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PURPOSE OF THE GRADUATE STUDENT
RESEARCH DAY

The Graduate Student Research Day (GSRD) is a one-day conference that provides graduate students
from the University of Maryland Baltimore County (UMBC) and the University of Maryland at
Baltimore (UMAB) the opportunity to present results of their ongoing research to peers, faculty members,
the University of Maryland community at large, and other interested parties. Co-sponsored by the
UMBC and UMAB Graduate Student Associations (GSA), the GSRD event provides a forum for the
exchange of information and ideas.

With 130 scheduled presentations, GSRD 96 has the highest level of participation in the history of
this event.

PURPOSE OF THE GRADUATE STUDENT
ASSOCIATIONS

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

OFFICERS OF THE GRADUATE STUDENT
ASSOCIATIONS

UMBC Officers: UMAB Officers:
President:
Brandon Smith
Vice President:
George L. Shepard
Treasurer:
Jennifer Kalfsbeek
Administrator:
James Bromhal

President:
Carolyn Best
Vice President:
Suzanne Dashiell
Treasurer:
Kevin McCracken
Secretary:
Shelby Ogilvie
Graduate Council:
Adel Talaat

THE UNIVERSITY OF MARYLAND
GRADUATE SCHOOL, BALTIMORE

The Graduate Schools at the University of Maryland Baltimore County (UMBC) and the University
of Maryland at Baltimore (UMAB) are comprised of the resources and expertise of outstanding facilities
and faculty. With significant resources and opportunities for interdisciplinary study, the Graduate
Schools offer unique and diverse program selections. These span the physical and natural sciences, bio-
medical and life sciences, arts and humanities, behavioral and social sciences, nursing, computer science,
engineering, human services, and policy sciences. The Graduate Schools are committed to advancing
education and research, creating and adapting new technologies for commercial use, and policy studies.



GRADUATE STUDENT RESEARCH DAY
..JUDGING CRITERIA

On Graduate Student Research Day, recognition is given to the presentation deemed to be outstand-
ing within each session. Using specific criteria, faculty judges select the presentation in each session
which most closely satisfies certain requirements.

The members of the UMBC and lTh1.AB Graduate Student Associations have agreed upon six criteria
thought to be essential to a presentation. They are:

1. Identification of the hypothesis or question.
2. Appropriate experimental design.
3. Ability to answer questions.
4. Clear presentation of data.
5. Interpretation of results.
6. Overall impression of presenter and presentation.

CONFERENCE PROGRAM HIGHLIGHTS

IMAGING AND DIGITAL ARTS PRESENTATION
The Imaging and Digital Arts (IMDA) graduate program will be showing a compilation of artwork

done through digital means, video, and other technology. Students in the IMDA program learn imaging
research and theory. They also develop technical expertise using filrn, video, photography, digital imaging
and processing, 2-D and 3-D computer animation, and interactive media.

This is the third year of the IMDA program which now has 21 students. The first graduates will
receive Master of Fine Arts degrees this year.

The work being shown at Graduate Student Research Day 1996 (GSRD 96) includes pieces by gradu-
ate students at all stages of the IMDA program. In the first part of the IMDA degree program, students
experiment with many different types of digital technology in preparation for their thesis work. After
applying for candidacy, their work becomes more focused as they prepare the graduate thesis. The presen-
tations at GSRD 96 include studies which will eventually become larger pieces, parts of completed thesis
work, and other creations using a variety of cutting-edge technologies.

The IMDA exhibit will be showing continuously during GSRD 96 in the third floor lobby of the
University Center near the ballroom.

KEYNOTE ADDRESS

Your Future: Getting Therefrom Here
Dr. Don S. Doering, Vice President, AquaPharm Technologies Corporation, Columbia, Maryland.

