC INHIBITS GROWTH AND INDUCES APOPTOSIS IN HUMAN ORAL SQUAMOUS
CELL CARCINOMA CELLS.
N.G. Nikitakis. C. Hebert and J.J. Sauk.
Department of Oral and Maxillofacial Pathology, Dental School, University of Maryland, Baltimore.
Antineoplastic effect of non-steroidal anti-inflammatory drugs (NSAIDs) has been documented, however,
the specific underlying molecular mechanisms remain unknown. In this study, we investigated the effect of
NSAID sulindac on growth and apoptosis of human oral squamous cell carcinoma (OSCC) cell lines, the role
of different targets of the drug and the importance of fatty acids for its anticancer function. Four established
human osec
cell lines (SCC4, 9, 15 and 25) were treated with 2 metabolites of sulindac, sulfide and
sulfone, which differ 10 the ability to cause cycloxygenase-2 (eOX~2) inhibition. After addition in normal or
fatty acid-free cell culture medium, the drug's effects on growth, apoptosis and cell cycle were assessed by
cell counting and flow cytometry. The protein and mRNA levels of 4 potent drug's targets, namely COX-2
and peroxisome proliferator activated receptor (PPAR) a, SIS and y, were assessed by immunocytochemistry
and quantitative reverse transcriptase polymerase chain reaction (RT-PCR). Data were analyzed using a
repeated measures analysis of variance and regression analysis. In normal medium, both sulfide and sulfone
caused a significant (p :.,:;0.05) dose- and time-dependent cell growth inhibition. The maximum inhibition
was 65.02% for sulfide and 41.43% for sulfone. In contrast, fatty acid-free medium reduced (sulfone) or
abolished (sulfide) the drug's inhibitory effect. NSAID treatment also caused significant increase in
apoptosis as well as changes in the mRNA and protein levels ofPPARs and COX~2. These results support a
significant growth inhibitory effect of the NSAID sulindac on human osec
cell lines, which depends on
fatty acids and is mediated by apoptosis induction, through both COX-2 dependent and independent
mechanisms. Supported by USPHS grant DE12606.
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INHIBITION OF p53 TRANSCRIPTIONAL
ACTIVITY BY THE RIBOSOMAL PROTEIN
NUCLEOPHOSMIN
Donv Maigue/, Chonglin Yang, and France Carrier
Department of Biochemistry, School of Medicine, University of Maryland at Baltimore
The nucleolar phospho-protein nucleophosmin IS a ribosomal associated protein that can translocate from
the nucleolar compartment to the nucleoplasm upon exposure to cytotoxic agents. A role for nucleophosmin
in the genotoxic stress response has recently been suggested based on the induction of nucleophosmin
mRNA following exposure to UV radiation and the restoration ofUv sensitivity by nuc1eophosmin antisence
mRNA in UV resistant cells. Moreover, nucleophosmin inhibits the DNA-binding and transcriptional
activity of IRF-l, a tumor suppressor involved in apoptotic pathways, in response to DNA damage.
Induction of the cyclin dependent kinase inhibitor p21 by [gammaj-irradiation is dependent on both IRF-l
and p53. Since nucleophosmin can inhibit IRF-l transcriptional activity we aimed at determining whether
nuc1eophosmin could also affect p53 activity. In order to address this issue, transient co-transfections were
performed in human large-cell lung carcinoma cells H1299. Our data indicate that nuc1eophosmin can
abrogate p53 transcriptional activity by more than 50 %.
We are currently evaluating whether
nucleophosmin interacts directly with p53. We are also investigating the potential p53 binding domains by
performing ELISA assays with recombinant nucleophosmin protein and p53 deletion mutants. The down
regulation of p53 transcriptional
activity by nucleophosmin
suggests that the over-expression of
nucleophosmm encountered in human tumors could disrupt p53 functions in these cells. Furthermore, the
translocation of nucleophosmin to the nucleoplasm following exposure to cytotoxic agents could also
function as a feed back loop mechanism by inhibiting p53 activity. The inhibitory function ofnucleophosmin
on two important tumor suppressors could have important implication for cell cycle control and tumor
progression.

Neuroscience
AXOTOMY HAS LITTLE INFLUENCE ON THE EXCITABILITY
OF RAT DORSAL ROOT
GANGLIA NEURONS IN VITRO.
l
Natasha Flake , Eric Lancaster', Daniel Weinreich':", and Michael S. Go/du.
I Department of Oral and Craniofacial Biological Sciences, Dental School, University of MarylandBaltimore.
2 Program in Neuroscience
and 3 Department of Ph anna co logy and Experimental Therapeutics, School of
Medicine, University of Maryland-Baltimore.
Electrophysiological studies in vivo indicate that following transection of a peripheral nerve (axotomy), a
subpopulation of injured dorsal root ganglia (DRG) neurons become spontaneously active. This increase III
spontaneous activity is postulated to contribute to pain associated with nerve injury. Axotomy also results in
changes in the expression of several voltage-gated channels, most notably voltage-gated Na + channels, and
these changes in channel expression are thought to underlie the spontaneous activity observed in vivo.
However, the impact of changes III channel expression on neuronal excitability has not' been directly
assessed. Therefore, in the present study, we sought to characterize the axotomy-induced changes in
excitability of DRG neurons in vitro III order to correlate the observed changes in ion channels with an
mcrease III excitability in vitro. Adult rat left sciatic nerves were axotomized at mid-thigh level. DRG
neurons whose axons contributed to the SCiatic nerve were identified with the retrograde tracer DiI. 10 days
or 28 days following axotomy or sham surgery, DRG's were removed and the cells dissociated and cultured.
Passive and active properties of labeled cells were studied using standard whole cell patch clamp techniques
in current clamp mode. No statistically significant differences in spontaneous activity were observed
between axotornized and control animals. Furthermore, no differences were seen in measures of excitability,
including action potential threshold, rheobase, or number of action potentials evoked in response to a
stimulus two or three times rheobase. A statistically Significant difference in resting membrane potential was
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observed 10 days following axotomy, with the resting membrane potential ofaxotomized
animals
hyperpolarized relative to sham-operated animals. These results suggest that the previously described
axotomy-induced changes in Na + currents do not significantly impact neuronal excitability. These results
also suggest that changes in excitability at the cell body are unlikely to contribute to pain associated with
nerve injury. Finally, the present results demonstrate that spinal neurons differ from vagal neurons in their
response to axotomy. Supported by NS 36929 and T32 DE14074.

GDNF REVERSES EXCITABILITY
AND SODIUM CURRENT CHANGES
INJURY IN RA T VAGAL SENSORY NEURONS.
Eric Lancaster, Eun Joo Oh, Ruth Cordoba-Rodriguez, and Daniel Weinreich.
Program in Neuroscience and Dept. of Pharmacology & Experimental Therapeutics,
University of Maryland, Baltimore.

DUE TO NERVE

School of Medicine,

Nodose ganglia neurons (NGNs) are primary sensory neurons supplying the thoracic and abdominal
viscera via the vagus nerve. We have previously demonstrated that, unlike many other primary sensory
neurons, NGNs become dramatically less excitable within 4 days of an ipsilateral section of the vagus nerve
(vagotomy). This decrease in excitability is mediated, in part, by a diminished ability to generate repeated
sodium currents. In the present work, we have examined whether the loss of a target-derived neurotrophic
factor can underlie vagotomy-induced excitability and sodium current changes. Glial-derived neurotrophic
factor (GDNF) is thought to influence sodium channel expression and excitability in many sensory neurons,
particularly those which bind isolectin B4 (IB4+). We have observed that NGNs are almost entirely IB4+.
We therefore tested the hypothesis that applying exogenous GDNF to the severed vagus nerve would prevent
vagotomy-induced excitability changes. GDNF (0.25 ug/ul.) was infused continuously (0.5 JlLlhr) onto the
proximal cut end of the vagus for 4-6 days following vagotomy via an implanted osmotic pump. GDNF
infusion, but not vehicle infusion, completely prevented vagotomy-induced changes in excitability. The AP
threshold, and numbers of APs discharged in response to various stimulus protocols in vagotomized NGNs
treated with GDNF were similar to control values. Vagotomy-induced
changes in passive membrane
properties (resistance and capacitance) were also prevented by GDNF.
Changes in sodium current,
specifically the loss of tetrodotoxin-resistant
sodium current, were also prevented by GDNF treatment.
Vagotomy also induces a novel calcium-activated chloride current in NGNs. We tested whether the
emergence of this current, like the changes in sodium current, is influenced by GDNF application.
Interestingly, the emergence of calcium-activated chloride current after vagotomy was not prevented by
GDNF treatment. We conclude that the loss of peripherally-derived GDNF, or one of its family members,
may underlie changes 10 sodium current and excitability in NGNs following vagus nerve injury. We further
conclude that the emergence of calcium-activated chloride current is not regulated by the loss of targetderived GDNF.

SPINAL NMDA RECEPTORS MEDIATE REFLEX RESPONSES TO TRANSIENT NOXIOUS
AND INNOCUOUS COLORECT AL STIMULI.
Maryann Kova/enka and Richard J. Traub.
Department of Oral and Craniofacial Biological Sciences, University of Maryland College of Dental Surgery,
Baltimore, MD 21201.
In contrast to somatic stimuli, most colonic primary afferent fibers (AB and C fibers) convey both noxious
and non-noxious stimuli suggesting that the same transmitter/receptor mechanisms may be responsible for
the transfer of information from the viscera to the spinal cord. We have previously shown that rats learn to
avoid colorectal distention (CRD) pressures greater than 60 mmllg, but do not learn to avoid distention
pressures less than 30 mmHg, suggesting that higher stimulus intensities are noxious but 20 mmHg CRD is
innocuous. However, Fos, the protein product of the immediate-early gene c-fos , generally accepted as a
marker for persistent nociceptive somatic stimuli, IS induced in the spinal cord by both noxious and
innocuous intensities of CRD. Furthermore, the Fos expression is dose-dependently
attenuated by
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systemically or intrathecally administered NMDA receptor antagonists. In this study, we tested the
hypothesis that spinal NMDA receptors partially mediate reflex responses to transient noxIOUSand innocuous
visceral stimuh. The visceromotor reflex (VMR; contraction of abdommal muscles in response to CRD) was
recorded during CRD with the stimulus ranging from nonnoxious to noxious intensities (10-20-40-60-80 mm
Hg). The effect of an intrathecally administered NMDA receptor antagonist APV (0-240 nmol) on the VMR
was measured 15 min following drug administration. The effects of APV on the VMR to innocuous CRD
(20 mmHg) were also determined in rats that never received noxious stimulation (>30 mmHg CRD). Our
results show that APV attenuates visceromotor responses to noxtous and nonnoxious intensities of CRD.
Additionally, APY dose-dependently attenuates the response to innocuous CRD. These data suggest that
APV IS acting at the spinal level and that spinal NMDA receptors convey both noxious and non-noxious
visceral information.

ENCODING OF MECHANICAL PAIN INTENSITY IN MEDIAL YS. LATERAL REGIONS OF
THE POSTERIOR PARIETAL OPERCULUM.
Eric A. Moutton'", Rao P. GuJlapalli2, Darren K. Emge', Karen L. Gibbs', Joel D. Greenspan':',
1
Dept. ofOCBS , School of Dentistry; Dept. of Radiology', School of Medicine; Neuroscience Program',
University of Maryland, Baltimore, MD 21201.
This study examined the effect of noxious stimulus intensity upon functional Magnetic Resonance Imaging
(fMRI)-measured neural activation within the posterior parietal operculum (PPO), including the secondary
somatosensory cortex (S2). Calibrated mechanical probes (0.10 mm' area tip) with weights ranging from 10
- 150g were applied to the dorsum of the fight foot of 17 subjects. Psychophysical testing before and after
the fMRI scan showed that the subjects' -pain responses increased as a monotonic function of increasing
probe weights. The fMRI design involved the pseudo-random apphcation of 20, 60, 100, and 150g weights
over 32 cycles of a 15-sec stimulus on/15-sec stimulus off condition. Voxelwise t-tests comparing all 00and off-stimulus conditions were used to construct t-maps. From the t-maps, we determined significantly
activated clusters of 2 or more contiguous voxels, based on the highest 0.5% oft-values within each subject's
brain. Across all of the subjects, this method resulted in t-thresholds ranging from 3.2 _ 6.2. This procedure
produced activation maps that were more comparable across subjects than using a single t-value for all
subjects. Significant clusters were located in two separate areas within the PPO: 1) a lateral site, identified as
52; and 2) a medial site, near the insular-parietal opercular border. Most of the subjects exhibited a
significant lateral site cluster (N == 14), but only about half exhibited significant clusters at the medial site (N
= 7). The medial site clusters showed a statistically Significant relationship between stimulus intensity and
tMRI signal intensity (Linear Regression; p == 0.008) while the lateral site clusters failed to show significance
(Linear Regression; p == 0.22). These results suggest that the multiple somatotopic maps observed in the PPO
may exhibit different functional properties. In particular, pain-related intensity may be better represented in
medial vs. lateral somatosensory processing areas of the PPO. (NllI grant ROI NS39337 and the Univ. of
Md. Res. Ctr. on Persistent Pain.)
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ANALYSIS OF INCREASED PAIRED-PULSE RATIO IN INHIBITORY SYNAPSES OF
HIPPOCAMPAL
CAl REGION
Jimok Kim and Bradley E. Alger"
Program in Neuroscience and Department of Physiology " School of Medicine", University of Maryland at
Baltimore
Paired-pulse depression is a form of short-term synaptic plasticity in inhibitory synapses: if two presynaptic
stimuli are given within a short interval, the second response is smaller than the first one. Since the pairedpulse ratio (PPR, 2nd amplitude lIst amplitude) is affected by presynaptic release probability, the PPR has
been used as a parameter of change in presynaptic release mechanisms. The reduced release evoked by the
1st stimulus would result in increased release evoked by the 2nd stimulus, i.e., increased PPR. To analyze the
mechanism of PPR increment m more detail, postsynaptic GABAergic responses (inhibitory postsynaptic
currents, IPSCs) in the hippocampal shce preparation were recorded with whole-cell voltage clamp
techniques with excitatory transmission blocked pharmacologically, while stimulating a set of mtemeurons
with a bipolar stimulating electrode. To test the PPR m reduced release conditions, the slices were treated
with Cd2~, baclofen (GABAB agonist), or decreased stimulus intensity. These treatments reduced the IPSC to
20 - 80% of control amplitudes. The changes in PPR, which was calculated by averaging 20 - 50 individual
traces, were not constant, but were dependent on the stimulus range, even in a single cell. This was not
expected. To analyze the inconsistency of PPR response, the individual current traces were examined. PPR
increases always accompanied increased variability of PPR. Paired-pulse facilitation (PPF) tended to occur
when random response variability is high and responses are small. We could show statistically that the
standard method of calculating PPR is biased in favor of PPF in this condition. We then performed several
tests of the hypothesis that changes in PPR can be caused by random variation in PPR, and do not necessarily
reflect physiological changes in transmitter release probability. We showed that when data analysis was done
in such a way as to elimmate random variability, then PPF disappeared. These analyses supports the idea that
the increase of PPR IS due to the average of highly variable individual PPR's that occurred randomly with
stimulus close to release threshold. This study provides a new perspective of interpretation of increased PPR,
and suggests that decreased release might not result in PPR increase.

HEMIPLEGIC
GAIT PATTERNS IN OVERGROUND VS. TREADMILL WALKING:
DIFFERENTIAL
RESPONSES BASED ON LEVEL OF IMPAIRMENT
Harris-Love ML', Forrester LW, Macko RF, Silver KH2, and Smith Gv'
Departments of Physical Therapy] and Neurology' School of Medicine, University of Maryland - Baltimore.
The purpose of this pilot study was to determine whether treadmill (TM) walking alters hemiplegic gait and
if so, which force and temporal parameters are altered. Thirteen subjects (4 female, 9 male) with chronic
CVA (mean=2.8yrs) participated in the study. Subjects were untrained, but had 2 previous experiences with
TM walking during preliminary stress testing. The GaitRite® (CIR Systems, Clifton, NJ) gait mat, an
electronic walkway designed to measure gait variables, was used to record overground (OG) walking speed.
Force and temporal variables were measured using the Pedar® pressure distributio~·measurement apparatus,
which registers the vertical component of ground reaction forces acting on the foot from inside the subject's
shoe. Each subject performed 5 trials of OG walking at their preferred, comfortable speed. Subjects then
walked on a TM at a speed equal to their preferred OG speed. No mechanical body weight support was
provided, however subjects were permitted to use handrails, as needed for safety. Three trials of TM
walking were collected (-30 strides). Dependent variables included stance time, stance/swing time ratio,
impulse, and symmetry ratios. Force measurements in Newtons were divided by subject body weight in
kilograms for normalization. Symmetry ratios were calculated as the affected limb variable divided by the
less-affected limb value. One-tailed paired Student's t-tests were performed for preliminary compansons.
Affected limb stance time was increased in the TM condition (0.86 sec. OG, 0.99 sec. TM, p=0.028). Lessaffected limb stance time was not different between the 2 conditions (1.09 sec. OG, 1.12 sec. TM, p=0.29).
Stance time symmetry ratio increased in the TM condition (0.81 OG, 0.90 TM, p=0.003). This change in
stance time symmetry was especially profound in the 6 slowest walkers (0.77 OG, 0.91 TM, p=0.006). The 7
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fastest walkers did not have significant changes in their stance time symmetry ratios (0.84 OG, 0.89 TM,
p=O.ll). The stance/swing time ratio of the affected limb was increased in the TM walking condition (1.48
OG, 1.78 TM, p=0.003). The stance/swing ratio of the less-affected limb was not significantly altered (3.18
OG, 2.55 TM, p=0.055). The stance/swing symmetry ratio Increased in the TM condition (0.54 OG, 0.73
TM, p=0.006). Again, the slowest walkers showed the most difference between conditions (0.44 OG, 0.75
TM, p=.005), while the fastest walkers showed no significant difference between conditions (0.62 OG, 0.71
TM, p=0.18). Impulse was not different between OG and TM walking in either limb (affected lImb: 5.4 OG,
5.3 TM, p=0.374; less affected limb: 7.7 OG, 7.1 TM, p=0.069). Impulse symmetry ratio also was not
different between the 2 conditions (0.73 OG, 0.78 TM, p=0.08). However, In the 6 subjects with the slowest
walking speeds, impulse symmetry ratio went from 0.66 OG to 0.78 TM (p=0.005). The 7 faster subjects
had no difference in impulse symmetry ratio between conditions (0.78 OG, 0.79 TM, p=0.465). The TM
appears to have a normalizing effect on force and temporal variables. Most notably, there is a significant
increase in gait symmetry during TM walking in subjects with chronic stroke. Treadmill training may be an
Important tool for facilitating gait symmetry in patients with hemiplegia due to stroke. Carryover of
improved symmetry to OG walking remains to be established.