Dr. Don Doering has had a broad range of science-related career experience and is active in the
national discussion of science graduate education. Dr. Doering received a B.S. in Biophysics from Johns
Hopkins and a Ph.D. in biology from M.LT. At M.LT., he was involved in programs for public outreach
and science education. His professional experience in technology transfer includes that of consultant,
inventor, venture capitalist and entrepreneur. In 1993, Dr. Doering became one of the founding manage-
ment of AquaPharm Technologies Corp. in Columbia, Maryland. AquaPharm develops and markets
biotechnical and pharmaceutical health and nutrition products to the world aquaculture industry. As Vice
President, he oversees research, product development, intellectual property and regulatory affairs.

Dr. Doering was invited to contribute an editorial on graduate education to the August 18 issue of
Science. He has spoken and conducted workshops on the subject at Johns Hopkins Medical School,
University of Maryland at Baltimore, the American Society of Zoology, Harvard Medical School and M.LT.
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GRADUATE STUDENT RESEARCH DAY

AT UMBC
Conference Program

7:30AM-8:30AM Registration and Refreshments
University Center Lobby and Ballroom, Third Floor

8:00AM-4:00PM Imaging and Digital Arts (IMDA) Presentation
University Center Lobby, Third Floor

8:30AM-9:00AM Call To Order and Welcome
University Center Ballroom, Third Floor

Brandon Smith, President, GSA, UMBC
Carolyn Best, President, GSA, UMAB and Co-Chair of GSRD 96
Dr. Freeman A. Hrabowski, III, President, University of Maryland Baltimore County

9:00AM -1l:30AM Concurrent Morning Sessions
Oral presentations are in specified meeting rooms. Poster presentations are in University Center
Ballroom Lounge, third floor.

11:30AM -12:30PM Luncheon and Musical Entertainment
University Center Ballroom, Third Floor

12:30PM-1:30PM Remarks and Keynote Speaker
University Center Ballroom, Third Floor

George L. Shepard, Vice President, GSA, UMBC and Co-Chair of GSRD 96
Dr. Catherine Fenselau, Interim Dean, Graduate School and Associate Vice President for Research,UMBC

Introduction of Keynote Speaker
Dr. Joann Boughman, Vice President for Academic Affairs and Dean, U1VlAB Graduate School

Keynote Address
Dr. Don S. Doering, Vice President, AquaPharm Technologies Corporation, Columbia, Maryland

1:30PM -4:00PM Concurrent Afternoon Sessions
Oral presentations are in specified meeting rooms. Poster presentations are in University Center
Ballroom Lounge, third floor.

4:00PM-5:00PM Awards, Closing Remarks and Reception
University Center Ballroom, Third Floor

Presentation of Awards
Brandon Smith, President, GSA, UMBC
Carolyn Best, President, GSA, UMAB and Co-Chair of GSRD 96
Dr. David J. Ramsay, President, University of Maryland at Baltimore

Closing Remarks
George L. Shepard, Vice President, GSA, UMBC and Co-Chair of GSRD 96



CONCURRENT

MORNING

SESSIONS

Oral Presentations

Biochemistry and Chemistry
9:00 AM - 10:30 AM,
University Center, Room 312

Presenters
Miquel D. Antoine
Cynthia Bolognese
Malcolm Kavarana
V.K. Rajappan
Douglas Wilkinson
Christine Zook

Chemical Engineering
9:10 AM - 10:20 AM,
Engineering and Computer
Science Building (ECS),
Room ECS 025

Presenters
Ron Bates
Zhengjian Li
Sriram S. Tadepalli
GanWei

Computer Science
9:00 AM - 10:10 AM,
University Center, Room 314

Presenters
Kathleen Charters
Timothy J. Gibson
Ian Soboroff
Jon S. Squire

Electrical Engineering I
9:00 AM - 11:00 AM,
University Center, Room 310

Presenters
Shih-Hsiang Hsu
Sanjay Joshi
Haifeng Li
Sarah Moreland
Ravindra Peravali
Shyamala Peri
Mei-Hao Shih

Genetics Microbiology
9:10 AM - 11:00 AM, Albin Presenters
O. Kuhn Library, Board Room, John Fulkerson
Room 767 Stephanie M. Hartz

Presenters Susan Heimer
Alisa S. Alano Jennifer Ruckert
Michael B. Chase Hui Zhao
JeffW. Strovel
Erin J. Thompson
Michael Tsang
Lois Tully
Jennifer G. Weeks

Policy Sciences
9:10 AM - 10:20 AM,
Engineering and Computer
Science Building (ECS),
Room ECS 2101

Presenters
Vicki A. Chilton
Stephanie Condon and
Mary Pullis
Robert Jay Feldman
David R. Shetterly

Psychology and Social Sciences
9:10 AM - 10:40 AM, Albin
O. Kuhn Library, Room 259

Presenters
Jennifer L. Kalfsbeek
(3 presentations)
Julie Ann Mendez and
Kathleen O'Neil

Julie Wolfe Sakin
Igor Shimansky and
Alden Moylan

Poster Presentations
9:00 AM - 11:30 AM, University
Center Ballroom Lounge

Immunology
Presenters

Todd Armstrong
Vicky Gunther
Jerome Jayasekara
Patricia Sutton

Molecular and Cell Biology I
(Transcription, Genetics)
Presenters

Pamela Bechtel
Hongrong Cai
Leslie T. Emmert-Buck
Zhiyu Li
Lei Yao

Molecular and Cell Biology II
(Cytoskeleton, Signaling)
Presenters

Ed Cotner and
Andrei Yelovich
Kui Lin
Timothy Mical
Nehal Mohamed
McRae W. Williams
joo-Yeon Yoo
Youyan Zhu

Neural Sciences
Presenters

Suzanne M. Dashiell
T arik F. Haydar
Laura A. Martin
Susanne E. Mason
Kimberly A. Moore

Pharmaceutical Sciences
Presenters

Lynette Bradley
Julie Kreyenbuhl
Kevin McCracken
Bin Zhang



CONCURRENT

AFTERNOON

SESSIONS

Oral Presentations

Electrical Engineering II
1:40 PM - 3:30 PM,
University Center) Room 310

Presenters
Bo Guo
Chia-shan Hou
Ning Li
Wenhua Lin
Xiao Liu
Ding Wang
Jianhua Xuan

Mathematics
1:40 PM - 3:15 PM,
University Center, Room 312

Presenters
Lawrence Chilton
Scott A. Imhoff
Alden Lisa Moylan
Michael J. Panunto
Padmanabhan Seshaiyer
Igor Shimansky

Mechanical Engineering
1:40 PM - 3:00 PM,
Biological Sciences Building,
Seminar Room, Room 403

Presenters
Prabhakaran Centala
Sihui Chen
Mahendra Jha
Jonathan Kuhn

Molecular and Cell Biology
(Cellular)
1:40 PM - 2:45 PM,
Engineering and Computer
Science Building (ECS),
Room ECS 025

Presenters
Carolyn Best
Hongbing Deng
Weimin He
Katherine Yienger

Nursing
1:45 PM - 3:30 PM, Albin O.
Kuhn Library, Board Room,
Room 767

Presenters
Loretta J. Cepis and
Beth W. Gering
Marla J. De Jong
Susan dosReis
Caroline S. Maher
Barbara Resnick
Julia Rhodes
Sheila K. Washington

Toxicology
1:40 PM - 2:45 PM,
University Center, Room 314

Presenters
Jaime F. Gonzalez
Suzanne V. Jacobson
Christopher Salice
Adel M. Talaat

Poster Presentations
1:30 PM - 4:00 PM,
University Center Ballroom
Lounge

Bacteriology and Microbiology
Presenters

Ravi Anantha
Kam-Wing Jair
Surekha Karudapuram
Xin Li
Ryan Margues
Anuradha Sundararajan

Biochemistry
Presenters

Gisela Ferreira and
Sanjeev Ahuja
Mark S. Han
Tao He
Elizabeth Nenortas
Howard Ziserman

Calcium
Presenters

Stefanie L. Carroll
Krystyna Rys-Sikora
Aya Sultan
Carmen A. Ufret- Vincenty

Chemistry
Presenters

Kathleen Brummel
George Owens
Daxu Yin
Ramona Zaini
Bitao Zhao

Genetics
Presenters

Seung Joon Baek
Gaihua Cheng
Bernadette Condon
Kuan~Der Lee
Ligun Zhang

Psychology and Social Sciences
Presenters

Lorraine Cerro
Anna De Jesus
Karen Friend
Deborah King
Shelby Ogilvie
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CONCURRENT MORNING SESSIONS
ORAL PRESENTATIONS

BIOCHEMISTRY AND CHEMISTRY

IN-VITRO ALKYLATION OF METALLOTHIONEIN BYTHE
NITROGEN MUSTARD MECHLORETHAMINE.