INTEGRATIVE ASSESSMENT OF NEUROPLASTICITY
AFTER REPETITIVE
BILATERAL
UPPER EXTREMITY TRAINING FOR CHRONIC HEMIPARESIS:
A CASE STUDY.
S. McCombe Waller*. A. Luft+. G. V. Smith", L. W Forrester*, D. Hanley+, JWhital/*
"University of Maryland, Baltimore, USA, + Johns Hopkins University, Baltimore, USA
Gaining a comprehensive view of neuromotor processes from a single level analysis is challenging.
Integrative assessment with testing protocols extending from basic to clinical science can provide
complementary analysis of change at both the neural and behavioral levels. We evaluated the effects of a 6week bilateral upper extremity training program using a battery of integrative assessment tools including
transcranial magnetic stimulation (TMS), functional magnetic resonance imaging (fMRI), upper extremity
Impairment and functional measures to evaluate the evidence of neuroplastic change after intervention. The
subject is a 62 year-old male, 2 years post complete right middle cerebral artery ischemic stroke, resulting in
moderate upper extremity chronic hemiparesis. The measurement protocols for fMRI and TMS were
customized for collecting data for the proximal muscles of the elbow while still following standardized
procedures. Impairment measures included the Fugl Meyer Motor Impairment Score (FM), strength, and
ROM of the upper extremity joints. Upper extremity function was measured using the Wolf Motor Arm Test
(WMAT) and self-report. After 6 weeks of bilateral arm training, fMRI images revealed new ipsilateral foci
in primary motor and premotor cortices. In congruence with the fMRl data, the location of the optimal motor
evoked potential (MEP) during stimulation of the nonparetic hemisphere had shifted. While MEP latencies
remained unchanged, the MEP amplitudes showed significant differences (p<.05) from pre to post testing in
both arms for the low force, and in the paretic arm during maximal voluntary contraction. MEP amplitudes
decreased on the paretic side and increased on the nonparetic side, consistent with the new ipsilateral
activation sites seen with fMRI. Improvement in upper extremity function and impairment measures
accompanied these CNS changes. The FM score improved 11% from pre to post testing. Paretic wrist and
shoulder strength and ROM increased as well. Prior to training, the subject was unable to complete the
weight lift test in the WMAT, however post training he was able to hold, lift and place a 2lb weight. On selfreport, the subject stated he could now open and close some doors with his paretic arm and could pull chairs
out before sitting on them. In sum, we demonstrate effective protocols for collecting fMRI and TMS data
from proximal upper extremity musculature in a subject with moderate chronic hemiparesis. These results of
integrative assessment provide convergent evidence supporting the conclusion that central neuroplastic
changes can be induced with bilateral upper extremity training, and may lead to improvements in functional
ability of the paretic limb.
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Molecular Biology
A CONSERVED DNA SEQUENCE ELEMENT REGULATES LATE COMPETENCE GENES IN
Haemophilus influenzae THROUGH TRANSCRIPTION ACTIVATION BY THE CYCLIC-AMP
RECEPTOR PROTEIN.
Malkan/hi P. Mudannayake and Gerard J. Barcak.
Department of Biochemistry and Molecular BIOlogy, School of Medicine, University of
Maryland, Baltimore
A 26-bp Dyad Symmetry Element (DSE) present within the promoter regions of late transformation

genes,

dprA", rec2+, pil A", comA+ and comAr of H. influenzae, is hypothesized to be the binding site of a
positively-acting, competence-specific, transcriptional regulatory protein. In this study, we examine the role
of the DSE in competence-specific transcriptional activation of dprA' and rec2+ using a laeZ reporter
plasmid; furthermore, we demonstrate the specific binding of cyclic-AMP Receptor Protein (CRP) to the
DSE.
Accordingly, we prepared an E. coli -H. injluenzae shuttle vector containing a selectable antibiotic
resistance marker and a promoterless lacZ gene. DNA segments of the dprA+ and rec2+ promoter regions,
containing different 5' and 3' termini with respect to the transcriptional start site were prepared by the
polymerase chain reaction (PCR). PCR products were purified and subcloned into the shuttle vector creating
dprA::lacZ transcriptional fusions. The various fusion plasmids were transformed into a recA mutant H.
injluenzae strain, and assayed for f3·galactosidase activity, before and after competence induction. DNA
fragments with 5' -end deletions from 500 bp (~500) to 97 bp (-97) upstream of the transcription start site
showed wild-type inducible expression of J3-galactosidase activity. However, deletions at -83, -78 and -73
lowered competence-inducible expression in dprA+, while there was no comparable effect in reel", In both
dpr.A' and recs' a deletion at ~62, which removes the 5' half of the DSE, virtually eliminates competence
inducibility.
Taken together, these results indicate that the DSE is critical for competence-inducible
expression of both dpr.A' and reel", and in dprA", 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
expressiori.
Interestingly, in dprA+, the -83 deletion endpoint falls within an extended dyad element of 54-bp which
wholly encompasses the 26-bp DSE. This 54-bp dyad is unique to the dprA t gene, among known late
competence genes. To examine the role of CRP in transcription activation, we monitored the production of
J3-galactosidase in H. injluenzae crp' and crp::kan strains, before and after competence induction. Our
results show a lack of rec2::1acZ transcription induction in the crp::kan mutant, indicating a critical
requirement of CRP. In support of our transcription assay, we demonstrated that purified CRP protein from
E. coli was able to specifically shift DNA fragments containing the DSE in a cAMP dependant manner,
while DNA segments which lacked the 5'half of the DSE were not shifted. In summary, we have
demonstrated that the DSE is necessary and sufficient for competence-specific
induction of late
transformation genes of H. injluenzae. Furthermore, we have demonstrated that the activation mechanism is
dependant upon cAMP-CRP.

EFFECTS OF CHROMATIN
STRUCTURE ON THE EXONUCLEASE ACTIVITY OF THE
MREIllRAD50INBSI
COMPLEX.
Brian K. Connor, France Carrier and James P. Carney.
Department of Radiation Oncology, Molecular and Cell Biology Graduate Program, University of Maryland
at Baltimore.
Chromosomal double strand breaks (DSB) threaten the genomic integrity of the cell and can lead to
carcinogenesis. The Mrell/Rad501NBSI
complex is an important' molecular machine involved III the
recombination and repair of DNA DSB. Mrell is a 3' to 5' exonuclease with endonuclease activity capable
of cleaving a DNA hairpin. Rad50 is a DNA binding protem and ATPase with Walker Box motifs. NBS} is a
signal transduction protein involved in a DNA damage induced S phase checkpoint. Mutations in NBSI and
Mre 11 are associated with the chromosomal fragility disorders Nijmegen Breakage Syndrome (NBS) and
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Ataxia-Telangiectasia-Like
Disorder (ATLD), respectively. Recently, the histone H2AX has been shown to
colocahze with Mrell/Rad50lNBSI
in response to DNA DSB. In order to further understand the effects of
nucleosomal structure on DSB processing and repair, exonuclease assays will be performed on free DNA and
nucleosomal DNA. Determining whether chromatin remodelling contributes to the enzymatic activities of
Mre IliRad50INBS lmay provide further insight into the mechanisms of chromosomal instability.

ISOLATION OF TRANSCRIPTION INTERMEDIARY FACTORS (TIFs) THAT INTERACT
WITH THE MUSCLE TRANSCRITPION FACTOR TEF-I.
William M. Mahoney. Jr. and Jain K.G. Farrance.
Department of Biochemistry and Molecular Biology, School of Medicine, University of Maryland,
Baltimore.
'
The Transcnptional Enhancer Factor 1 (TEF-l) gene family contains four highly conserved members.
Two of these (TEF-I and RTEF-l) are key transcriptional regulators in both cardiac and skeletal muscle. For
example, TEF-l is required for heart development, as mice, mutant for TEF-l, die in utero at EDll from
cardiac development defects. TEF-l is also required for the activity of many muscle-specific promoters, and
for the response of promoters to hypertrophic signals in cardiac muscle cells. Although TEF-l gene family
members are broadly expressed, they are generally enriched in muscle tissues, and their activity as a
transcriptional activator is limited to a subset of their expression domains (placenta and cardiac and skeletal
muscle). A key question is, then, how is tissue-specific gene expression regulated by TEF-l, which is not a
tissue-specific transcription factor. Transient transfection experiments and data from other laboratories with
Scalloped, the Drosophila TEF-l homologue, have shown that TEF-l requires cell-specific, limiting
cofactors, termed Transcriptional Intermediary Factors (TIFs) for its activity. It is proposed that the musclespecific activity of TEF-l is regulated by the interaction between TEF-l and muscle-specific TIFs. To
understand the regulation of TEF-l activity, it is necessary to isolate potential TIFs. Therefore, we have
undertaken experiments to identify the region ofTEF-l that interacts with the TIFs in cardiac muscle cells
and to clone TIFs using the yeast two-hybrid system. We have identified the region ofTEF-l that interacts
with the TIPs in rat neonatal cardiac myocytes using transient transfection experiments. Subsequently, a
yeast two-hybrid assay was used to identify proteins from a mouse embryo eDNA library (ED 11) that
interact with this region
TEF-l. To date, a number of potential TIFs have been identified through this
assay. Currently, confirmatory studies and expression assays are underway to elucidate the relevance of
these interactions. The characterization ofTIFs will elucidate the mechanism by which TEF-l is specifically
activated in muscle.
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THE EFFECTS OF GUARDIANSHIP
SUBSIDY ON CHILD AND FAMILY OUTCOMES
KINSHIP CARE
Ge Hong. Christine Catterton and Marvin Mandell
Policy Sciences Graduate Program, University of Maryland Baltimore County

IN

The Guardianship Assistance Project (GAP) was initiated in response to the growing number of children in
foster care who are cared for by relatives. GAP is a true experiment with an experimental group that is
eligible for a monthly subsidy for guardianship participation.
The control group, on the other hand, 15
ineligible for the subsidy. The objective of this study is to examine the effects of the subsidy on child and
family outcomes. Data regarding child and family outcomes were obtained from the state administrative data
system, which is updated monthly by Maryland Department of Human Resources and provides information
regarding both groups. Results to date indicate that the availability of the subsidy has no significant effect on
the stability of placements thus far. Results to date also reveal that in terms of cases switching from kinship
foster care to restricted foster care there are no significant differences between the experimental and control
groups. Thus, we cannot infer that the availability of the subsidy is having an effect on cases staying in
kinship care.

POST-OPERATIVE
COMPLICATIONS,
DOES INTENSIVE
MAKE A DIFFERENCE?
Deborah Dang. Mary E. Johantgen.
School of Nursing, University of Maryland Baltimore City

CARE

UNIT NURSE

STAFFING

The adequacy of nurse staffing in hospitals has generated public and professional concern in the aftermath
of a decade of reengineering designed to control the escalating costs of health care. In 1996, the Institute of
Medicine commissioned a study to address this issue and concluded that there was insufficient research on
the effects of specific staffing ratios on the quality of patient care in terms of patient outcomes. Intensive
care units (ICUs), although not cited specifically, have high RN intensity where the changes in staffing are
likely to have an impact on patient outcomes, specifically, complications. The purpose of this study was to
determine the association between ICU nurse staffing and the likelihood of complications in patients
undergoing abdominal aortic surgery by a descriptive correlational design. The research question was, is
there an association between lCU nurse staffing and the risk of patient complications? A cross-sectional
correlational design using a secondary data analysis of patient discharge data obtained from the Uniform
Health Discharge Data Set maintained by the Maryland Health Services Cost Review Commission was
linked to a survey of organizational characteristics of ICUs. The sample included 2606 patients undergomg
abdominal aortic surgery in ICUs in 38 non-federal short-stay hospitals in the state of Maryland between
January 1994 and December 1996. The outcomes of interest were three groups of complications, cardiac,
respiratory, and others likely to be associated with abdominal aortic surgery. Patient-level variables included
clinical, demographic, and resource use information. Organizational-level variables, obtained from a 32-item
survey designed to assess the organization of ICUs, included nurse staffing, care processes, and ICU-Ievel
information. Multiple logistic regression and multilevel hierarchical ,modeling examined the independent
effects of nurse staffing on each of the three groups of complications, while controlling for patient and
organizational characteristics. A statistically significant increased likelihood of cardiac complications (Odds
ratio [OR] 1.77), respiratory complications (OR 2.25), and other complications (OR 1.76) was found in ICUs
with a nurse-to-patient ratio of one nurse caring for three or more patients versus a nurse-to-nurse ratio of
one nurse caring for two or less patients. The results demonstrate that a lower leu nurse staffing level is
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associated with nurse sensitive complications in this patient population.
This study contributes to the
growing body of knowledge regarding the relationship between structural characteristics of nursmg units in
hospitals and patient outcomes and provides information for nurse managers and administrators to use in
staffing decisions.

Biochemistry
CELLULAR LOCALIZATION OF THE Haemophilus influenzae DNA TRANSFORMATION
PROTEIN, DprA
Michele Stone and Gerard J. Barcak
Department of Biochemistry and Molecular Biology, School of Medicine, University of Maryland, Baltimore
Previously a mutation in the DNA processing gene, dprA", was found to dramatically reduce the capacity
of Haemophilus influenzae to undergo natural genetic transformation. Transformation frequencies in dprA
mutant strains are depressed as much as 10,000 fold as compared to wild type. To aid in the elucidation of
the functional role of DprA in the transformation process, we determined the cellular location of DprA.
Accordingly, we constructed plasmid pKES.6, which encodes a malE:: dprA gene fusion. Upon induction
of expression from pKES.6, the MBP-DprA hybrid protein IS produced. Amylose affinity chromatography
was employed to purify MBP-DprA. IgY antibodies against MBP-DprA were generated in chickens, and
used to probe cell extracts to identify the cellular location of DprA. We prepared plasmid pMRS2, which
contains the antibiotic resistance genes cat, bla, and tet. The proteins encoded by these genes have specific
cellular locations, and assaying for their presence or absence by Western blot, permitted us a control for
analyzing the purity our cellular fractions. Our results indicate that DprA is associated with the membrane
fraction of H. injluenzae cells. Furthermore, by utilizing computer-based resources we hypothesize that
DprA is likely to be a bitopic integral membrane protein with a single transmembrane spanning domain.
This domain appears to be conserved among virtually all DprA homologs.

INVESTIGATION OF POTENTIAL INIIIBITORS OF THE SIOOBWP)-p53 INTERACTION.
Joseph Markowitz, J-Jen Chen. Alexander D. Mackerel! Jr., and David J. Weber. Department of
Biochemistry and Molecular Biology, School of Medicine, and Department of Pharmaceutical Sciences,
School of Pharmacy, University of Maryland at Baltimore.
The interaction of 51008(1313) and p53 has been associated with tumorigenesis and gliosis in Alzheimer's
disease. Searches of the National Cancer Institute (NCI) small molecule database, and several commercial
databases were conducted using the program DOCK to find potential inhibitors of the p53 binding site on
SI008(1313). Small molecules were ranked according to energy scores consisting of van der Waals and
electrostatic interactions. Compounds with favorable energy scores were tabulated, and evaluated based
upon current knowledge of the p53 binding site, commercial availability of the compounds, and via the
ChemFinder chemical similarity clustering.
In addition to two known drugs, several chemical groups have
been identified as good binding candidates. In cases where compounds were not commercially available,
common moieties were recognized as potential binding candidates.
Concurrently, homogeneously labeled
N-15 and wild type S100B(1313)were prepared to test the binding of several of these compounds using high
field NMR spectroscopy and steady state flourescence experiments.
Preliminary results indicate several
compounds binding with a K, of less than 20 IlM. Supported in part by USPHS training grant HL07612-14
and by NIH grant GM58888 (to DJ.W.).
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STRUCTURAL CHARACTERIZATION
OF HIV-I MATRIX-CAPSID
(1-151) PROTEm
Chun Tang, Yasmine Ndassa, Rossitza Giui. Showeib Shuja, Michael F. Summers
Howard Hughes Medical Institute, Department of Chemistry and Biochemistry
University of Maryland, Baltimore County
1000 Hilltop Circle, Catonsville, MD 21250
HIV-l gag is encoded by its RNA genome and synthesized as a 55KD polyprotein. Upon budding of vir a!
particles into the bloodstream gag will be processed by HIV-l protease (PR) into matrix (MA, p l Z), capsid
(CA, p24) and nucleocapsid (Ne, p7) in addition to the low molecular weight products: p l , p2 and p7.
Protease cleavage triggers condensation of the core particle into conical shape, which leads to the maturation
of the virus. The structures of the matrix protein and capsid amino-terminal domain (1-151) have been solved
separately. The carboxyl-terminal domain of capsid tends to form dimer and is intractable to NMR studies.
The amino-terminal domain (1-151) of HIV-l capsid is shaped like an arrowhead; a conserved proline
residue (Prol) forms a salt bridge with a conserved aspartate residue (Asp5l) stabilizing the Ncterminal B.
hairpin structure in the capsid. In this study a fusion protein was made encompassing both matrix and capsid
amino-terminal domain (1-151). This protein has a molecular weight of 33KD and comprises more than half
of the gag protein. Both chemical shift analysis and NOE restraints show that the residues at the N-terminal
of capsid adopt random coil conformation instead of l3-hairpin as seen in isolated amino-terminal domain, so
that the flexible linker between matrix and capsid is as long as 40 residues. Dynamics studies indicate that
the matrix domain and amino-terminal domain tumble independently, each having a different rotational
correlation time as a consequence of the long flexible linker. The structure of the rest of the protein is quite
close to that of individual domains. We propose that the l3-hairpin forms only upon proteolysis. In addition to
the tight binding at the dimer interface of carboxyl-terminal domain, the interaction of the amino-terminal
domain involving the newly formed l3-hairpin results in structural rearrangement of core particle into higher
order symmetry.

BIOCHEMICAL
STUDIES OF THE TWO MUTANT Mr.)) PROTEINS FROM ATAXIA
TELANGIECTASIA-LIKE
DISORDER.
L. Matthew Arthur. and James P. Carney.
Radiation Oncology Research Laboratory, Molecular and Cellular Biology Program, School of Medicine,
University of Maryland at 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), Nijmegen breakage syndrome (NBS), and ataxia telangiectasia-like disorder (ATLD).
ATLD is a
disorder that displays 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 Mrell, which is a member of a DNA doublestrand break repair complex "that includes Rad50 and Nbs l. Mre 11 contains a Mn + -dependent doublestranded exonuclease and single-stranded endonuclease activity. Two mutations have been identified in the
hMREll gene that lead to ATLD. The first mutation described was a CDT alteration resulting in a stop
codon that prematurely truncates the protein by 49 amino acids. This truncation results in the partial deletion
of one of the DNA binding domains at the C-terminus, for which we termed mre l l-er". Lymphocytes from
these patients showed chromosomal translocations and chromosomal radiosensitivity similar to levels seen in
classical AT patients. The other mutation described is an AflG missense mutation at nt350 that produces an
Asparagine to Serine amino acid change. This Nl17S mutation is located just before the third conserved
phosphoesterase domain of hMrell.
Cells from these patients also showed increased chromosomal
translocation, however the chromosomal radiosensitivity was inte~ediate
between AT and NBSl. Our
findings indicate the mre IIt.C protein has wild type exonuclease and endonuclease activity, a reduction in
DNA binding, and normal complex formation showing no defect in binding with Rad50 or Nbsl. The
mre l l-Nl l Zx mutant protein showed a defect in nuclease activities and protein interaction with Nbsl,
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however the DNA binding capability and Rad50 interaction was wild type. These results indicate that the
biochemical functions ofMre II are necessary for normal cellular function.

Neuroscience 1
DESIGN AND SYNTHESIS OF IN-BENZYLTYR'IDYNORPHIN
A-(l-ll)
ANALOGS WITH CTERMINAL MODIFICATIONS
AND EV ALUA TION OF THEIR OPIOID ACTIVITY.
Kshitij Patka/, Thomas Murray', Jane Aldrich!.
'Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore, MD,
2120 I and "Department of Physiology and Pharmacology, College of Veterinary Medicine, The University
of Georgia, Athens, GA., 30602, USA.
Dynorphin A (Dyn A) is an endogenous opioid peptide that binds to kappa-opioid receptors with higher
affinity than to mu- and delta-opioid receptors. While we have used the previously reported "messageaddress" concept [1] in the design of Dyn A analogs with decreased efficacy, the detailed role of the two
domains in agonist vs. antagonist activity at the receptor binding site remains to be clarified. In pursuit of
kappa-opioid receptor selective antagonists, several Ncterminal alkylated [D.ProlO]Dyn A·(l·II) analogs
were previously synthesized in our laboratory. [N-BenzyITyrl,D-Pro10]Dyn A-(l-II) (1) was found to be
selective for kappa-opioid receptors in guinea pig cerebellar membranes [2] and exhibited partial agonist
activity at the kappa-opioid receptors stably expressed in CHO cells.[3] The aim of the present study is to
explore the role of the C-tenninal domain ofDyn A in kappa-opioid receptor activation. Several analogs of 1
with modifications in their C-tenninal domain were synthesized using Fmoc-based solid phase peptide
synthesis and evaluated for their affinity at opioid receptors. C-Tenninal modifications introduced into 1
mfluenced the binding affinity at kappa-opioid receptors. These analogs are being analyzed for their efficacy
and potency at kappa-opioid receptors as inhibitors of adenylyl cyclase. Changes in the efficacy of these
analogs due to the changes in their C-tenninal domains may indicate that the "address" sequence of Dyn A
may be involved in more than merely directing the peptide to the K receptor binding site.

HERPES SIMPLEX VIRUS TYPE 2 BUT NOT TYPE 1 HAS ANTI-APOPTOTIC
ACTIVITY IN
HIPPOCAMPAL
NEURONS: ROLE OF lCPIO PK
Dana Perkins, Student, Edna F.R. Pereira, Cynthia C. Smith and Laure Aurelian, Advisor
Department of Ph anna co logy and Experimental Therapeutics, School of Medicine, University of Maryland,
Baltimore
In adults, encephalitis resulting from infection with Herpes Simplex Virus (HSY) is associated with high
mortality and morbidity. It is primarily caused by type I virus (HSY-I) and is characterized by the presence
of viral antigens in hippocampal neurons. The mechanisrn responsible for the relative resistance of central
nervous system (CNS) to HSY·2 - induced encephalitis is still unclear. Here we report the results of our
studies with a growth compromised HSY-2 mutant (ICPIOAPK) that is deleted in the protein kinase (PK)
domain of the large subunit of ribonucleotide reductase (ICPIO PK). In HSY -2 infected and constitutively
expressing cells, ICPIO PK activates the Ras signaling pathway that is implicated in protection from
apoptosis. HEK293 that constitutively express ICPIO PK were protected from apoptosis induced by various
stimuli, but apoptosis was seen in the parental ICPIO PK negative cells. In pnrnary cultures of hippocampal
neurons, HSV-I and ICPIOAPK induced apoptosis as evidenced by TdT-mediated dUTP nick-end labeling
(TUNEL) and immunocytochemistry with antibody specific for activated caspase-3. Combined TUNEL and
Immunocytochemistry studies with antibodies against specific neuronal, glial or astrocytic proteins indicated
that the apoptotic cells were primarily neurons. In contrast, neurons infected with HSY -2 did not undergo
apoptosis. lmmunoblotting and TUNEL studies indicated that the anti-apoptotic activity of HSY -2 was
dependent on MEKlMAPK pathway activation by virion ICPIO PK. This pathway was not activated by the
ICP 10 PK homologue of HSV -1. We propose that apoptosis is involved in the pathogenesis of HSY -induced
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encephalitis and the relative resistance of the CNS to HSV-2 is due to the anti-apoptotic

activity of ICPlO

PK.
WIND UP, TEMPORAL SUMMATION AND CLINICAL CHRONIC PAIN.
Eleni Sarlani and Joel D. Greenspan.
Department ofOCBS,

School of Dentistry, University of Maryland, Baltimore.

Under normal circumstances, a single, brief, noxious stimulus will elicit a burst of action potentials in
nociceptive C-fibers, which then synaptically excites dorsal hom neurons in the spinal cord. For a given
stimulus, the response of the dorsal hom neuron is relatively consistent, and stronger stimuli tend to produce
greater responses. However, repetitive noxious stimuli of a constant intensity at a frequency of a.33Hz or
higher will result in a progressive augmentation of the dorsal hom nociceptive neurons responses with each
subsequent stimulation. This electrophysiological phenomenon is called "wind up" and takes place without
concomitant increase in the responses of the primary nociceptive afferents. Temporal summation, the
psychophysical correlate of wind up, refers to the progressive intensification of perceived pain intensity
when noxious stimuli of constant intensity are delivered at a frequency greater than once every 3 seconds.
Wind up and temporal summation have a central origin representing a form of spinal cord plasticity that is
dependent on activation of the N-methyl-D-aspartate
(NMDA) glutamate receptor. There is evidence
suggesting that alteration in the temporal summation of pain may be an important underlying etiologic or
perpetuating factor in various chronic pain conditions such as trigeminal neuralgia, temporomandibular
disorders, complex regional pain syndrome and fibromyalgia. More specifically, it has been shown that in
some chronic pain patients, repetitive noxious stimulation can elicit abnormally elevated pain responses, or
alternatively, temporal summation can be produced by innocuous stimuli. There are, however, conflicting
reports III the literature as to the significance of altered temporal summation in pathological pain conditions.
A number of methodological pitfalls and differences among studies investigating the correlation of temporal
summation and chronic pain may account for this lack of consistent results. Some of these studies fail to use
strict diagnostic criteria in the selection of the patients' population, and include in the same diagnostic
category clinical pain conditions that may differ significantly in their correlation with altered temporal
summation. Also, there is great variation among studies regarding the type of stimulation, namely thermal
versus mechanical versus electrical, as well as the number of repetitive stimuli that are applied. Furthermore,
in any given study, temporal summation may be tested either on the painful body region or on a normal site;
in studies of musculoskeletal pain patients, either cutaneous or intramuscular stimulation has been used.
More importantly, some investigators calculate temporal summation as a ratio while others as a difference
between the last and the first stimulus in the series of repetitive stimuli. Clearly, a general agreement between
investigators regarding the best standard methodology in conducting temporal summation studies would
allow a meaningful comparison ofresults hopefully leading to significant conclusions regarding the potential
role of abnormal temporal summation in pathological pain conditions.

BAX BH3 PEPTIDE INDUCES PERMEABILITY TRANSITION-INDEPENDENT RELEASE OF
CYTOCHROME C FROM NEURAL CELL BUT NOT ISOLATED BRAIN MITOCHONDRIA
Brian M. Polster'.2,., Kathleen W. Kinnally' and Gary Fiskum2. 'Neuroscience Program, 'Dept. of
Anesthesiology, School of Medicine, University of Maryland, Baltimore;
York University.
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Division of Basic Sciences, New

Pro-apoptotic members of the Bcl-2 family, such as Bax, release cytochrome c (cyt c) from mitochondna
dunng neuronal apoptosis. The BH3 domain ofBax is critical for heterodimerization with other Bc1-2 family
proteins and is essential for its death-promoting activity. We tested .the hypothesis that a synthetic Bax
peptide containing the BH3 domain could interact with endogenous mitochondrial Bax and release cyt c in
the absence of an inner membrane permeability transition (PT). Immunoblots demonstrated the presence of
Bax in mitochondria from neural GTI- 7 and SH-SY5Y cells but not in rat forebrain or liver mitochondria.
Accordingly, BH3 peptide (0.5-60 1-tM) released cyt c in the presence of physiological concentrations of ATP
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and Mg2+ only from mitochondria and permeabilized cells that contain Bax. Cyt c release was not associated
with swelling or a significant loss of inner membrane electrical potential and was unaffected by the PT
inhibitors cyclosporin A or bongkrekic acid. However, like cyt c release by recombinant Bax protein, cyt c
release by Bax BH3 was inhibited by the overexpression of Bcl-2 in the GTI-7 cell line. These results
mdicate that release of cyt c by Bax BH3 peptide is independent of the mitochondrial PT and support the
hypothesis that the presence ofBax protein is required. Supported by NS34152 and GM57249.

TN VlVO SELECTIVITY OF CYCLOOXYGENASE-2 INHIBITORS IN THE ORAL SURGERY

MODEL.
A. A. Khanl, R. A. Dionne2 and N. F. Capra'
'Department of Oral and Craniofacial Biological Sciences, Dental School, Uniyersity of Maryland,
Baltimore. 2NIDCR, Bethesda, MD.
Prostanoids formed by cyclooxygenase [COX] play an important role in the induction of pain and
inflammation. While both isoforms of COX are mducible under certain circumstances, it is generally
believed that COX-l is constitutively expressed while COX-2 is inducible during inflammation. Celecoxib
[Celebrex] is a COX inhibitor which has been shown in vitro and ex vivo studies to be highly selective for
COX-2. We conducted a double-blind, randomized, placebo and active comparator controlled clinical trial to
determine whether estimates of selectivity based on in vitro and ex vivo analyses are reliable indicators of in
vivo selectivity. Subjects, N=75 outpatients undergoing the surgical removal of two impacted mandibular
third molars, received either celecoxib [200 mg], ibuprofen [600 mg] or a matching placebo tablet 8 hours
pnor to surgery and a second dose I hour before surgery. At the conclusion of surgery, microdialysis probes
[20 kD MW cutoff] were placed into the extraction sites for collection of samples for the measurement of
prostaglandin £z [a product of both COX-I and COX-2] and thromboxane BZ [a product of COX-I]. Vials
for sample collection were changed every 20 minutes and pain intensity was estimated concurrently with a
visual analog scale for 4 hours postoperatively. Results demonstrated a significant analgesic effect [repeated
measures ANOV A, P::; 0.0 I ] with celecoxib being intermediate between ibuprofen and placebo. A similar
relationship was seen for the suppression ofPG£Z at time points consistent with COX-2 activity [repeated
measures ANOVA, P::; 0.01]. Ibuprofen consistently suppressed TXBZ levels at all time points [repeated
measures ANOV A, P S 0.0 I ] while the effect of celecoxib on TXB2 levels did not differ from that of
placebo. The suppression of products of COX-2 coincident with pain suppression and the absence of COX-l
inhibition suggest that celecoxib is a relatively selective COX-2 inhibitor in vivo. Supported by: NIDCR
DIR & Training grant #T32DE07309

Neuroscience
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NEURODEVELOPMENAL INTERACTIONS CONFERRING RISK FOR SCHIZOPHRENIA: A
STUDY OF DERMATOGLYPHIC MARKERS IN PATIENTS AND RELATIVES
Matthew T. Avila, Jay Sherr, Leanne E. Valentine, Teresa A. Blaxton, Gunvaru K. Thaker
Several Investigators have reported abnormalities in dermatoglyphic morphology associated with
schizophrenia.
Dermatoglyphic morphogenesis is thought to mark adverse neurodevelopmental
events
conferring risk for schizophrenia. Developmental instability, or a vulnerability to physiologic stress during
development, IS the construct most often invoked to explain the association between dermatoglyphic
abnormalities and schizophrenia. Developmental instability is a complex construct---depending both on the
nature of the stress and the organism's genetically mediated resistance to stress. Objective. The present
study examined dermatoglyphic traits in patients with schizophrenia (n= 84), 1SI degree relatives (n = 35),
and community controls (n = 38). The purpose was to describe the relationship between developmental
instability and risk for schizophrenia and to explore possible neurodevelopmental interactions. Method.
Interactive computer software was used to obtain digital images of fingerprmts. Dermatoglyphic measures
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mcluded fingerprint pattern and ridge count asymmetry, total and absolute total finger ridge counts, cud
angle, and atd angle asymmetry.
Results.
Both patients with schizophrenia and relatives exhibited
dermatoglyphic abnormalities compared with controls.
Patients exhibited reduced ridge counts, while
relatives exhibited increased asymmetry. No significant differences in atd angle were noted. Conclusions.
Patient-family
abnormalities lend support to the notion of developmental instability as a genetic fisk factor.
Different patterns of abnormality, based on differences in the developmental timing of these traits, suggest an
interaction between vulnerability to developmental insults, timing of developmental msults, and critical
periods in dennatoglyphic morphogenesis and brain development. A model incorporating these components
is described and the implications for the etiology of schizophrenia are discussed.

CALCIUM BINDING PROPERTIES
OF CALMYRIN, AN ALZHEIMER DISEASE PRESENILIN 2
INTERACTOR.
Jingsong Zhu. Mervyn J Monteiro.
Department of Biochemistry and Medical Biotechnology Center and Department of Neurology, University of
Maryland, Baltimore
Mutations in presenilin 1 (PS 1) and presenilin 2 (PS2) genes account for the majority of the early-onset
Alzheimer's disease.
However, the functions of PSI and PS2 are not fully understood.
In order to
understand presenilin function we used the yeast 2-hybrid system to identify presenilin interacting proteins.
Calmyrin was isolated as a PS2 specific interactor. Calmyrin is a myristoylated Ca2+-binding protein, which
contains two functional EF-hand motifs.
We have expressed calmyrin as a GST-fUSlOn protein in
Escherichia coli and have purified the fusion protein using glutathione-agarose beads. The GST moiety was
subsequently cleaved off using thrombin protease. Similarly, we have also expressed and purified three
calmyrin mutants: two single mutants that disrupt either of the two EF-hands and one double mutant that
disrupts both EF-hands. The purified wild-type and mutant fonns of calmyrin were used in Ca2+-binding
studies. We have found that calmyrm can be saturated by two calcium ions. We have also found that
calmyrin mutants caused a shift in the Kd of calcium compared to wild-type cahnryin. Further studies on the
calcium-binding properties should provide knowledge on how it regulates presenilin function.

THE CALCIUM-BINDING
PROTEIN CALBINDIN-D28K
IS INVOLVED IN SEXUALLY
DIMORPffiC PROCESSES IN THE NEONATAL HYPOTHALAMUS
Micah J Sickel and Margaret M. McCarthy
Department of Phyisology, School of Medic me, University of Maryland, Baltimore
Sex differentiation of the rat brain involves the actions of gonadal steroids on the developing brain during a
sensitive period.
It is during this period that testosterone via its metabolites, estradiol and
dihydrotestosterone, act on the hypothalamus to alter it, thus establishing a "male" or "female" brain. We are
studying the cellular mechanisms underlying these early changes and currently hypothesize that a
fundamental difference between the male and female brain is a difference in overallcellular excitation. In
the developing rat, the GABAergic system, specifically activation of the GABAA receptor, provides the main
excitatory drive in the brain and with activation of this system comes -increased calcium influx via opening of
voltage gated L-type calcium channels. We are interested in measuring these calcium changes in vivo, but
because this is currently Impossible, we are measuring changes in the expression of the ubiquitous calcium
binding protein calbindin-D28k. Calbindin-D28k acts as a calcium buffer and is thought to play an integral
role in neuroprotection.
Our lab mitially found that calbindin protein expression, as measured by Western
blot, is greater in males on postnatal day 0 (PNO) and PN2. Our current project is to understand if gonadal
steroids are involved in this early sex difference, and if so, whether gonadal steroids change calbindin
expression by altering excitatory neurotransmitter systems. We have found that testosterone propionate
administered to female pups on PNO induces calbindin expression measured 24 hours later. Likewise,
estradiol benzoate, which only activates the estrogen receptor, also induces calbindin expression using the
same hormone treatment paradigm.
However, dihydrotestosterone benzoate, which only activates the
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androgen receptor, has no effect. We conclude from these initial findings that activation of the estrogen
receptor and not the androgen receptor results in the early sex differences in the neonate. Next, we
administered to males and females the ,GABAA receptor agonist muscimol, and found that calbindin levels
fell 10 the male, while we detected no change in the female. In order to understand if activation of the L-type
calcium channel is involved in sex differences 10 calbindin expression we administered to males and females
the L-type calcium channel blocker, nimodipine. We found that this treatment induced calbindin expression
in the male without having any effect 10 the female. From these results, we have formulated the "use"
hypothesis, which states that overactivation of the GABAA receptor system results in increased calcium
influx via L-type calcium channels, calcium binding by calbindin and subsequent degradation of the
calbindin protein. While these results neither confirm nor deny our initial hypothesis, it does imply a basic
difference in male and female calbindin-expressing hypothalamic cells, which is reflected in the differential
effects of our muscimol end nimodipine treatments.

PREVENTION OF HYPOXIC-ISCHEMIC
ENCEPHALOPATHY
WITH POSTASPHYXIC
MILD
HYPOTHERMIA
IS SUSTAINED IN PIGLETS.
. 'RN
.f/"'
2
Dawn M Agnew' U . AM G uerguenon
,
Ichor, d2 DH Shaffner',
LJ Martin.J , RC Koehler, ' RJ Traystman 2 ,
Ludington SMf•
School of Nursing' , University of Maryland, Baltimore, MD; Departments of Anesthesiology/Critical Care
Medicine2 and Neuropathology', Johns Hopkins Medical Institutions, Baltimore, MD
The effects of hypothermia on brain damage following hypoxia- ischemia (HI) in newborns are not fully
understood. Some, but not all studies with post-ischemic
hypothermia have shown short-term
neuroprotection after HI in piglets and postnatal rats. With asphyxic cardiac arrest 10 piglets, putaminal
injury emerges as early as 3 h ofreperfusion; thus the therapeutic window for basal ganglia appears narrow.
We evaluated whether neuroprotection is sustained at 11 days of recovery with 24 h of mild, whole-body
hypothermia (34°C) started after asphyxic cardiac arrest. One-week-old piglets (n=10) were anesthetized
with pentobarbital and subjected to 30 min hypoxia with 10% Fi02, 5 min with room air, and then 7 min
airway occlusion, resulting in asphyxic cardiac arrest. After cardiopulmonary resuscitation, piglets (n = 5)
were cooled (whole body) for 24 h to a rectal temperature of 34° C, and other piglets (n = 5) were mamtained
normothermic at 38.9 ± 0.3° C. Sham animals were similar except for the asphyxic protocol, followed by 24
h of hypothermia (n = 3) or normothermia (n = 3). A separate group of naive animals (n= 4) was included.
All surgical animals were paralyzed and ventilated using pancuronium and fentanyl for 20 h to prevent
shivenng. At 20 h, animals were rewarmed and weaned from drug infusions over a 4-h period. Neuronal
density at 11 days was determined in 10 random, non-overlapping fields in caudate and putamen in H&E
stained sections. Hypothermia provided complete neuroprotection
with 287±10 (±sem) putaminal
neurons/mm2 10 contrast to severe ischemic neuronal damage in normothermic HI animals (80± 17.68 viable
neurons/ mm2). In hypothermic HI animals, neuronal densities did not differ from sham hypothermic
(288±26 neurons/mm2), sham normothermic (270±12 neurons/mm2), and naive (307±25 neurons/mm2)
animals. No injury was evident in caudate. These data demonstrate that mild hypothermia for 24 h after
asphyxic cardiac arrest markedly decreases striatal damage in piglets, with complete sustained
neuroprotection at 11 days after the insult. (This work was supported by NIH F31 NR07525, NS20020
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Molecular Biology
CHARACTERIZING
THE INTERACTION~
BETWEEN SOXS AND ITS DNA BINDING SITE:
IDENTIFYING AMINO ACIDS IMPORTANT FOR DNA BINDING AND TRANSCRIPTION
ACTIVATION
Kevin L. Grimth and Richard E. Wolf, Jr.
Department of Biological Sciences, UMBC.
In Escherichia coli, SoxS directly activates transcription of -16 genes in response to superoxide generated
by normal metabolic processes or through the action of redox-cycling compounds like paraquat. SoxS is
small (only 107 amino acids), binds DNA as a monomer, and its DNA binding site, termed "soxbox", has
been identified by DNaseI footprinting on -10 genes. Like other member of the AraCIXylS family of
positive regulators, SoxS has two putative helix-turn-helix (HTH) DNA binding motifs and it has been
proposed that each HTH motifrecognizes a highly conserved recognition element of the target DNA. This is
consistent with information content analysis of several soxboxes as well as a systematic mutagenesis of both
the zwf and fpr soxboxes performed in our lab, which identified 4 major DNA determinants important for
SoxS binding: the "invariant A" present in 15/16 known soxboxes, recognition element I (optimal GCAC
sequence), recognition element 2 (optimal CAAA sequence), and a AfT rich region separating the two
recognition elements (REs). Results from the mutagenesis experiment agree with the recently determined
co-crystal structure of MarA complexed with mar DNA where amino acids (AAs) in recognition alpha helix
3 interact with nucleotides in RE 1 and AAs in recognition alpha helix 6 interact with nucleotides in RE 2.
However, an alternative mode of binding can exist as illustrated by the co-crystal structure of Rob in
complex with micF DNA, whereby the only nucleotide-specific interactions are observed between helix 3
and RE 1. Interestingly, neither MarA nor Rob contact the highly conserved "invariant A" in the co-crystal
structures, however, a change from an A at this position results in >50% decrease in SoxS and MarAdependent activation from the zwfandfpr
promoters. SoxS, MarA, and Rob are highly homologous (-4050% identical over the length ofSoxS) and activate many of the same target genes, albeit to different extents.
The work presented here focuses on identifying AAs of SoxS important for DNA binding and
transcription activation.
To address these issues, we conducted a comprehensive alanine scanning
mutagenesis of 102 non-alanine AAs of SoxS and determined the effect each had on transcription of SoxSdependent promoters. An in vivo plate screen was developed to distinguish AAs involved in DNA binding
from those involved in transcription activation. We show through gel shift assays that mutants involved in
positive control still bind DNA even though they are defective in transcription activation. Finally, we
employed a genetic loss-of-contact approach to identify specific interactions between AAs of SoxS and
soxbox nucleotides.
We tested single nucleotide substitutions of the "invariant A", RE 1, RE 2, and
nucleotides surrounding the two recognition elements with single alanine substitutions of SoxS shown to be
defective in DNA binding by the plate screen and by gel shift assays. Results from these and subsequent
experiments should enhance our understanding of the mechanisms of DNA binding and transcription
activation by SoxS.