Miquel D. Antoine, Danielle Fabris, Catherine Fenselau
Department of Chemistry and Biochemistry
University of Maryland Baltimore County

Metallothionein (MT) is a ubiquitous family of proteins found throughout the plant and animal king-
dom. The mammalian form contains 60-61 amino acid residues, whereby 20 are cysteine, and binds 7
divalent transition metals through metal-thiolate clusters. Overexpression of MT in cells exposed to elec-
trophilic compounds has generated interest as to its role in the drug resistance acquired by tumor cells to
chemotherapeutic agents. Elevated intracellular levels of MT have been found in tumors of cancer
patients who have developed cross reactive resistance to alkylating agents. In the present study, we inves-
tigate the hypothesis the MT covalently sequesters the therapeutic nitrogen mustard mechlorethamine, in
vitro. Incubation ofMT with mechlorethamine at a 1:1 molar ratio for various times yields alkylated MT
adducts. The course of the reaction is monitored by HPLC and electrospray mass spectrometry (ESl
MS), and the alkylated MT adducts are characterized by ESl and matrix-assisted laser desorption ioniza-
tion (MALDI) MS. Further characterization of the proteolytic digests of the MT/mecWorethamine
species using tandem MS reveals selective alkylation at Cys-48 of MT. These results support the hypoth-
esis that covalent sequestration by MT is a new mechanism for acquired drug resistance to chemothera-
peutic agents.

REGULATED DEGRADATION OFTHE YEAST INOSITOL
PERMEASE DEPENDS ON UBIQUITINATION AND
ENDOCYTOSIS

Cynthia P. Bolognese, S. Swift, K.S. Robinson, and P. McGraw
Department ojBiological Sciences
University of Maryland Baltimore County

The major inositol permease of the yeast Saccharomyces cerevisiae, [tr lp, is a member of the sugar
transporter super-family and is located in the plasma membrane. The capacity of the Itr l permease for
inositol uptake is maximal in the absence of external inositol and is reduced to a basal level in response to
the presence of external inositol in the growth medium. In order to achieve this, ltrl permease activity is
highly regulated both at the level of transcription of the gene (ITR1) and at the level of protein stability.
Degradation of proteins has been thought to occur via two separate pathways. The first pathway is vacuo-
lar/lysomal while the second pathway is cytosolic. In the vacuolar pathway, membrane proteins are endo-
cytically transported to the vacuole. The cytosolic pathway involves ubiquitination of proteins which tar-
gets them to the proteasome for degradation.

The mechanism that regulates the stability of the permease is similar to ligand-receptor regulation.
T1).ebinding of ligand triggers endocytosis of the receptor and the bound ligand followed by degradation



in the lysosome. Similarly, in response to external inositol in the growth medium Itrl permease is trans-
ported by endocytosis to the vacuole for degradation. In contrast to the ligand-receptor system, endocyto-
sis is not required for uptake of inositol.

Recent work has indicated that in some cases the cytosolic and vacuolar pathways of protein degrada-
tion may overlap. We have found that a ubiquitin-mediated event is necessary for the endocytosis of the
Itrl permease and that mutations that block conjugation of ubiquitin also block degradation of the Itrl
permease.