INTERACTION BETWEEN TRAE TOPOISOMERASE
AND ESCHERICHIA COLI HELl CASES.
Agnes C. Berki. Russell J. DiGate.
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore.
DNA topoisomerase enzymes alter the topology of DNA and are essential for regulation of DNA
supercoiling levels, chromosome segregation, recombination and replication. Five amongst these enzymes
possess not only DNA topoisomerase, but also RNA cleavage activity: vaccinia virus topoisomerase, human
topoisomerase I, Saccharomyces cerevisiae topoisomerase III, plasmid'Rl'a TraE protein, and Escherichia
coli topoisomerase III. The in vivo role of this activity is still not known. They may playa role in replication,
DNA stability and/or RNA processing. To understand the in vivo function of RNA cleaving activity, we
attempted to identify proteins with which these enzymes interact. We have selected TraE protein as our target
enzyme. Bio-panning experiments, using a seven amino acid sequence presenting phage display library, were
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performed. Analysis revealed a consensus peptide sequence of WHEDFHW. A Blast search identified two
Escherichia coli proteins: a putative RNA helicase (HRP A) (EDWHW) and Helicase IV (HLDAHW) as
potential interacting partners. The interaction between the identified proteins potential binding site and TraE
protein were confirmed in vitro using ELISA. These in vitro findings strongly suggest the possibility of the
interaction between the TraE protem and Escherichia coli Helicase IV and HRP A. To assess the in vivo
interaction and test its in vivo role, we will subclone the helicases, express them in topB and traE deletion
strains and use dornmant negative mutants. of each of the polypeptides to study their effect on conjugation
and RNA processing.

GENETIC ANALYSES OF ESCHERICIDA COLI 0157:H7 AS TOOLS FOR
EPIDEMIOLOGICAL SURVEILLANCE
A.C. Noller. L.H. Harrison, C. McEllistrem, G. Morris. & o.c. Stine
Forty-three Escherichia coli 0157:H7 stool Isolates were compared usmg pulse-field gel electrophoresis
(PFGE) to multilocus sequence typing (MLST). The samples were collected from residents of Allegheny
County, Pennsylvania, who had a diarrheal illness sometime between 1999 and 2000. PFGE is a molecular
subtyping method, which is routinely used in public health surveillance to determine whether cases of E. coli
o 157:H7 are due to an outbreak. Forty-six percent (20/43) of the isolates were classified into 7 clonal groups
using XbaI and Spel. The same isolates were analyzed using MLST. Seven housekeeping genes: dnaE, pgm,
aroE, arcA, gapA, god, and mdh were analyzed. Two loci, dnaE and mdh, were invariant, while the other 5
loci had 7 to 12 alleles. The frequency of the most conunon allele ranged from 21 to 59% in these 5 genes.
Some of the alleles appeared to be the result of recombination events. The sequence type of a single strain
was defined by the combination of alleles at each of the 7 loci. Forty-three unique sequence types were
found. This preliminary analysis mdicates that MLST is more discriminatory than PFGE for E.coli 0157:H7.
Future analyses will address whether MLST is useful for public health surveillance.

IDENTIFICATION OF THE PROMOTER AND ORGANIZATION OF THE BCRP GENE
Kimberlv Bailey-Dell. Bret Hassel, L. Austin Doyle, W Edward Highsmith, Douglas D. Ross.
Department of Pathology, School of Medicme, University of Maryland Baltimore.
The Breast Cancer Resistance Protein (BCRP) gene encodes an ABC half transporter that causes resistance
to mitoxantrone, anthracyclines and topoisomerase I inhibitors when transfected and expressed in drug
sensitive cells. In clinical samples of tumors, overexpression of the drug resistance transporters Pglycoprotein and Multidrug Resistance Protein usually occurs by transcriptional upregulation, and not by
gene amplification or post-transcriptional events. It is reasonable to postulate that this is also the case for
BCRP overexpression.
Hence, we believe that it is Important to study the BCRP promoter at this time.
Currently, little is known about the BCRP gene structure and promoter, or of the molecular mechanisms
controlling BCRP gene expression. Here we report the organization of the BCRP gene, and the initial
characterization of the BCRP promoter. Screening of a human genomic lambda library, a BAC library, and
by searching the human genome database, identified the genomic sequence ofBCRP. The BCRP gene spans
over 47 kb and consists of 16 exons and 15 introns. The exons range in size from 61 to 359 bp. The
translational start site 1S found in the second exon. The first exon contams the majority of the 5' UTR. The
SCRP gene is transcribed by a TATA-Iess promoter with several putative Spl sites, which are downstream
from a putative CpG Island. Promoter activity was characterized by a reporter assay using transient
transfection of the human breast cancer cell hne MCF-7, as well as the choriocarcinoma cell lines JAR, JEG3, and BeWo with a series of BCRP promoter-luciferase constructs. The reporter analyses indicated that
basal promoter activity is found in the sequence 300 bp directly upstream from the transcriptional start site
(1'SS). There appears to be a positive regulatory factor between bases -1285 to -628, and a negative
regulatory factor between bases -628 to -312, relative to the TSS. Further characterization of the promoter
regIOn, the CpG island, and the analysis of transcription factor binding sites is underway.
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THE HUMAN IMMUNODEFICIENCY
VIRUS TYPE 1 TAT PROTEIN STIMULATES THE
MATURATION OF HUMAN DENDRITIC CELLS TOWARD A DISTINCT ACTIVATION STATE.
Aaron Ahearn', Ken Bagley*, George Lewis * and David Hone".
'Molecular and Cellular Biology Program, University of Maryland, and the *Division ofVaccme Research,
Institute of Human Virology, University of Maryland Biotechnology Institute, Baltimore MD 21201.
Human monocyte-derived dendritic cells (Des) were used to investigate the immunoregulatory properties
of the human Immunodeficiency virus type 1 (HIV -1) Tat protein. Monocytes were separated from human
peripheral blood mononuclear cells (PBMes) by negative selection and were cultured in the presence of
interleukin-4 (lL-4) and granulocyte/macrophage
colony stimulating factor (GM-CSF). After SIX days in
culture the monocytes differentiated into immature DCs, as judged by the surface expression of a panel of
surface markers, using flow cytometry. Aliquots of the immature DCs were treated with purified endotoxinfree Tat protein or other HIV-I proteins. In parallel, the DCs were treated with lipopolysaccharide (LPS) and
cholera toxin (CT), which are potent activators ofDCs. After an additional 24 hours in culture the DCs were
harvested and the levels ofCD80, CD83, and CD86 were analyzed by flow cytometry. Also, the DC culture
supernatants were colIected and levels of IL-12, tumor necrosis factor - alpha (TNF-a) and IL-6 were
quantitated. The flow cytometry data showed that HIV-I Tat increased the surface display ofCD80, CD83,
and CD86 in a pattern very similar to that seen following treatment of DCs with cholera toxin but distinct
from the pattern displayed by LPS-treated DCs. In contrast, Tat Induced the secretion of significant levels of
TNF, whereas CT-treated DCs did not secrete measurable levels ofTNF. Furthermore, Tat did not repress
LPS-induced expression of IL-12 and TNF, whereas CT is a potent antagonist of these cytokines.
Collectively, these data indicate that the HIV-I Tat protein stimulates the maturation of DCs toward an
activation state that is distinct from the maturation state seen after treatment ofDCs with CT and LPS.

CONSTRUCTION
OF AN OXIDATIVE STRESS PROBE LIBRARY USING GFP FUSION IN
Escherichia coli AND ITS APPLICATIONS
Canghai Lu. C.Renee Albano, Govind Rao.
Department of Chemical and Biochemical Engineering, University of Maryland Baltimore County.
Potentially damaging reactive oxygen species (ROS) are involved in a number of pathways ranging from
signal transduction to apoptosis. Cells have evolved a complex regulatory mechanism to defend against
reactive oxygen species fluxes. These reactive oxygen species In tum are specifically able to induce the
expression of a multitude of genes. We selected genes from the SoxRS regulon, OxyR regulon and SOS
response which respond directly or indirectly to ROS to construct a library of "oxidative stress probes"
consisting of promoter fusions of these genes and the green fluorescent protem reporter gene. When exposed
to superoxide amon, hydrogen peroxide and hydroxyl radical these stress probes show specific and dose
dependent responses. E.coli transformed with the stress probe constructs can be used to precisely determine
the mechanism of action of a particular oxidative compound or condition and its effect on a broad spectrum
of genes. Detection of stress responses utilizing the stress probes proves to be non-invasive, easily visible
and quantifiable. An assay USIng this probe library in 96-well plates for quantitative analysis and its
application on rapid and quantitative screening anti-tumor drugs will be reported.
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CONCURRENT AFTERNOON SESSIONS
POSTER PRESENTATIONS
Nursing A
READINESS ESTIMATE AND DEPLOY ABILITY INDEX REVISED FOR
AIR FORCE NURSES (READI-R-AFN):
PSYCHOMETRIC
EVALUATION
Theresa L Collins
Department of Adult Education, School of Nursing, University of Maryland, Baltimore
Problem: The Air Force mandates its Medical Service (AFMS) win maintain a state of readiness, or
preparedness for all projected worldwide missions. A means to determine and standardize this preparedness
of military personnel is of utmost importance. Currently there is not a substantiated method to evaluate the
perceptions of preparedness of military nurses for worldwide deployment missions. Purpose: The purpose
of this study was to modify and enhance the psychometric properties of the Readiness Estimate and
Deployability Index Revised fOT Air Force Nurses (READI-R~AFN), an instrument first developed to
measure the major dimensions of Individual Medical Readiness (IMR) among Army Nurse Corps personnel.
This study is a continuation of an ongoing research program of instrument development. The primary goal
of the instrument is to provide Air Force Commanders with a reliable and valid instrument for identifying the
degree to which nurse corps officers are prepared for the expectations and rigor ofthe short-notice readiness
missions required of military personnel. Research Questions: What is the estimated reliability of the
READI-R-AFN and the READI-R-AFN short form [SF] expressed in terms of (a) internal consistency, (b)
test-retest reliability, and (c) multiple correlation coefficient (R2)? What is the estimated validity of the
READI-R-AFN AFN and the READI-R-AFN [SF] expressed in terms of (a) confirmatory factor analysis,
and (b) convergent-discriminant validity? Method: Convergent validation was employed to interrelate the
concepts of individual medical readiness operationalized by the READI-R-AFN, affects balance, a measure
of emotional well-being, operationalized by the Derogatis Affects Balance Scale (DABS), and psychological
distress operationalized by the Brief Symptom Inventory (BSI).
Preliminary item analysis, internal
consistency (alpha coefficient >0.70), test-retest reliability and Structural Equation Modeling (SEM) were
completed to refine the READI-R-AFN.
SEM was used to confirm the hypothesized nature of the test
structure via confirmatory factor analysis. Results:
The modified version of the READI-R-AFN, the
DABS and the BSI were pilot tested in a convenience sample of 350 Active Duty Air Force nurses. 180
nurses responded, resulting in a 51% response rate. The six dimensions of individual medical readiness
(IMR) identified by Reineck: (a) Clinical Nursing Competency,
(b) Operational Competency, (c)
Soldier/Survival Skills, (d) Personal/ Psychosocial/ Physical Readiness, (e) Leadership and Administrative
Support, and (f) Group Integration were confirmed in this sample. The initial 83 items on the questionnaire
were reduced to 41 items based'on analysis of data.

HOPE AND COMPASSION FATIGUE IN SEXUAL ASSAULT LAW ENFORCEMENT
INVESTIGATORS-PRELIMINARY
STUDY.
lung- Tzu Lin and Margaret A. McEntee. PhD, RN, CPC
Department of Adult Health Nursing, School of Nursmg, University of Maryland, Baltimore.
Law enforcement has been identified as a high stress occupation. Investigators who focus on Sexual
Assault Law Enforcement (SALE) may experience traumatic events through the process of collecting
forensic evidence from the victims and crime scene, investigating the case, and arresting perpetrators. Such
exposure to traumatic events may have psychosocial impact and increase the risk of compassion fatigue.
Compassion fatigue is characterized by a sense of separation from others, avoidance, hyperarousal,
identification with the victims, intrusive thoughts, and numbing of emotions. Intrinsic factors which buffer
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the effect of exposure to traumatic events, specifically investigating sexual assault crimes, must be identified.
Therefore, the purpose of this preliminary study was to investigate the relationship between hope and
compassion fatigue in Sexual Assault Law Enforcement
Investigators. A cross-sectional, correlational
design was applied to this study. Pencil and paper self-report questionnaires with self-addressed stamped
envelopes were used to collect data from SALE who attended 4 regional conferences sponsored by the
Maryland Coalition Against Sexual Assault (MCASA) during Fall, 2000. The questionnaires included three
parts: the Herth Hope Index, Figley's Compassion Satisfaction! Fatigue Scale, and the demographic data.
Returned questionnaires indicated consent to participate In the study. Data were analyzed by using
descriptive statistic, Pearson's correlational analysis and multiple regression. Sixteen SALE (12 male and 4
female) returned questionnaires. They were primarily Caucasian (87.5 %), married (62.5%), well educated,
and ranged in age from'29 to 51 (mean = 37.9). Significant negative relationship was found between hope
and compassion fatigue, which showed that the higher level of hope, the lower risk for compassion fatigue
(r= - .67, p<.Ol). Further analysis of the subscales of hope (ie: temporality and future, positive readiness and
expectancy, and interconnectedness) and the subscales of compassion fatigue {ie: satisfaction, fatigue, and
burnout) showed that the subscale of temporality and future was the consistent, significant predictor of the
subscales of compassion fatigue (R2= .55, .33, and .67, p= .001, .02 and .00, respectively). In conclusion,
the level of hope is strongly inversely related to compassion fatigue in SALE. Law enforcement
administrators need to be aware of the relationship between traumatic events and compassion fatigue, and
support education programs that can promote development of stress resistance strategies. Inspiring the sense
of hope and emphasizing the future can empower SALE and protect them from compassion fatigue and
further psychosocial impact.

MEN CAN TOO (PARTNER BREAST EXAMINATION):
EVALUATE IMPACT ON BSE PERFORMANCE
Caryn R. Andrews
School of Nursing, University of Maryland, Baltimore

RESULTS OF A PILOT STUDY TO

Significance:
Screening strategies for breast cancer which include mammography, clinical breast
exammation and breast self examination (SSE) are based on the principle that early detection will result in
smaller tumors, and therefore improved prognosis. Despite believing that breast self-examination IS effective
and inexpensive in detecting early breast cancer, only 20-50% of American women consistently practice it.
Partner Breast Exam (PBE) was an innovative idea, building on theory from childbearing and diabetes to
which partners are included in the SSE process by doing the monthly exams. A pilot study was done to
evaluate the effectiveness of this novel intervention on BSE frequency. Study Design: An experimental
longitudinal study design comparing two groups was used: I) women taught SSE the standard way and 2)
women and their partners taught PBE. Specific Aims: 1) to determine the breast exam performance rate
(over 12 months) of each group, 2) to establish feasibility data regarding the new approach, and 3) to
determine if there was a difference in health beliefs between men and women before and after the
intervention. Methods: 40 couples were randomized, using coin toss, into each intervention group: I)
control-standard
SSE instruction and 2) intervention- PSE instruction. Data was collected using a survey
instrument which collected demographics such as age, family history of breast cancer and breast cancer
screemng practices such as BSE, clinical breast exam, and mammography. Frequency of BSE, PBE, and a
survey of health beliefs (using a revised Champion Health Belief Instrument) at baseline, 3 months, and 12
months was done. Analysis: Data on 40 couples (broken down for the analysis into 40 males and 40
Females) was used: Group 1,0=22, Group 2 n=18. Mean age was 36. Baseline mean frequency ofBSE was
4-5 times over the previous 12 months for both groups. Data was analyzed using a t- test to determine
significance between the two groups, at I year, p was significant (p=.04). Data was analyzed with the men's
data removed to determine breast exam frequency in the population of women. Mean frequency at 12 months
was 7 times in the BSE group (58%) and 4 times in the PBE group (33%). Results: The results indicate that
the intervention group, PBE did not change in frequency over time. The control blTOUP surprisingly did better
than the intervention group validating most studies demonstrating the effectiveness of the standard education
program of BSE. However, the results of the study also show the same frequency rate as reported in the
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literature, still only 58% m this study suggesting that the standard education program increases frequency
only a small amount. Further research needs to be done looking for ways to increase frequency. This study
was limited by the small sample size and high attrition (50%).

PILOT SruDY: TRANSLATION AND VALIDATION OF THAI VERSION OF TWO
CALIFORNIA CRITICAL THINKING INSTRUMENTS.
Acharaporn Rohatas, and Rita F. Braun.
Department of Education, Administration, Health Policy, and Informatics, School of Nursing, University of
Maryland Baltimore.
There is a recogmzed need for the development of critical thinking skills for professional nursing practice,
Previously there were neither Thai language nor official translations of instruments to measure critical
thinking dispositions and critical thinking skills available in Thailand. The lack of reliable and valid critical
thinking instruments developed in Thai hinders the assessment and perhaps the development of critical
thinking m Thai nursing students. This pilot study was conducted to determine reliability and validity of two
critical thinking instruments translated to Thai. The two Thai translated critical thinking instruments were (1)
the California Critical Thinking Disposition Inventory (CCTDI), and (2) California Critical Thinking Skills
Test (CCTST). The translation approach used in this study was back-translation. The CCTDI and the CCTST
were translated from English to Thai by the researcher who is bilingual. Then the second well-versed
translator back translated the two Thai version instruments into English. After that, the researcher worked
closely with the critical thinking instrument developers to determine discrepancies in the original English and
the back-translated English versions of the CCTDI and the CCTST. To maximize cultural sensitivity of the
translated instruments, modification of proper names and sentence structure were advisable and allowed.
Revision in the Thai versions followed. Validation of both translated instruments was conducted at Chiang
Mai University Faculty of Nursing in Thailand. Thirty-one nursing students from the four-year nursing
program participated in this pilot study. Two critical. thinking nursing experts served as content specialists.
Internal consistency and the index of content validity (CVI) were then calculated. The overall Cronbach
alpha for the CCTDI was .81 and the KR·20 for the CCTST was .68. The CVI of the CCTDI and that of the
CCTST were .80 and 1.00 respectively. Since the reliabilities were favorable and the content validity of both
translated instruments were verified, the CCTDI-Thai and the CCTST-Thai are sufficient to be used in
evaluation of critical thinking in Thai nursing students in Thailand in the second phase of this research.

Nursing B
THE HOMEBOUND OLDER ADULTS' LIVED EXPERIENCES WITH THE INTERNET
MAIL
Eun-Shim Nahm and Barbara Resnick.
Department of Adult Health Nursing, School of Nursing, University of Maryland at Baltimore.

AND E-

As a result of the agmg process, many older adults may become homebound and/or be separated from
family members. This isolation may accelerate physical and emotional deterioration. The Internet and e-mail
can enhance the quality of their later lives by providing a virtual community among homebound older adults.
The purpose of this study was to explore the homebound older adults' experiences with learning and using
the Internet I e-mail. The study was driven by the following research questions: (1) "What are the
homebound older adults' lived experiences with learning and using the Internet Ie-mail? and (2) "How did
those expenences impact their lives? This study was guided by the Dutch phenomenological approach, which
employs both descriptive and interpretive methods. A purposive sample of five homebound older adults who
had completed an Intemet/e-mail trammg course were mcluded III this study. Participants were interviewed
twice. The interview was guided by the following two questions: "What are your experiences in learning how
to use and in using the Internet and e-mail?" and " How has the Internet and e-mail impacted your life?" The
data analysis technique by Dutch phenomenologists guided the analysis of data in this study. To maintain the
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rigor in this study, two researchers analyzed the data separately and discussed the findings to reach the
consensus. Ten shared themes were identified by researchers: (1) Participants felt unfamiliarity with
computers or computer terminology at the beginning (2) participants experienced frustration at the beginning
of learning; (3) participants faced with various difficulties during learning process; (4) books and printed
step-by-step instructions were helpful; (5) support from mentors, SCN, and others was essential in their
learning process; (6) difficulties were overcome by continue to practice and taking time to learn; (7)
participants felt confident after learning the Internet / e-mail; (8) before participants used the lnternet/e-mail,
they were bored and isolated; (9) the Internet and e-mail made life interesting and they enjoyed the
experience; and (10) participants communicate with more people rather than being alone. In conclusion,
participants expressed various challenges and frustrations during teaming how to use the Internet and e-mail.
Those difficulties, however, were overcome by vanous methods. Ultimately they found that the Internet and
e-mail were an excellent source of support and enjoyment, and improved their quality of lives. Therefore
health care professionals need to encourage and assist homebound older adults to~use the Internet and e-mail
in their daily lives.

THE DEVELOPMENT
OF INDEPENDENT HEALTH CARE SEEKING
TRADITIONAL-AGED
UNDERGRADUATE
COLLEGE STUDENTS.
Jo Ann Nicoteri.
PhD Program, School of Nursing, University of Maryland at Baltimore

BEHAVIORS

IN

Traditional-aged undergraduate college students are in the process of developing independent decision
making skills. How these relate to autonomously seeking health care is an area in which there is little direct
research. This data may be invaluable to health care providers including nurses particularly in the managed
care arena and student health care services where nurse practitioners have limited, but important contact with
young people. This qualitative pilot study seeks to uncover how undergraduate students make decisions
about seeking health care. A purposive sample of three female and two male undergraduate students solicited
as volunteers from the Student Health Services completed anonymous surveys. The study participants
represented all levels of undergraduate study (freshman through senior year) from a small University
comprised of 4,000 undergraduate and 1000 graduate students. Orienting Questions included: (1) Can you
describe for me your first independent health care experience, that is, the first time you sought health care on
your own? (2) What prompted you to seek health care? (3) How old were you? How old are you now? What
year are you in school? (freshman, sophomore, etc.) Are you male or female? (4) To what extent were you
influenced by others, and in what ways, to seek health care? (5) Did you go alone, or if someone
accompanied you, was that person a friend (male or female)? (6) What were your expectations about the
health care you thought you would receive? (7) To what extent were your expectations confirmed or refuted
by your actual experience of this health care? (8) As you think back on your first independent health care
experience, what was the most significant element of it? What was the most surprising or unsettling aspect?
(9) In what ways was your first independent health care experience positive or negative for you? The student
respondents described their first experience of seeking care on their own as occurring between the ages of 16
and 18. Female students tended to seek health care independently at an earlier age than the male students.
For all respondents, there was a cornmon theme of it being a positive experience. The main theme elicited
from the surveys was that of deciding to seek health care "alone", that is, as one student described, "that I
could do it on my own .... For the first time I was taking care of myself by myself." The results of the study
will be used as the baSIS for further research within the context of the "Pre-Adult Health Decision- Making
Model" as developed by Langer and Warheit (1992) with the ultimate goal of developing a grounded theory
decision-making model that can explain and influence the development of independent health seeking
behaviors in college age students.
Nurses may assist In this developmental process, by providing
assessments and education in the appropriate use of preventive as well as symptom related health care
services.
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ACUTE CARE HOSPITAL CLINICAL NURSE UTILIZATION
Joan Warren, Janice Hoffman, Debbie Dang
School of Nursing, University of Maryland Baltimore

SURVEY

Differentiated roles and salaries usmg varying levels of educational preparation, experience, and
competencies are proposed as solutions to improve image and marketability of nursing as a profession.
However, little data is known regarding the interest or feasibility of employers to implement differentiated
practice models. An educational work group was formed to examme these issues, as part of The Maryland
Colleagues in Caring: Regional Collaboratives for Nursing Work Force Development project, partially
funded by the Robert Wood Johnson Foundation. The purpose of this survey was to examine the perceptions
of nurse executives in the acute care setting on 1) methods and criteria used to differentiate roles of
practicing bedside nurses, 2) process or methods used for clinical advancement and promotion, and 3) extent
to which salary was used for recognition. A mailed survey was constructed and pilot tested using proposed
concepts for differentiated practice from the literature and expertise of Consortium members. Forty-two
acute care hospitals in Maryland responded, which reflected a 93% response rate. Using a four point likert
scale nurse executives were requested to rate criteria for unit based clinical leadership roles, promotion, and
advancement. Additionally, nurse executives were requested to place criteria in rank order according to
importance for methods to determine expertise and pay at the time of hire. Lastly, the survey requested
participants to describe characteristics of their organization's clinical advancement system if one was in
place. Means, standard deviations, frequencies, and percentages were used for data analysis and qualitative
data were collected. The survey data results consistently demonstrated that clinical nursing skills followed by
years of clinical nursing experience and participation in unit/department activities were considered most
often in the decision-making process for unit-based roles of developing staffing schedules, making patient
assignments, assigning charge nurse role, assigning preceptors, and assigning responsibilities for unit
operations. Moreover, continuing education was rated higher than nursing certifications or educational
preparation. Total number of years of nursing experience and years of experience in specialty area were
ranked as the most important determinants of pay at the time of hire, whereas educational preparation and
specialty certification were ranked the least important. Seventy-four percent of nurse executives had or
expressed an Interest in considering a differentiated practice model. But, nurse executives overwhelmingly
responded that little to no difference in practice existed between associate and baccalaureate prepared nurses.

A META-ANALYSIS
OF FALL PREVENTION
PROGRAMS
FOR THE ELDERLY:
HOW
EFFECTIVE ARE THEY?
Elizaheth E. Hill-Westmoreland. Karen L. Soeken, Ann Marie Spellbring
Departments of Adult Health Nursing and Education, Administration, Health Policy and Informatics, School
of Nursing
Falls are a common problem in the elderly population. The body of literature related to fall prevention in
the elderly tends to report interventions that can be used to decrease the occurrence of this costly problem.
Despite the growing nature of this body of literature, no formal evaluation of fall prevention interventions
has been identified. The primary objective of this study was to answer the following research question:
"What are the effects of fall prevention programs on the proportion of falls in the elderly?" Meta-analysis
was the method used to summarize and Integrate the statistical findings of fall prevention intervention studies
conducted on elderly samples. Through use of this research methodology a sunnnary of the effectiveness of
fall prevention Interventions was possible.
The overall results of this study showed the overall mean
weighted effect size for the 12 studies included tn the meta-analysis was .078 with a 95% confidence interval
of .047 to .108. Among fall prevention intervention types, exercise had a mean weighted effect size of .072
and the comprehensive post-fall assessment intervention studies had a mean weighted effect size of .123.
The weighted effect size was also subjected to sensitivity analysis in which potential correlates were
examined for their relationship to the effect size. Additionally subgroup analyses were performed in which
the effect sizes were examined according to study setting (connnunity vs. Institution), study design type
(randomized vs. quasi-experiments), type of intervention (exercise vs. comprehensive post-fall assessment),
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study quality (low vs. high) and time to outcome measure (12 months vs. less than four months. All of these
analyses revealed mean weighted effect sizes of .097 or less. In conclusion, the findings revealed that the
interventions had a small but positive effect on reducing the proportion of falls with no evidence of
publication bias. Further research is needed to strengthen interventions and evaluate their effectiveness for
preventing falls in the elderly population.

Biochemistry C
NUCLEAR MAGNETIC RESONANCE STUDIES OF THE SMALL-SUBUNIT OF T4 PHAGE
TERMINASE ENZYME
Elizabeth J. Fialcowitz, David Weber and Lindsay W. Black
Department of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore
The terminase enzyme of T4 phage is composed of two subunits, gene products (gp) 16 and 17, and is
responsible for the cutting and packaging of concatemeric DNA into phage proheads. The structure of the
terminase enzyme is unknown. In order to elucidate the structure of the terminase small subunit gp16 (MW
= 17.5 kD, 155 amino acid residues)-;--neteronuclear multHlimensional
nuclear magnetic resonance
experiments were run on ['5N]_ and C~,13C]-gp16 samples. To date, chemical shift assignments for a
majority of the residues have been recorded. Work is also being done to classify specific domains of the
gp16 protein so that suspected DNA-binding regions and areas of protein-protein interaction can be
determined.

PROBING THE MECHANISM OF BASE FLIPPING IN DNA VIA POTENTIAL OF MEAN
FORCE CALCULATIONS
Niu Huang. Nilesh K. Banavali, and Alexander D. MacKerell, Jr.
Department of Pharmaceutical Sciences, School ofPharrnacy, University of Maryland, Baltimore, MD
21Wl
?
Base flipping is a common phenomenon that occurs in vario ~A
processing events mvolving DNA
repair and modification. During the flipping process, the~t:
~rrotated completely out of the helix,
interrupting both Watson-Crick base pairing and base stac ing. The exact structural mechanism of base
flipping in DNA and DNA·protein complexes is stil~.
clear. To study the structural and energetic
properties associated with base flipping, constrained MD simulationsjn explicit solvent were used to
~
the potential of mean force for cytosine base ipping in the unmethylated Hha I (cytosine-C5)methyltransferase recognition sequence. The calculated free energies associated with the base flipping barrier
are in satisfactory agreement with experimental data. The similar energy barriers associated with mmor
groove flipping and major groove indicate that spontaneous base flipping may occur via both minor and
major groove pathways, however, different structural events occur in the two pathways. Details of these
events will be provided.

NMR STRUCTURAL STUDIES OF STEM-LOOP SL4 OF THE 'I' PACKAGING SIGNAL FROM
THE HIV-I
Jing Zhou, Gaya K. Amarasinghe, Kalola J Chancellor, Matthew Miskimon, Jasmine McDonald, Michael
D. Rouse, Robyn A. Mille, Akida G. Matthews and Michael F. Summers
Howard Hughes Medical Institute and Department of Chemistry and Biochemistry, University of Maryland
Baltimore County.
HIV-1 retroviruses carry diploid genomes consisting of two identical unspliced viral RNA molecules
joined noncovalently near their 5' ends. Selective recognition and packaging of the viral genome mto
assembling VIruSparticles is required to produce infective viruses. This process is mediated by interaction
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between the nucleocapsid (NC) domam of the Gag polyprotein and -120 nucleotide region of the unspliced
viral RNA
\jf site, which is located between the 5' long terminal repeat (LTR) and the gag
initiation codon. The ~condary structure of the \V site consists off OUT stem loops (SLl-SL4). The four stem
loops possess overlapping and possibly redundant functions. HIV-l SLl has an autocomplementary
sequence in the loop region, termed dimer initiation site (DIS), and is able to dimerize spontaneously in vitro.
~
The solution structures of free and NC-hound SL2 and NC-bound SL3 complexes have been determined in.w+ A ..JV
order to understand the NC recognition mediated by SL2 and ~em
loop§. Results showed that NC pJ G?
protem bi'nds both stem-loops tightly and in a highly specific manner. The highly conserved SL4 is 10catedjPvL()
immediately 3' to the gag start site. It has 14 nucleotides and contains a GAGA loop sequence and two
consecutive GU base pairs on the stem. Nuclear magnetic resonance (NMR) methods were used to studyjhe
~tructure of SL4. Both ID and 2D NOE data indicated that the lower stem of SL4 is flexible and perhaps IS
absent of the predicted GU wobble base pairs. Another non-native construct, called SL4-4, with 4 additional
base pairs on the bottom of native SL4, was shown to have a much more stable stem. Most of the imino
protons of the SL4-4 loop residues are assigned. The inter-residue aromatic and HI' proton connectivity is
made for SL4 based on NOE data and the assignment is coincident with the GAGA loop structure. 13Cand/or
15N_ edited heteronuclear
NMR data are also collected which will be used to assign the ribose protons.

tefiliedthe

INTERACTIONS
OF A TOXIN FROM THE SCORPION TITYUS SERRULATUS WITH A
CLONED K> CHANNEL FROM SQmD (SqKvIA).
K.c. Ellis', M Hayhurst', WF. oat», M.P. Blaustein), D.J. Weber'.
Departments of 'Biochemistry and Molecular Biology and 'Physiology, School of Medicine, University of
Maryland, Baltimore.
'Hopkins Manne Station, Pacific Grove, CA .
Tityustoxin K-a. (TsTX-Ka) selectively blocks the cloned SqKvlA channel from squid (Kd = 10 nM) in a
pH-dependent manner with an apparent pKa of 6.5-7. A lone histidine (H351) on SqKvlA has been shown to
be responsible for this pH sensitivity through site-directed mutagenesis (H351 G). R8 on TsTX-Ka. was
initially proposed to contribute to the pH-dependence of block, however, this is not the case because mutant
toxin (R8A) does not alter the pH dependence of block. The 3-D structure of TsTX-Ka. was determined
usmg NMR to further understand the interaction between TsTX-Ka an~fA.
As with other c-K toxins,
TiIX-Ka has a three-stranded 13-sheet with a single ~--;utagenesls
(K27A, K27R, K27E)
deterrmned that K27 is critical for toxin block as seen for other c-K toxins. A model of TsTX-Ka docked to
SqKvl A was constructed based on the structure of TsTX-Ka, mutagenesis studies, and a homology model of
SqKvlA made using the X-ray structure of KcsA. This model is being used to elucidate the structural baSIS
and mechanism of the pH-dependent block ofSqKvlA by TsTX-Ka..

CHEMICAL

SHIFT ASSIGNMENTS

AND SECONDARY

STRUCTURE

OF HUMAN APO-MTSI

(SIOOA4)

Kristen M Vallely'; Richard R Rustandl', Olga Varlamova', Michael G Klein}, Steven C Atmc/, Anne R
Bresnice and David J Weberl
'Department of Biochemistry, School of Medicine, University of Maryland Baltimore; 2Albert Einstein
College of Medicine, Bronx, NY
Mtsl, aG~~~-e-S-l-0-0-ta-m-il-y-o-f-c-a-'>--b-l-n-d-in-g-p-,-ot~has

a strong causal link with metastasis.

To

furtIler our understanding of the functional and cellular activitieSOfmtsl
(SI00A4), we have initiated
stniCtUJ1i1studlesof-ffi1S protein. I~C,
and 15N-resonance assignments for calcium-free mtsl were
determined sequence-specifically using multidimensional heteronuclear NMR spectroscopy. The secondary
structure of apo-mtsl was then determined based on analyses of NOE correlations, chemical shift data,
proton amide exchange, and 3J'IH_Ha coupling constants. These data indicate that apo-mts l contains four ahelices (helix 1: Glu6-Tyrl9, helix 2: Lys31-Arg40, helix 3: Ala54-Asp63, helix 4: Phen·Cys86), five loops
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(loop 1: Met1-Leu5, loop 2: Ser20-Lys26, loop 3: Glu41-Ala53, loop 4: Ser64-Cys68, loop 5: Asn87~
Lys101) and two l3-strands (strand 1: Lys28-Asn30, strand 2: Glu69-Asp71), which form a short antiparallel
l3-sheet. Similar to other EF-hand containing proteins, the f3-sheet brings the two "helix-loop-helix" calcium
binding domains of apo-mts 1 into close proximity.
~?

Chemistry B
OPTIMIZATION
OF SOLID PHASE PEPTIDE SYNTHESIS ON THE mORI'M
COMBINATORIAL
CHEMISTRY SYSTEM.
Marco A. Bennett and Jane V. Aldrich.
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore, Maryland,
21201.

Our laboratory has identified a novel dynorphin (Dyn) A analogue arodyn (aromatic dynorphin) from a
combinatorial mixture-based peptide library using solid phase peptide chemistry. Arodyn displays nanomolar
binding affinity and significant selectivity for kappa opioid receptors. It is anticipated that arodyn may
display different structure-activity relationships (SAR) from Dyn A. We have designed a peptide
combinatorial library based on varying three residues of arodyn's sequence. The IRORFM combinatorial
chemistry system will be used to synthesize the library. This system uses microkans" which are able to hold
different quantities of resin and separate them from resin in other microkans'?'. A radiofrequency tag serves
as a tracking device for the compound synthesized in each reaction vessel. Reactions that are common for all
microkans" can be pooled, and later separated to perform umque reactions. The microkans" use a resin of
diameter (200 u) larger than conventionally used in loose resin synthesis to prevent the resin beads from
passmg through the mesh of the microkans'?". Since reaction kinetics will be slower with the larger beads, a
pilot study was performed to optimize reaction conditions for the synthesis of the library. The results of this
optimization study will be presented. Arodyn was successfully synthesized III purity sufficient for
pharmacological evaluation using the IRORp'M combinatorial chemistry system.

MONITORING THE RELEASE OF DRUGS FROM A TRANSDERMAL DELIVERY
USING IN VITRO MICRODIAL VIS.
Patrick Devin Wigington, William R. LaCourse
Department of Chemistry and BioChemistry, University of Maryland Baltimore County

DEVICE

In vitro microdialysis coupled with on-line high performance liquid chromatography (HPLC) and ulraviolet
(UV) spectroscopy was used to monitor the release of nicotine from transdermal nicotine delivery patches
using a novel microdialysis block. The release of nicotine was monitored by passing the perfusate through a
UV spectrophotometer and through an injection valve for HPLC. Concurrent monitoring provided a
comparison of the two analytical methods used. The results of monitoring different sizes of the transdermal
delivery patches showed quantitative and reproducible differences in the rate of mcotine delivery to the
microdialysis block depending on the sample area. Additionally, the rate of delivery experimentally
determined by both methods were in agreement.
The results obtained show the capability of the
microdialysis block coupled with HPLC to monitor the rate of drug transfer through a membrane.
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NAPHTHALIMIDE
DERIVED PHOTOSENSITIZERS:VERSA
TILE NUCLEASES
PROTEASES
Bindu Abraham. Sun McMasters. Khine Swe. and Lisa A. Kelly*
Department of Chemistry and Biochemistry, University of Maryland Baltimore County

AND

Nuc1eases and proteases are classes of enzymes that cleave DNA and proteins, respectively, by various
mechanisms. A novel series of chromophores belonging to naphthalimide-derived
compounds (shown
below) have been synthesized which can act as photo-nucleases and photo-proteases. Depending on the
conditions imposed, (i.e. concentration, aerobic or anaerobic environment) these chromophores can be tuned
to act as either site specific or sequence neutral DNA damage agents. Preliminary evidence shows that these
compounds act as potent proteases. This class of compounds finds use in applications for photo-foot printing,
genome sequencing, structural dynamics and characterization of DNA and protein interactions. To explain
the mechanism of photo-cleavage, the photo-induced intermediates and photoproducts of these compounds in
the presence of DNA and protein have been studied. Laser flash photolysis was done employing 355nm light.
The pseudo first order triplet state decay at 480nm and the emergence of the radical anion at 400nm was
observed. The steady state photolysis of these compounds in the presence of DNA or protein was done and
the photoproducts were characterized by gel electrophoresis, HPLC and mass spectrometry (MALDI).
Systematic correlations show that tuning the redox potentials of these compounds can enhance cleavage
efficiencies.

DETERMINA nON OF EXPLOSIVES IN GROUND WATER USING HPLC-UV-hu-EC
Ronda L. Marple and William R. LaCourse
Department of Chemistry and Biochemistry, University of Maryland Baltimore County
Explosives find their way into the environment in many ways, including warfare, testing, and improper
storage. They leach into the soil and eventually into ground water. It is very important to be able to
determine whether or not a ground water sample contains any explosives, and if so, how much, because these
compounds are mutagens and are toxic to humans at specific concentrations.
The EPA 8330 Method is
already in existence fordetennining
nitro explosives employmg high performance liquid chromatography
(HPLC) with a 50:50 methanol: water mobile phase and an ultra violet (UV) detector. However, the
analytical chemist is always in search of methods that are more sensitive and more selective. The object of
this study is to utilize post-column photochemical denvitization and electrochemical detection (hu-EC) for
improved detection of explosive nitro compounds. The separation on the HPLC is done through reversed
phase chromatography, with a 40:40:20 methanol: water: acetate buffer mobile phase, and the UV detector
remains on-line before the photochemical reactor. hu-EC is used to photoreduce nitro aromatics and then to
detect them through oxidative electrochemical means. Fourteen nitro compounds, all belonging to the EPA
Method 8330 family of standards, were examined in this study. It was found that all of these compounds
showed a large linear dynamic range under both UV detection and hu-EC. Minimum detection limits with a
100IJ.L injection loop in the hu-EC method reached the sub-parts-per-billion level in some cases. In most
cases, hu-Er.: proved to be more sensitive than UV detection for this class of compounds. In addition to
Improved sensitivity, hu-EC is a good substitute for the difficult to perform reductive LC-EC method,
eliminating interference from dissolved oxygen III both samples and solvents. Additional selectivity is
gained in the respect that many potentially interfering species are not electrochemically active. The UV
detector in series allows for duel detector confirmation; if a compound shows up on the UV detector but not
on the electrochemical detector, that compound is most likely not a nitro compound.
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DEGRADATION
OF DNA BY PHOTOACTIVE
AGENTS
Stacy L. Gelhaus and Dr. William R. LaCourse
Department of Chemistry and Biochemistry, University of Maryland, Baltimore County
The research being investigated is directed toward the development of a novel method for analyzing the
products of nucleotide photochemistry through applications of denaturing high performance liquid
chromatography (dHPLC). The important effects of irradiation and other types of photochemistry on nucleic
acids has grown throughout the years along with the tremendously Increased concern for finding cures for
cancer and other diseases that are caused by mutations in DNA. Photocleaving agents have become a
primary area of concern because they can be used as structural probes for DNA sequencing, in selective
treatment of cancerous cells, phototherapy, and as photo-footprinting agents, which are used to map out how
a specific drug or protein will bind to nucleic acids. This area of research is not.only of primary concern for
learning the mechanisms of DNA cleavage and mutation, but also for drug therapy. A new area called
phototherapy has been introduced to the medical world, which carries with it innovative ways to kill only
aberrant cells with little or no effect on any of the surrounding cells. In this research, a dHPLC system has
been modified in such a way that it now has the capability to irradiate and analyze nucleic acids as an online
process. This method includes the development on an online photo-irradiator that will irradiate the sample
while in the chromatographic system. Results show that there is a fundamental change in the peak shape of
the DNA, which would indicate some photoactive process is taking place. Through the use of UV light,
fluorescent tags, photosensitizers, and other covalently bound species, the nucleic acid sample will also be
able to be mapped out or photo-footprinted by this novel process. This type of online process will provide
very useful knowledge in short amounts of time to those in the fields of photochemistry and phototherapy.

Psychology
THE IMPACT OF QUESTION DESIGN FEATURES ON THE CIRCUMPLEX
STRUCTURE OF
AFFECT
3
Nancy A. Remingtonl, Leandre R. Fabrigar', & Penny S. Visser
Department of Psychology, University of Maryland, Baltimore County], Department of Psychology, Queen's
University', Department of Psychology, Princeton University'
The circumplex model of affect is one of the most widely studied representations of affect/emotion.
Participants in this study were 368 undergraduate psychology students. Participants were asked to report on
their current affective experience with 24 affective terms (e.g., happy, astonished, sad, calm). The 24
affective terms consisted of three affective terms postulated to fall within each of the octants of the
circumplex model of affect. Two design features of the questionnaire were manipulated. First, participants
randomly assigned to the conceptual order condition (N = 187) were asked to respond to the three affective
terms per octant (i.e., 24 affective terms) grouped together and ordered in a manner consistent with the
theoretical structure of the circumplex model of affect. Participants in the random order condition (N = 181)
responded to the 24 affective terms ordered in a random fashion. The second question design feature
manipulated in this study was response scale type, with three types utilized: agree-disagree [i.e., strongly
disagree - strongly agree; ~ = 122), describes (i.e., does not describe me well- describes me well; ~ =125),
and amount (i.e., not at a11- extremely; N = 121). Analyses revealed that self-reported affect more closely
approximated circumplex structure when questionnaires presented affective terms in an order consistent with
theoretical expectations than when affective terms were presented in a random order. Additionally, the type
of response scale used to assess current affect was also found to influence the extent to which affective
states' locations were consistent with theory.
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PERCEIVED
PEER DISAPPROVAL
OF BINGE DRINKING:
A PROTECTIVE
FACTOR
REDUCING BINGE DRINKING AND NEGATIVE, ALCOHOL-RELATED
CONSEQUENCES?
Tara M. Neavins, Matthew J. Torres, Christina N. Lane, Carlo C. DiClemente, & Lori E. Bellino.
Department of Psychology, University of Maryland, Baltimore County.

IN

The present study investigated whether peer disapproval of individuals- binge drinking might be a
protective factor for reducing binge drinking and negative consequences associated with substance use. The
University of Maryland Baltimore County (UMBC) Alcohol and Other Drug (AOD) Assessment Committee
Core Alcohol and Drug Survey was mailed to a random sample of 1600 UMBC students in March 1998
(31% response rate; 60% female; Mage = 23.7 years, 34% minorities).
A one-way (binge drinking)
between-subjects MANOVA revealed that individuals who reported having at least one episode of binge
drinking (consuming five or more alcoholic drinks at one sitting) during the past two weeks (Q = 100;,
bingers) were significantly more likely to experience various adverse substance-related consequences during
the past year than were individuals who did not report binge drinking during the past two weeks (n = 385;
non-bingers).
A second one-way (peers- attitude toward participantsbingeing) between-subjects
MANOVA revealed that participants who believed their peers disapproved or strongly disapproved of the
idea of their engaging in binge drinking were less likely to have experienced negative consequences related
to alcohol use during the past year. Over three-fourths of non-bingers reported that their peers disapproved
or strongly disapproved of the idea of their engaging in binge drinking. These results highlight the
association between binge drinking and adverse, alcohol-related consequences.
They also illustrate the
protective role that peers may serve in reducing binge drinking and related consequences among their college
peers. Future studies need to use methods other than self-report and to consider when peers- attitudes about
participants- binge drinking shift from disapproval to approval.

THE RELATION BETWEEN SELF-ESTEEM
AND AGGRESSION
RECEIVING TREATMENT FOR DOMESTIC VIOLENCE
Judith M. DeDeyn, Christopher M Murphy and Steven Pitts
Department of Psychology, University of Maryland Baltimore County.

IN MALE PERPETRATORS

Several theorists have debated the role that an individual's self-esteem plays in the perpetration of
aggression. Baumiester, Bushman and Campbell (2000) posit that inflated, unstable self-esteem is most
effective at predicting aggression. Other theorists have argued that low self-esteem may be the driving factor
in predicting aggression (Sonkin, Martin, & Walker, 1985; Walker, 1979). Both of these views see selfesteem as the predictive factor of aggression. However, it may be that aggression is not influenced by selfesteem so much as self-esteem is influenced by the perpetration of aggression. Leary, Terdal, Tambor and
Downs (1995) suggest that self-esteem may function as a sociometer that monitors an individual's sense of
being included or excluded by other people. The sociometer model posits that individual's behaviors are
motivated by a need to minimize perceived or feared rejection. Within the domestic violence field, rejection
or fear of rejection often plays a critical role in the perpetration of abuse (Dutton, 1?88). In an attempt to
tease apart the directional effects of self-esteem and aggression, the present study examined self-esteem,
physical and psychological abuse ratings among a sample of 125 men in a cognitive-behavioral group
treatment program for domestic abuse, at sessions 2,6,10, and 14. Preliminary analysis revealed that contrary
to the findings of Bushman and Baumeister (1998) self-esteem was negatively correlated with both physical
and verbal abuse. Furthermore, it appears that physical abuse significantly predicted self-esteem and that
self-esteem had no Significant predictive power on future aggression during treatment. The results of the
present study seem to offer support for the sociometer model. It may be that men who have previously
behaved abusively and who are successfully regulating those behaviors experience less self-esteem damaging
retaliations and more self-esteem enhancing interactions from their partners (Murphy, Stasny, & Morrel,
under review). It may also be that the shame associated with abusive behaviors is lifted when an individuals
succeeds in remaining nonviolent. The current study has Important implications for the treatment of abuse
perpetrators. Abuser intervention programs may want to focus more intently on the behavioral aspects of
therapy with the knowledge that self-esteem does not appear to directly influence the perpetration of
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aggression.
Furthermore,
remaining nonviolent.

it appears that self-esteem

in abuse perpetrators

can be directly effected by

Cell Biology
MUSCLE INJURY INDUCED BY AN ECCENTRIC CONTRACTION
LEADS TO
CYTOSKELETAL
CHANGES IN THE MUSCLE FIBERS
Richard M. Loveringl and Patrick G. De Deyne':'
Departments of 'Physical Therapy and "orthopedic Surgery, School of Medicine, University of Maryland,
Baltimore
Muscle injuries account for approximately one-third of all sports-related injuries, and many acute
muscle injuries occur as a result of an eccentric contraction. Some previous studies attribute severity of
eccentric injury to force (of contraction), while others contend that strain (degree of lengthening) 1S the
primary factor. Other factors, such as timing of activation or angular velocity (of the joint motion) may.
also playa role in the degree of injury. We determined the effect of angular velocity and timing of
muscle activation in a model of a controlled eccentric contraction. The foot of 25 adult rats (413 ± 96 g)
was fastened to a plate, which was attached to a stepper motor. The common fibular nerve was dissected
free and the computer controlled model allowed us to stimulate the tibialis anterior muscle with a
supramaximal tetanic pulse at the start (0 ms) or 200 ms before planter flexion of the ankle. The
eccentric contraction was performed through a 900 arc of motion at an angular velocity of 300% or
900%. The data indicate that muscle function (maximal twitch and tetanic tension) was significantly
decreased when the muscle was activated prior to the lengthening, whereas increased angular velocity
had no effect in creating a functional injury. To examine changes in the cytoskeletal architecture of the
muscle fibers after eccentric skeletal muscle injury, we performed confocal microscopy using antibodies
against desmin. Compared to uninjured muscle fibers in which the labeling is strong at the sarcolemma
and present in a reticular pattern inside the muscle fiber, the fibers exposed to an eccentric contraction
showed a labeling pattern that suggests a disruption of the noncontractile cytoskeleton. In cross sections
of these muscle fibers numerous desmin positive structures where seen with a periodicity of 2.5 IJ-m,
which we interpreted as disrupted and unorganized myofibrils. These results suggest muscle injury by a
single eccentric contraction leads to muscle weakness and a disorganized cytoskeleton in the muscle
fibers. The data are consistent with the idea that desmin participates in the inter-myofibril and intramyofiber force transduction mechanism.

TUMOR NECROSIS FACTOR a (TNFa) REGULATES THE PULMONARY MICROVASCULAR
ENDOTHELIAL
PARACELLULAR
PATHWAY: ROLE OF TYROSINE PHOSPHORYLATION
OF ADHERENS JUNCTION PROTEINS
D.J. Angelini, D. Grigoryev and
Goldblum.
Department of Pathology, School of Medicine, University of Maryland, Baltimore.

s.s.

Tumor Necrosis Factor c. (TNFa) induces actin reorganization and increases pulmonary vascular
endothelial paracellular permeability. The endothelial cell (EC) - EC adherensjunction is tethered to F-actin
and its state of assembly is regulated through protein tyrosine phosphorylation. We therefore studied whether
TNFa opens the paracellular pathway through protein tyrosine phosphorylation. Postconfluent human lung
microvascular EC monolayers were exposed to increasing concentrations of human recombinant TNf for
varying exposure times and evaluated with phosphotyrosine immunoblotting and for transendothelial 14C_
albumin flux. An immunoprecipitationJimmunoblotting
strategy was used to screen for substrates for TNfinduced tyrosine phosphorylation.
TNf increased tyrosine phosphorylation of Ee proteins that migrated
with apparent Mr of -260,000-66,000 in a dose- and time-dependent manner. Over this same time period,
TNf increased transendothelial albumin flux. Finally, the TNf-induced increments in albumin flux were
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blocked by prior protein tyrosine kinase inhibition usmg herbimycin A (l.OJlM). Several substrates for TNfinduced tyrosine phosphorylation were identified as the adherens junction proteins VE-cadherin, Ih 't-, and
p120 catenms, focal adhesion kinase, and paxillin. These combined data supports our hypothesis that TNf
regulates the pulmonary microvascular endothelial paracellular pathway, in part, through tyrosine
phosphorylation of adherens j unction proteins.

THE ACHE INTRON CONTAINS ELEMENTS THAT REGULATE THE RESPONSE TO
CHRONIC LOW-FREQUENCY
ELECTRICAL
STIMULATION.
T. R. Vilenskava and W. R. Randal/.
Department of Pharmacology & Experimental Therapeutics, School of Medicine, Umversity of Maryland at
Baltimore.
Electrical stimulation of muscle fibers has been used as a model system for studying how contractile
activity regulates the expression of muscle-specific genes, including those required for synaptic transmission.
This approach has resulted in the identification of a 102 bp promoter of the acetylcholine receptor (AChR)
subunit I) gene that is downregulated by electrical activity. Other synapse-specific genes also may be subject
to regulation by contractile activity, including the serine hydrolase, acetylcholinesterase (AChE). Contractile
activity has been previously shown to increase AChE enzyme activity In cultured myotubes, while blockade
of contraction by tetrodotoxin (TIX) inhibits the increase. Whether this regulation is due to control of AChE
at the level of transcription is unknown. We wish to know whether contractility modulates the rate of AChE
transcript synthesis and what elements of the gene are important in its control. To address this question, we
are using the approach of transiently transfecting plasmids containing potential control elements of the AChE
gene driving a reporter protein in electrically stimulated rat primary muscle cultures. When rat primary
myotubes cultured for 6 days were stimulated with a 0.1 Hz single pulse protocol for 24 hr and harvested 24
hrs later, we observed a 4-fold Increase in AChE enzyme activity compared to ITX-treated non-contracting
myotubes. To determine whether the increase in activity was due to a change in the rate of transcript
synthesis, we transfected the cultures at 24 hrs with expression plasmids in which the AChE basal promoter,
and potential upstream and downstream elements control the expression of a luciferase reporter gene.
Luciferase activity was increased by 2-fold in stimulated cells, compared to non-contracting cells, in cultures
transfected with a construct containing the AChE basal promoter, 800 bp upstream and the first intron,
suggesting that the rate of AChE transcript synthesis was mcreased by the stimulation protocol. To identify
the control elements of the AChE gene that mediate its response to electrical stimulation, we compared the
activation of constructs that contain only the upstream region or only the first intron. We observed that the
activity of the intron-containing constructs was increased by the stimulation protocol, while activity of the
upstream region containing constructs was unchanged.
This suggests that the intron may contain ciselements that respond to electrical stimulation. Future experiments investigating deletions of the intronic
region may identify which cis-elements can mediate the response to electrical stimulation .

.

THE ROLE OF THE UB DOMAIN AND UBA DOMAIN OF UBIQUILIN PROTEIN IN
INTRACELLULAR
TARGETING AND REGULATION OF PRESENILIN PROTEIN
ling Liang Student, Mervyn J Monteiro Advisor
Molecular and Cell Biology Program, School of Medicine, University of Maryland Baltimore
Alzheimer's disease (AD) is a progressive neurodegenerative disorder characterized by impaired memory,
cognition and altered behavior. Autosomal dominant inheritance of mutations in three genes: the p-amyloid
precursor protein (APP) and two homologous genes, presenilin-I and presenilin-2 (PSI and PS2), have been
linked to early-onset familial Alzheimer's disease (FAD). We have identified a novel presenilin interactor,
ubiquilin, which promotes presenilm protein accumulation. Ubiquilin is a 66kDa protein, which contains a
ubiquitin-like domain (VB domain) near its N-tenninus and a ubiquitin-associated domain at its C-tenninus.
The functional importance of these two domains were studied by constructing myc-tagged ubiquilin mutants
that lacked one or both of the domams. The intracellular localization of these mutants, including their
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colocalization properties with preseniIin proteins, were determined by immunofluorescence microscopy.
Full-length ubiquilin is localized in both the nucleus and cytoplasm, whereas the ~UB mutant forms
punctuate structures in cytoplasm, while the ~UBA mutant produced a distinct staining pattern.
Colocalization of ubiquilin with presenilin is not affected by deletion of the VB domain, whereas deletion of
UBA domain partially compromised colocalization of ubiquilin and presenilin proteins. These mutants are
now utilized to determine if they affect presenilin accumulation within cells.

A PROBABILITY PROBLEM IN DNA LIBRARY
Jialu Zhang
Department of Mathematics & Statistics, University of Maryland Baltimore County
Baltimore, MD 21250
One of the starting places for cloning a gene is to construct a DNA library. For a DNA library to be
reliable, it is very Important that the library have a high probability of containing a complete copy of the gene
that we are mterested in. In this talk, I will explain what the DNA library is and show some methods, such as
Clark-Carbon estimation, to estimate this probability.

Social Work
JOB SATISFACTION
AND INTENT TO LEAVE AMONG MARYLAND
WORKERS.
Eunice Y. Park. Kelsey V Simons, and Donna Harrington.
School of Social Work, University of Maryland

LICENSED

SOCIAL

Second year doctoral students from the University of-Maryland School of Social Work completed a crosssectional design to examme job satisfaction among Maryland licensed social workers. Self-administered
surveys were mailed to a random sample of 500 Maryland licensed social workers. Two hundred thirty
surveys were returned for a response rate of 48.6%. According to their responses to questions on mtent to
leave a current job, three groups of social workers were identified: 1) those who intend to stay in their current
job; 2) those who consider leaving their current job; and 3) those who are actively seeking another job. A
discriminant function analysis was completed to examine differences between these groups in relation to age,
time employed in a current position, and three aspects of job satisfaction (e.g. intrinsic, organizational, and
salary and promotion) (Koeske & Kirk, 1994). Preliminary analysis of the data suggests that the three aspects
of job satisfaction can be used to differentiate the three groups of social workers. Those who intend to stay in
their current job were found to be most satisfied with their current job, while those who are actively seeking
another Job are least satisfied. Those who consider leaving their Job had moderate levels of job satisfaction.
Results ofthe final analysis as well as conclusions and recommendations of the study will be discussed.

SAFTY FOR CHILDREN IN KINSHIP CARE THROUGH
PROTOCOL IN RESEARCH INTERVIEWS
Elizabeth Hisle-Gorman and Subadra Panchanadeswaran
School of Social Work, University of MaryJand at Baltimore

THE USE OF A SCREENING

Kinship care is a rapidly expanding form of foster care, where extended family members care for foster
children removed from their immediate parents. Initiated in 1998, the Guardianship Assisted Project (GAP)
is a five-year Title IV-E demonstration project that offers a $300 subsidy to relative caregivers to promote
permanency through guardianship for themselves and the children in their care. This project's primary aim is
to test the subsidy's impact on children, caregivers and the child welfare system. Nearly 97% of the study
population is comprised of kinship families from Baltimore City. 51 youth and 44 caregivers (approximately
Y2 of the expected sample) have completed computerized interviews. Completed to date, all the youth and
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95% of the caregivers are African Amencan.
Research involvement with the youth in this project
necessitated that the Baltimore CPS, the Social Service Administration and the University of Maryland
School of Social Work collaborate to develop standards for reporting youth at risk. Specific questions from
the youth interview protocol were chosen as flags for identification of possible abuse and mental health
problems, which would trigger a report or referral. The nsk assessment protocol flagged 5(9.8%) youth as
possibly physically abused, one of which reported physical harm from the abuse and was reported to CPS.
Six (12%) of youth reported feeling sad or depressed 'all of the time', another 6 (12%) felt that they did not
want to go on living and four male youth (8%) had attempted to harm themselves. In addition, the condition
of the home during the interview visit triggered another report to CPS. Collaborative development of the risk
protocol and surrounding ethical issues as well as incident specifics that prompted reports and follow-up
procedures will be presented.

A PROFILE OF KINSHIP CARE-GIVERS, THEIR SUPPORT SYSTEMS AND RELIGIOSITY
Subadra Panchanadeswaran. Vir/etta Bryant, Karen Novak
School of Social Work, University of Maryland, Baltimore.
Increasingly, kinship care has been recognized as one of the most common forms of placement for children
requiring out-of-home placement. Relative care is a rapidly expanding form of placement for children. The
Subsidized Guardianship Demonstration projects were initiated through a Title IV-E waiver in Illinois,
California, Montana, Delaware and Maryland. In 1998, Maryland initiated the five-year Guardianship
Assisted Project (GAP) to determine the effects of a cash subsidy of $300/month on children in care, their
families, and the child welfare system. A true experimental design was used to assign both caregivers and
children and children to the experimental (subsidy) and control (non-subsidy) groups. Data collection was
done through computerized, personal interviews either at the caregivers' homes, Baltimore City Department
of Social Services or at the School of Social Work. Of the 52 caregiver interviews completed so far, 98% are
African American females. Over a half (52%) were 51-60 years old. A majority of the respondents (67%)
were grandmothers of the children in their care. Only a quarter of them (24.5%) were married, a majority of
the care-givers (75.5%) were either single, separated, widowed or divorced. Nearly twenty three percent
(22.9%) were high school graduates and 54% were employed either on a full-time or a part-time basis. A
majority of the caregivers (68%) reported an annual income of less than $20,000. Measures on support
revealed that 42.3% of the caregivers received help from other family members and friends to care for the
children in their care. Further, nearly 80% of the caregivers had more than one close friend in their
neighborhood and 32.6% were "very likely" to receive help from their neighbors. A majority of the
caregivers (93.7%) were affiliated with a faith community or religious denomination. Sixty four percent felt
"very close" to God most of the time and 34% attended religious services regularly. Further discussions on
caregivers' experiences with their support systems will be presented.

DOES SUPERVISION PREDICT JOB SATISFACTION
WORKERS?
Danny Cole. Clara Daining, and Elizabeth Raimo-Tendo.
School of Social Work, University of Maryland.

OF MARYLAND LICENSED

SOCIAL

Doctoral students from the University of Maryland School of Social Work used a cross-sectional design to
examme Job satisfaction among Maryland licensed social workers. Self-administered surveys were mailed to
a random sample of 500 Maryland licensed social workers. Two hundred and thirty surveys were returned
for a response rate of 48.6%. Based on a literature review and existing measures, a six-item supervision
scale was developed. A principal components analysis indicated the six items were a unitary scale. The
scale has high internal consistency (alpha = .878). The supervision scale was predictive of Job satisfaction in
a multiple regression analysis.
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Pharmaceutical

Sciences B

EXPLORING THE STRUCTURE-ACTIVITY
OF JV A-901 (VENORPHlN).

RELATIONSHIPS

OF PEPTIDES; THE EXAMPLE

Christy A. Sasiela', Marco A. Bennett", Thomas F. Murray· and Jane V. Aldrich", from "Department of
Pharmaceutical Sciences, University of Maryland, School of Pharmacy, Baltimore, MD 21201; 'Department
of Physiology and Pharmacology, University of Georgia, College of Veterinary Medicine, Athens, GA
30602.
When working with biologically active peptides, modifications of a parent (lead) peptide to increase
binding affinity, efficacy and metabolic stability is a common goal. Several methods exist to determine the
contribution of each amino acid to the overall activity of the lead peptide. We previously reported a novel
kappa opioid receptor antagonist JVA-901, now named venorphin, which was designed as a chimeric
construct of a cobra venom tetrapeptide and [D-Ala8]dynorphin A(1-11)NH2[1]. The N-tenninal region of
this new peptide exhibits structure-activity relationships (SAR) distinctly different from the "message"
sequence of [D-Ala8]dynorphin A(1-11)NH2. These differences led us to continue our exploration of the
SAR of this peptide through the C-tenninal region, residues 6-11 by synthesizing several series of peptides,
including an alanine scan, truncated analogues and peptides containing amino acid substitutions within the Cterminal region of venorphin, using standard solid phase peptide synthesis techniques.
Following
purification, these peptides were subjected to pharmacological evaluation. These C-tenninally modified
peptides also demonstrated SAR distinctly different from that of dynorphin A. The alanine scan indicated
that Arg9 is the most important residue for binding to and selectivity for kappa opioid receptors, which is in
contrast to the minimal influence of this residue on the binding and selectivity of dynorphin A for these
receptors. This finding was confinned by the truncation study, in which venorphin (1·8) showed a 13- and 7fold decrease in binding affinity for kappa receptors compared to venorphin and venorphin (1-9),
respectively. Substitutions at position 8 also had a significant effect on affinity and selectivity for kappa
receptors. The .distmct differences in SAR for these peptides compared to dynorphin A suggest that the two
peptides have different binding modes for kappa opioid receptors. [1] Wan, Q., Murray, T., Aldrich, J. J.
Med. Chern, 42, 3011·3013 (1999). This work was supported by NIDA grant DA05195 and by an American
Foundation for Pharmaceutical Education Predoctoral Fellowship.

FORMULATION OF BOTANICAL DIETARY SUPPLEMENTS I. PHYSICAL AND CHEMICAL
CHARACTERIZATION
OF HYPERICUM PERFORATUMEXTRACTS
S. H. Kopelman I, A. Nguyenpho', L. L. Augsburger',
1. Department of Ph ann ace utica I Sciences, School ofPhannacy, University of Maryland.
2. Product Quality Research, Food and Drug Administration.
Purpose: Preliminary to a larger study of the impact of formulation and processing on the product quality
and performance of this complex botanical, the purpose of this study is to determine the chemical and
physical characteristics of Hypericum perforatum (St. Johns Wort [SJW]) extracts Methods:
Previously
published analytical methods were modified to obtain suitable analysis (separation, identification, and
quantification) of several phytochemicals (chlorogenic acid, rutin, hyperoside, isoquercitrin, quercitrin,
quercetin, pseudohypericin,
hypericin, and hyperforin; 1-9 respectively) in Hypericum perforatum.
Procedures adapted from Brolis et al. and INA Methods 104 and 107 were found suitable for the
identification and quantification of components 1-6 in both neat and formulated SJW. Results indicate that
the method may be extended to the identification and quantification of components 7 - 9 through the use of
hypericin as an external standard with limitations. On-going stability of the extract was determined under
various storage conditions. Physical characterization studies were performed to detennine particle size,
flowability, and relative visco-elastic nature of the extracts. Results:
Phytochemicals of interest were
separated, identified and quantitated. Stability to date, as well as physical properties, were detennined in
parallel with the extract analytical work. Conclusions:
This paper describes the adaptation of analytical
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methods and physical characterization ofa complex botanical substance, SJW. This analytical development
and physical characterization are essential to a larger ongoing effort using SJW as a model botanical.

WATER SOLUBLE POLYMERS FOR ANTILEISHMANIAL
DRUG DELIVERY
A. Nanl.2.5, D. Nanayakkam', L. A. Walke?, D. Wang3, P. Kopeckova', J. Kopecek', V. Yardley', S L. Croft',
and H. GhandeharzS.
'Department ofPhannaceutics, The University of Mississippi, University, MS 38677; "Nanonat Center for
Natural Products Research, Thad Cochran Research Center, University of Mississippi, University, MS
38677; -Department of Pharmaceutics and Pharmaceutical Chemistry/CCCD, University of Utah, Salt Lake
City, UT 84112; "Department of Infectious and Tropical Diseases, London School of Hygiene and Tropical
Medicine, London, WC1E 7HT, UK; 'Department of Ph ann ace utica 1 Sciences, University of Maryland
School of'Pharrnacy, Baltimore, MD 21201 (https:llrxsecure.umaryland.eduiresearchighandehariD.
Visceral leishmaniasis (kala-azar) (VL) is a globally widespread pathogenic disease, which results from
multiplication of the protozoan parasite Leishmania donovani within the lysosomal compartment of the
macrophages of the reticuloendothelial system. One challenge to the successful chemotherapy of VL is the
dose-limiting toxicity of antileishmanial agents. We propose a novel approach to increase efficacy and
reduce toxicity by conjugating antileishmanial agents to water-soluble N-(2~hydroxypropyl)methacrylamide
(HPMA)
copolymers
VIa lysosomally
degradable
side chains
namely
the tetrapeptide
glycylphenylalanylleucylglycine
(GFLG). The current study involves synthesis, characterization and in vivo
evaluation of a series of HPMA copolymer-8-[(4-amino·l-methylbutyl)amino]-5-[3,4-dichlorophenoxy]-6methoxy-4-methylquinoline
(NPCl161) conjugates. The HPMA copolymer-model antileishmanial drug
conjugates were synthesized and charactenzed according to methods described in the literature. For
comparison poly(ethylene glycol) (PEG)-drug conjugates were synthesized containing a nondegradable
dipeptide spacer glycylglycme (GG). Additionally poly (lactide-cc-glycolide) (PLGA 50:50) microsphere
formulations of the drug were prepared by a single emulsion formulation technique. All polymeric
conjugates and microsphere formulations were evaluated in vivo in BALB/c mice inoculated with L.
donovani arnastigotes. Percent inhibition of parasites was calculated by comparing parasite load in the liver
of untreated and treated animals. The incorporation of lysosomally degradable (GFLG) bond in HPMA
copolymer-drug conjugate resulted in greater than 99% inhibition, comparable to an equivalent dose of free
drug alone. PEG-drug conjugates showed limited inhibition, however the inhibition was not as high possibly
due to the presence of nondegradable (GG) spacer. Lower molecular weight PLGA microspheres showed
higher inhibition than higher molecular weight microspheres possibly due to a faster release of the drug from
lower molecular weight PLGA. HPMA conjugates containing the biodegradable sequence were in general
more effective than PEG conjugates and microspheres, suggesting that intracellular release of the drug inside
the macrophages is essential for effective drug action. Work is currently under way to further evaluate the in
vitro and in vivo antileishmanial efficacy of the conjugates and to study the effect of targeting to the liver
macrophages using sugar moieties.

SYNTHESIS AND CHARACTERIZATION
OF pH- AND TEMPERATURESENSITIVE SILKELASTINLIKE BLOCK COPOLYMERS
FOR CONTROLLED DRUG DELIVERY
A. Nagarsekar/, J. Crissman', M. Crissman', F. Ferrari', J. Cappello', and H. Ghandeharil
1 Department of Ph ann ace utica ISciences, University of Maryland, 20 North Pine Street, Baltimore, MD
21201 (https:l/rxsecure.umaryland.edu/researchlghandehar![).
2 Protein Polymer Technologies,
lnc., 10655 Sorrento Valley Road, San Diego, CA 92121.
The pattern of stimuli-sensitivity exhibited by a polymer depends on various factors such as its molecular
weight, molecular weight distribution, monomer sequence and composition, charge distribution, and
stereoregularny. Genetic engineering methodology allows for a high degree of control over the polymeric
structure, and therefore, its fate and function in controlled drug delivery systems. Silk-elastinlike polymers
(SELPs), a family of closely related protein polymers composed oftandemly repeated sequential amino acid
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blocks of silk (Gly-Ala-Gly-Ala-Gly-Ser) and elastin (Gly-Val-Gly-Val-Pro), are a well-characterized family
of polymers produced by recombinant DNA techniques. Systematic studies with protein-based polymers
containing elastin blocks have shown that by control over the amino acid sequence and composition, it is
possible to precisely control the sensitivity of the polymer to external stimuli such as pH and temperature.
The present work describes the characterization of a pH and temperature sensitive SELP, produced by
recombinant means, containing glutamic acid residues at precisely defined locations, as indicated by the
formula:
[(GVGVP)4 GXGVP (GVGVP)3 (GAGAGS)]n where X is Glu (E). In brief, monomer gene
segments were synthesized using automated oligonucleotide synthesis and peR, and these were self-ligated
and cloned into a vector for expression. The polymer samples were dissolved in buffers with pH values
ranging from 3.0 to 9.0, at ionic strengths [adjusted with NaCI] of 0.0 to 5.0 and a concentration of 1.0
mg/ml. The absorbances of the resulting polymer solutions were evaluated at 300 nm from 20DC to IOODC.
The absorbance profiles of the samples were also studied at various concentratio~s and ionic strengths in pH
7.4 buffer from 20 C to lOO°e. In conclusion, a well-defined silk-elastmlike block copolymer containing
glutamic acid residues was synthesized using genetic engineering techniques. The polymer was characterized
by its sensitivity to external stimuli such as pH and temperature. Ongoing research focuses on synthesis and
characterization of analogous polymers with lysine, valine and isoleucine as the guest (X) residues. Stimulisensitive SELPs show potential for biomedical applications including controlled release technologies.
D

DOPAMINE-SEROTONIN
COSIGNALING AS A MODEL OF ANTIDEPRESSANT
DRUG
ACTION
Kimberly Tyeryar and Ashiwel Undie
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland at Baltimore
Antidepressants are generally thought to act by increasing the synaptic concentration of serotonin (5~HT)
and/or dopamine (DA) in discrete regions of the brain. However, it is still not known how the subsequent
receptor actions of these neurotransmitters contribute to an antidepressant effect. Based on the. observation
that both 5-HT and DA can couple to the activation of phospholipase C (PLC)-dependent signaling pathways
in the brain, the present study aimed to determine if the mechanism of antidepressant agents involves
modulation of a common Pl.Ccregulated pathway.
In the study, we measured the effects of several
antidepressants and of agonists acting at serotonergic and dopaminergic receptors on the accumulation of the
phosphoinositide-derived
second messengers diacylglycerol (measured as eH]CDP-diacylglycerol,
CDPDG), and eH]inositol phosphates (IP). Serotonin and the dopamine Df-like agonist SKF38393 significantly
increased the accumulation of [3H]IP in striatal, hippocampal, and frontal cortical tissues of the rat brain,
while SKF38393 additionally increased the accumulation of CH]CDP-DG. The antidepressant agents
bupropion, fluoxetine, imipramine, nomifensine, nortriptyline, and protriptyline increased the level of
eH]CDP-DG in frontal cortical tissues. Pretreatment with SKF38393 followed by addition of 5-HT resulted
in an increased accumulation of CH]IP beyond the effects of SKF38393 alone, suggesting an additive or
synergistic interaction between the dopammergic and serotonergic systems. The similar effects of known
antidepressants and of 5-HT and DA agonists on PLC suggest that this pathway may playa role in
depression. Moreover, the interaction between SKF38393 and 5-HT implies that DA and 5·HT may JOintly
function to regulate mood, and possibly the therapeutic effects of antidepressant medications.
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Pharmaceutical Sciences C
IN VITRO EVIDENCE OF INDUCTION OF CYTOCHROME
P450IA2 BY ST. JOHNS
EXTRACT, AN HERBAL ANTIDEPRESSANT,
IN LS180 CELL LINE.
Chelan Karyekar, Natalie Eddington, Thomas Dowling.
Department of Ph ann ace utica 1 sciences, School of Pharmacy, University of Maryland, Baltimore.

WORT

AIM: Case reports of phannacokinetic interactions between St. Johns Wort (SJW) and a variety of
therapeutic agents including theophylline, which is metabolized by cytochrome P450 tAl (CVPIA2), have
been reported. The aim of this work was to investigate the effect of SJW extract on CYPIA2 expression in
LS 180 cell line. METHOD: LS 180 cell line is an in vitro model for assessing expression and activity of
various cytochrome P450 (CVPs) that are responsible for majority of Phase I metabolism. This cell line was
treated with increasing concentrations (0.1, I and 10 ~ normalized to hyperforin content of extract) of
SJW. Drug free medium and medium containing 20 ~ of l3-naphthaflavone (BNF), a known inducer of
CYPIA2, were used as negative and positive controls respectively. Cell homogenates were obtained at 24
hours after incubation with SJW. In addition, to assess time dependent expression ofCYPlA2, cells were
treated with 10 ~ SJW medium for 24 hours followed by 24 hours without SJW. Cell homogenates were
obtained between 2 and 48 hours for time dependent expression. Protein content was measured by
immunoblotting with monoclonal CYPIA2 antibodies. Experiments are being conducted to assess changes in
CYPIA2 activity by measuring caffeine (lmM) metabolism, an in vitro CYPIA2 probe. Caffeine and
metabolite concentrations in culture medium will be measured by HPLC. RESULTS: SJW treatment resulted
in a concentration and time dependent induction in CYPIA2 content. CYPIA2 expression was induced 27%
in 1 f.lM and 90% in 10 ~ treated cells as compared with untreated cells. Induction was maximal 12 hours
after treatment and returned to normal after 8 hours of removal of SJW. CONCLUSIONS: We have shown
that St. Johns Wort induces CYPIA2 expression in LS180 cell system at concentrations greater than I f.lM.
This study indicates that reduction in plasma concentrations of drugs such as theophylline could be due to
increased metabolism via the CYPtA2 pathway. A return to baseline expression after 8 hours of removal of
the SJW suggests that the interactions could be avoided with adequate spacing of SJW and the interacting
drugs. A model is being developed to predict and explain the involvement of CYPs in drugfbotanical
mteractions in vivo, using in vitro techniques.

ENHANCED PERMEABILITY
OF MOLECULAR WEIGHT MARKERS AND POORLY
BIOAVAILABLE
COMPOUNDS ACROSS CACO-2 CELL MONOLAYERS USING THE
ABSORPTION ENHANCER, ZONULA OCCLUDENS TOXIN.
Sangeeta Raje, Donna S. Cox, Huanling Gao, and Natalie D. Eddington. PharmacokineticsBiopharmaceutics Laboratory, Department of Ph ann ace utica 1 Sciences, University of Maryland, Baltimore,
MD.
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Introduction:
Zonulen Occludens Toxin (20t), a 45 kDa protein secreted by vibrio cholerae, has been
shown to be capable of reversibly opening the tight junctions between intestinal epithelial cells. Previous
studies have shown that 20t significantly increased the transport of mannitol across Caco-2 mono layers.
Objectives: The objectives of this study were: (1) to determine the stability of Zot over a 1O-day period, (2)
to determine an effective incubation time with Zot and (3) to evaluate the intestinal permeability of a series
of therapeutically pertinent compounds in the absence and presence of 20t. Compounds were selected based
on their molecular weight (PEG 4000, FITC 4000), poor bioavailability (acyclovir, ~F = 40%) or affinity for
P-glycoprotein (cyclosponn A). Methods: Transport of mannitol was assessed over a period of 10 days to
determine the stability of 20t. To determine incubation time, Caco-2 cells were incubated with 20t for 5,
15,30,45, and 60 mmutes after which mannitol transport was assessed. The flux of PEG 4000, FITC 4000,
acyclovir and cyclosponn A was evaluated over two hours after incubation with varying concentrations of
20t (0, 1000,2000 and 4000 ng/ml). Results and Discussion: 20t was stable for at least 10 days with %
change of 0.05 to 0.06% and 0.13 to 0.17% in mannitol flux at I and 2 hours, respectively. An incubation
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time of 30 minutes was found to provide the most significant (p <0.05) increase m mannitol flux. Significant
increases (p< 0.05) m apparent permeability coefficients (Papp)with Zot were observed for acyclovir at 1,000
ng/ml (1.9 x Iocm/secj 2000 ng/ml (2.34 x l O") and 4000 ng/ml (3.33 xlO-7) vs. baseline (1.51 x lO-7). Zot
significantly increased the flux of cyclosporin at each concentration with a range of Pappvalues of (5.8417.4 x lO-8cm/sec) vs. baseline of 2.41 x 10·8cm/sec. PEG 4000 and FITC 4000 both displayed significant
increases in flux at the highest concentration of Zot. These results indicate that Zot is able to enhance the
transport of a wide variety of compounds and co-administration with Zot may be a useful drug delivery
strategy to increase the intestinal permeability and hence bioavailability of agents administered orally
(Research supported by the Army).

POTENTIAL OF POLY AMIDOAMINE
(PAMAM) DENDRIMERS AS ORAL DRUG DELIVERY
SYSTEMS.
•
1
M. El-Saved', M Ginskt', C. Rhodes}, and H. Ghandehari •
'Department ofPhannaceutical
Sciences, School ofPhannacy, University of Maryland, Baltimore, Maryland
21201. 2Guilford Pharmaceuticals Inc., 6614 Beckley Street, Baltimore, MD 21224.
Purpose: The oral route is considered the most convenient route of drug administration. However, the
limited oral bioavailability of polymeric drug delivery systems remains a challenge. Poly amidoamine
(PAMAM) dendrimers, characterized by a unique, compact, tree-like branching architecture, have been used
as macromolecular drug carriers. Much remains to be investigated about their transport across biological
barriers, specifically the intestinal epithelium. The objective of this work was to investigate the mfluence of a
controlled incremental increase in size, molecular weight and number of primary amine surface groups of a
series of PAMAM dendrimers (GO-G3) on their own permeability and the permeability of marker
compounds across Caco-Z cell monolayers. Methods: A series of PAMAM dendrimers (GO-G3) were
fluorescently labeled with fluorescene isothiocyanate (FITC) and fractionated using size exclusion
chromatography. Caco-2 cell monolayers were used as an in vitro model for the human small intestinal
epithelium. Caco-z permeability of PAM AM dendrimers (GO-G3) was studied in the apical to basolateral (AB) and basolateral to apical (B-A) directions at two donor concentrations, 1 mM and 10 mM. The
permeability of mannitol, a paracellular marker compound, was also investigated in the presence ofPAMAM
dendrimers at donor concentrations of 0.1 mM, 1 mM, and lO mM. Results: The A-B Caco-2 permeability
of PAMAM dendrimers (GO-G2) was substantial and increased with the increase in PAMAM generation
number and concentration. G3 exhibited a lower permeability when compared to other dendrimers due to its
relatively larger size and molecular weight. Caco-2 permeability of "Omannitol, in the presence of
PAMAM dendrimers, increased as a function of both PAMAM dendrimers' concentration and generation in
both AB and BA directions. Conclusions: Results suggest that despite their large size and molecular weight,
PAMAM dendrimers can permeate across Caco-2 cell monolayers as well as enhance the transport of small
hydrophilic probes via the paracellular route. It appears that PAMAM dendrimers represent potential carriers
for oral drug delivery. Further investigations of the mechanisms involved in the transepithelial transport of
PAMAM dendrimers are underway.

METHOD CONSIDERATIONS
FOR CACO-2 PERMEABILITY
ASSESSMENT IN THE
BIOPHARMACEUTICS
CLASSIFICATION
SYSTEM (BCS)
Sanna Tolle and James E. Polli
Department of Pharmaceutical Sciences, School of Pharmacy, University of Maryland, Baltimore
Objective: To devise a method that may allow for confidence III the permeability determination, and to
suggest an ongoing system suitability test for the high/low permeability classification according to the
Biophannaceutics Classification System (BCS). Methods: Permeability was calculated using different data
analysis methods based on the traditional flux equation: dM R jdt = p. A· CD' where dMR is the drug amount
accumulated in the receiver during time interval dt, P is the apparent drug permeability coefficient, A is the
area of the Caco-2 monolayer, and CD is the drug's donor concentration.
To classify model drug
74

theophylline according to the BCS as highly or lowly permeable, the following method was devised:
theophylline permeability P, was compared to the permeability of metoprolol Pmer, using the permeability
ratio P, Pmel and It'S lower 90% confidence limit. As an ongoing system suitability test, we suggest that the

I
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permeability ratio Pm",,,, Pmel of the high and low permeability reference markers, metoprolol and mannitol,
and the ratio's lower 90% confidence limit be used. Results: Donor concentration adjustment for mass lost to
the receiver influences the absolute permeability coefficient calculated, although the outcome of theophylline
classification as high permeability drug in the BCS was not changed.
Using the permeability ratios
suggested here for classification attenuate variability caused by different possible calculation methods, and
appear suitable for BCS classification. Using the reference markers metoprolol and mannitol for a system
suitability test IS feasible, demonstrated using a theoretical model. This ratio Pm""" Pmel should be at least 5
to ensure system suitability for BCS classification across Caco-2 monolayers. Conclusions:
Using the
permeability ratios for BCS classification of compounds, as is already standard in bioavailability
determination, 1S suitable and may facilitate comparison between labs.

I

CHANGES IN EXCITATORY AMINO ACID (EAA) TRANSMISSION WITHIN BRAIN STEM
PAIN MODULATORY CIRCUITRY AFTER PERSISTENT INFLAMMATION.
Guan Y. Student. Dubner R. Advisor, and Ren K. Advisor
Department of Oral and Craniofacial Biological Sciences and Program in Neuroscience, Dental School,
University of Maryland at Baltimore. MD 21201, USA.
Descending pathways from brain stem rostral ventromedial medulla (RVM) modulate spinal nociceptive
transmission including both inhibition and facilitation. Our previous studies suggest that there is an initial
decrease and a subsequent increase in the net descending inhibition originating from the RVM after
persistent hindpaw inflammation. However, the neurochemical mechanisms underlying this phenomenon are
unclear. EAAs have previously been shown to be involved in mediating descending modulation. To
determine their role in the temporal changes in descending modulation after persistent tissue injury, we
examined the effects of microinjection of EAA receptor agonists into the RVM on persistent inflammatory
hyperalgesia. Inflammation was induced by intraplantar injection of complete Freund's adjuvant (CFA, 0.2
ml,Ll, oillsalme) and behavioral nociceptive responses (paw withdraw and tail flick) were tested. NMDA
produced effects that were dependent upon the post-inflammatory time period. NMDA produced inhibition
of the hind paw hyperalgesia in a dose-dependent fashion at 24 h post-inflammation. In contrast, at 3 h,
NMDA only produced inhibition at the highest dose (1000 pmol) and there was facilitation at a lower (10
pmol) dose. The facilitatory and inhibitory effects at 3 h and 24 h, respectively, were blocked by the
administration of the NMDA receptor antagonist, AP5 (P < 0.05).
AMPA produced inhibition that was
much greater at 24h, when compared to that at 3h after inflammation (P<0.05). AMP A-produced dosedependent antinociception was blocked by the AMPAikainate receptor antagonist, NBQX (P < 0.05). We
further quantitatively analyzed-protein levels of the AMPA receptor GluR-l subunit in the RVM at 2h-14
days post-inflammation. Western blot indicated a significant time-dependent upregulaiion of GluR-1 protein
levels in the RYM after inflammation (P<O.Ol). Inununocytochemistry further demonstrated a dramatic
Increase ofGluR- I immunoreactivity localized to the RYM at 24 h post-inflammation. These results suggest
that EAA neurotransrmsston and EAA receptor gene expression in the RVM pain modulating circuitry are
enhanced after inflammation. The enhanced EAA transmission may mediate time-dependent changes in net
descending modulation following persistent inflammatory hyperalgesia.
Supported by DA 10275
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Cancer Research B
DEVELOPING
MONOCLONAL
ANTIBODIES
AGAINST
THE
hTERT
TELOMERASE
SUBUNIT: A POTENTIAL REAGENT FOR MONITORING
CANCER
Jennifer L. Hess. I Katherine A. Kenny/ Jessica H. Walker.' Louis J. DeTolia2, and W Edward Highsmith,
Jr.2•
lGraduate Program in Human Genetics, 'Department of Pathology, and "Department of Veterinary
Resources, School of Medicine, University of Maryland, Baltimore.
Telomerase is a ribonucleoprotein that adds TTAGGG DNA repeats onto chromosomal telomeres. The
addition of these repeats protects the coding, expressed chromosomal regions from degradation. The process
of telomere degradation acts as a cellular clock; shorter telomeres generally correlate with shorter cellular life
spans. The active telomerase enzyme is composed of human telomerase reverse transcriptase (hTERT), a
subunit having reverse transcriptase catalytic activity, and human telomerase RNA (hTR), the RNA
component that acts as the template for the addition ofTTAGGG repeats. Telomerase is not expressed, and
is therefore not active in normal somatic tissues, but is expressed and active in 80-90% of cancers. hTERT
expression is the rate-limiting step In telomerase's becoming active; therefore, hTERT expression IS an
attractive potential cancer marker. Toward this end, we sought to make monoclonal antibodies that would
specifically bind to hTERT and that would therefore, eventually, allow for the detection of hTERT In the
plasma of cancer patients by enzyme-linked immunosorbent assay (ELISA). We injected BALB/c nuce with
five different peptides corresponding to different hydrophilic sequences within hTERT. Approximately six
months later, mouse antibody production was tested by ELISA. The two mice that were mounting the most
pronounced immune response to their respective injected peptides were sacrificed, and their antibodyproducing spleen B-cells were fused with SP2/0 mouse myeloma cells in order to produce immortal,
antibody-producing hybridomas. After four rounds of screening by ELISA and clonal expansion by dilution,
five clones, D14E9, D12AlO, D13ClO, Dl3C7, and D27Ell, which secrete monoclonal antibodies that are
reactive against their respective hTERT peptides, have been developed.
In this poster, we also present
preliminary data which show that these monoclonal antibodies are not only reactive to their antigenic
peptides, but that they are also reactive to the entire hTERT protein subunit.

ROLE OF PC-CELL DERIVED GROWTH FACTOR IN ESTROGEN RESPONSIVENESS
DRUG RESISTANCE IN HUMAN BREAST CANCERS
Wisit Tangkeangsirisin, and Gineue Serrero.
Department of Pharmaceutical Sciences, School ofPhannacy, University of Maryland, Baltimore.
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PC-cell derived growth factor (PCDGF) is a novel autocrine growth factor for many cancers, including
multiple myeloma and breast cancers. Overexperssion
of PCDGF is positively correlated to the
disappearance of estrogen receptor expression and tumorigenicity in breast cancer cell lines. Conversion of
estrogen-dependent growth to estrogen independent growth is associated with a poorer prognosis and more
aggressive tumor. In order to study the role of PCDGF in estrogen responsiveness and investigate the
interrelationship between PCDGF expression and estrogen action in human breast cancer, we have developed
a model system by overexpressing PCDGF in MCF-7 cells (04) and growing this subcellline in estrogen
depleted medium (04Em). Growth properties or- these various cells were compared in the cellular and
molecular levels. These various subcell lines displayed differences in estrogen responsiveness in estrogen
induction in both progesterone mRNA expression and pGL-ERE-Iuciferase activity, growth properties in
estrogen depleted medium and sensitivity to antiestrogen and chemotherapeutic agents. In particular, 04
failed to down regulate bc1-2 mRNA when exposed with doxorubicm using RT-PCR technology. Our results
indicate that PCDGF plays a role in alteration of estrogen responsiveness and chemotherapeutic sensitivity in
human breast cancer. Further study will focus on the effect of PCDGF in apoptosis and signal transduction
pathway, which may cross-talk to estrogen receptor signaling pathway.
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CONDITIONAL
OVER-EXPRESSION
OF ESTROGEN RECEPTOR
ALPHA IN TRANSGENIC
MICE.
Maddalena T Tilli, 12 Kathleen S. Hruska." Jodi A. Flaws.' Joseph D. Fondell." Judy A. Hewitt,6 Robert D.
KOOS,4 and Priscilla A. Furth.2,4,5
'Graduate Program in Human Genetics, "Departrnent of Medicine, "Department of Epidemiology and
Preventive Medicine, "Department of Physiology, and 'Institute of Human Virology, School of Medicine,
University of Maryland, Baltimore. ~IAID, National Institutes of Health.
Transgenic and knockout animals allow for the investigation of the consequences of expressing or
disrupting genes that may play important roles in certain diseases. Conditional transgenics have provided an
in vivo method of controlling the spatial and temporal regulation of gene expression. This has proven useful
since the role a gene product plays in either normal physiology or disease can reflect the stage of
development at which the transgene was first activated. In order to explore the various roles estrogen
receptor alpha (ERa) may play in reproduction and in cancer, a mouse model system with conditional
regulation of ERa was established. Transgenic mice generated previously expressed a construct with the
tetracycline transactivator (tT A) under the control of the mouse mammary tumor virus-long terminal repeat
(MMTY.LTR) promoter (MMTV-tTA mice) and were used in combination with new tetracycline operator
(tet-op)-ERa transgenic mice. The MMTY-LTR promoter targets expression of tTA to epithelial cells of
secretory organs and skin, thereby conferring tissue specificity. The tTA confers temporal control of ERa
gene expression by binding to the upstream tet-op sequences in the absence of antibiotics such as tetracycline
or doxycycline, a tetracycline analogue. Administration of either antibiotic prevents binding oftTA to tet-op
sequences, thereby repressing transgene-specific ERa expression. Three lines of double transgenic mice
were generated. These MMTV -t'I'A'tet-op-Ekc. double transgenic animals were screened for both constructs
by genotyping with PCR primers that specifically amplify each of the MMTV-tTA and tet-op-Bku
constructs. The current study focused on characterization of tissue expression of ERa in this conditional
transgenic model. The double transgenic mice were taken off doxycycline to allow for expression of ERa
and tissue samples were collected after various time periods off the antibiotic. Qualitative expression of
ERa was detected by RT·PCR and non-radioactive Southern blot analysis. Preliminary evidence suggests
that both male and female reproductive tissues have been targeted, mcluding the mammary gland. This
model will be useful in illuminating the role of ERa in reproduction and cancer development and
progression.

BIOCHEMICAL
AND MOLECULAR ANALYSIS OF THAPSIGARGIN
RESISTANT HUMAN
PROSTATE CANCER CELL LINE PC3/TG2
Dong 1. Lee. Myounghee Yu, John P. O'neill, Michael G. Klein, and Arif Hussain
Department of Biochemistry and Molecular Biology and Greenebaum Cancer Center, University of
Maryland, Baltimore, MD 21201
Intracellular calcium (Ca2+) controls a variety of cellular processes such as muscle contraction/relaxation,
cell proliferation and differentiation, neurotransmission and fertilization. Intracellular Ca2+ physiology is
regulated by multiple and complex mechanisms, including the Ca2+ pump protein termed sarco/endoplasmic
reticulum Ca21 ATPase (SERCA). Thapsigargin (TG) IS a highly potent inhibitor of SERCA, which is
responsible for the re-uptake of cytosohc Ca2+ back into the ER. Although TG can inhibit cell proliferation
and cause cell death, we have step-wise developed prostate cancer cell lines that are highly resistant to TG.
Compared to wild type (wt) PC3 cells, PC3/TG cells show 1400-fold resistance to TG. Northern and
Western blots show that SERCA IS highly expressed in PC3/TG cells (50- fold higher compared to wt cells).
However, in contrast to our previous observations with TGcresistant hamster cells, p-glycoprotein(PGP) is
not overexpressed m the TG-resistant prostate cancer cells. Since a stoichiometric relationship exists between
SERCA and TG with respect to SERCA-TG interactions, a 50-fold increase In the level ofSERCA protein is
unlikely to account for the 1400-fold resistance to TG in the PC3/TG cells. Furthermore, sequencing of
SERCA derived from PC3/TG cells shows no mutations within this protein as a consequence of the TG

77

selection process that could potentially contribute to the TG resistant phenotype. Taken together, these data
suggest that resistance mechanisms other than overexpression of the target protein (i.e. SERCA) are also
operative in the PC3/TG cells. Western analysis demonstrates that the levels of Bcl-2 and Bclxi. are similar
between wild-type and TG-resistant PC3 cells, suggesting that these anti-apoptotic proteins playa mimmal
role in mediating TG resistance in PC3ITG cells. Measurements of intracellular free Ca2~ demonstrate that in
TG-resistant cells, the resting cytosolic Ca2+ is 3 to 4-fold higher than in wt cells, while Ca2' pool size in the
former is relatively smaller compared to the wt cells. At present, the molecular basis for this observation is
not clear, although several factors may contribute to the overall Ca2+ store content of a cell, including
H
SERCA function, Ca release channels like IP3R and ER Ca2+ binding proteins. With respect to CaL'
binding proteins, calreticulin(CRT) levels are SImilar between PC3 and PC3ITG cells. Interestingly, the Gprotein-receptor coupled agonists EGFIHRG, bradykinin, and bombesin show different transient Ca2+ signals
between wt and TG-resistant cells. These agonists induce the release of CaH in most of the wt cells but not
III PC3ITG cells.
This suggests that specific cell signaling pathways can potentially be selected for during
development of TG resistance, and which in tum carry out functions necessary for continued cell viability
and proliferation. In conclusion, changes in intracellular Ca2-'-homeostasis occur as wt cells are selected for
resistance to TG inhibition. Although elevations in cytosolic CaH can trigger apoptosis in prostate cancer
cells in culture, our model implies that uncoupling can occur between cytosolic Ca2+ levels and apoptosis. ill
addition, the differential responses to several agonists between the wt and TG-resistant prostate cancer cells
suggest that thesecell signaling changes might represent important and relevant adaptive cellular responses to
the TG selection process.

Mechanical Engineering
A FEASIBILITY STUDY ON SENSING DELAMINATION
IN MAGNETOSTRICTIVE
COMPOSITES
Xia Chen, Graduate Student, M Anjanappa. Advisor.
Department of Mechanical Engineering, University of Maryland Baltimore County
1000 Hilltop Circle, Baltimore, MD 21250
This paper presents the work done so far to study the feasibility of detecting delamination in
magnetostrictive composites.
Magnetostrictive composites are layered structures made of conventional
carbon fiber reinforced polymers (CFRP) and one or more layers of magnetostrictive
particles.
Magnetostrictive particles are able to change physically when a magnetic field is applied. Conversely, they
generate magnetic field when subjected to mechanical stress, and this feature is utilized in this work. A
cantilever beam made of eight CFRP layers and one magnetostrictive particle layer at the center was chosen
for this study. The sensing module consists of a collocated excitation and sensing coils that encircle the
beam. Analytical expressions that relate the applied magnetic field and the resulting stress, magnetic flux
density, and open circuit voltage induced in the sensing coil are developed. For purposes of this work, the
expressions for the constitutive relations are developed by applying curve-fitting techniques to the
experimental data. When deliberate delaminations were introduced, the change in stress gradient of
magnetostnctive layer in the vicinity of delamination can be picked up by the sensing coil as a change in
open-circuit voltage. The simulation results illustrate that the open-circuit voltage induced in the sensing coil
are as high as 68 milli volts due to the presence of delamination. The experimental results corroborated the
simulation results, thereby proving the feasibility of sensing delamination with a detectable change in voltage
leve1. This feature can be exploited for health monitoring of structures through use of embedded
magnetostrcitive particles.
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