S-(N-ARYL-N-HYDROXYCARBAMOYL)GLUTATHIONE
DIETHYL ESTERS: MEMBRANE TRANSPORT PROPERTIES,
IN VITRO ANTITUMOR ACTIVITIES,AND STABILITIES IN
HUMAN SERUM AND MOUSE SERUM

Malcolm]. Kavarana, Donald]. Creighton, and Julie L. Eiseman'
Department of Chemistry and Biochemistry
University of Maryland Baltimore County, Baltimore, Maryland 21228
and Division of Developmental Therapeutics
University of Maryland Cancer Center
and Department of Pathology, Baltimore, Maryland 21202.

The following S-(N-Aryl-N-hydroxycarbamoyl)glutathione derivatives have been proposed as the
basis of a novel new class of tumor-selective anticancer agents, given their ability to function as strong
competitive inhibitors of the detoxifying enzyme glyoxalase I and to be catalytically hydrolyzed by glyox-
alase II, an enzyme whose concentration is significantly low in many types of cancer cells:
GSC(O)N(OH)R, where GSoglutathionyl and RoC6HS (1), C6H4CI (2), C6H4Br (3). In support of
this anticancer strategy, membrane transport studies using murine leukemia L12l0 cells indicate that
these glutathione derivatives can be efficiently delivered into leukemia cells via passive diffusion of the
[glyd, _-glutamyl] diethyl esters across the cell membrane, followed by catalyzed hydrolysis of the esters
to give the inhibitory diacids, In vitro cytotoxicity studies show that the diethyl esters I(Et)2-3(Et)2 are
both cytostatic and cytotoxic to L1210 and B-16 murine melanoma cells, with ICSO values that roughly
parallel the inhibition constants (Ki s) of 1-3 with homogeneous human erythrocyte glyoxalase I.
Moreover, the magnitudes of these IC50 values are lower than those obtained with normal murine splenic
lymphocytes. With respect to the (ex vivo) stabilities of these compounds in serum, the half-lives for
hydrolytic deethylation of 2(£t)2 in human serum and in serum obtained from plasma esterase deficient
DBN2 mice are 9.1+5.3 h (n04) and 3.9+0.8 h (noS), respectively.

SYNTHETIC APPROACHES TO POTENTIAL INHIBITORS
OF ENZYMES OF PURINE METABOLISM

V.K. Rajappan and R.S.Hosmane
Department of Chemistry and Biochemistry
University of Maryland Baltimore County

Approaches to synthesis of intermediate/transition state analogues for the hydrolysis of Guanine to
Xanthine by Guanine Deaminase are presented. In this regard, a 5:7-fused heterocycle, namely, 3-benzyl
4,5,7 ,8-tetrallydro-6-benzyloxycarbonylamino-6H -imidazo[ 4,5-e] [1,4 ]diazepine-5,8-dione 1 has been
synthesized in good yield. Preliminary studies with 1 show moderate inhibition of guanine deaminase.
Several modifications of this ring system, in particularwith functional group variations at positions 5 and
6, are currently in progress toward enhancing the inhibition.



LACTAMS AS HETERO-DIENOPHILES IN DIELS-ALDER
CHEMISTRY

Douglas Wilkinson, Kleanthis Dendrinos and Aristotle G. Kalivretenos
Department if Chemistry and Biochemistry
University of Maryland Baltimore County.

Diels-Alder reactions utilizing the carbonyl group as the dienophile have generally been limited to
aldehydes and ketones. We are investigating the reactivity of amides as coupling partners in cycloaddition
reactions involving highly reactive (oxygenated) dienes. The coupling of d-valerolactam with l-merhoxy-
3-trimethylsilyloxy-l,3-butadiene (Danishefsky's diene) in the presence of the Lewis acid Eu(fod)3 as cat-
alyst afforded 7-aza-l-oxospiro-[S.5]-2-undecen-4-one as the only product in 73% isolated yield. Other
lacrams, varying in ring size and substition have also been successfully employed. We are also investigat-
ing the suitability of the cylcloaddition products as intermediates in the synthesis of alkaloids and
macrolide antibiotics. We are currently developing techniques to adapt this chemistry to solid phase syn-
thesis through the use of lactam substrates coupled to a polymer support. The overall scope of this reac-
tion, subsequent product transformation and the suitability of this chemistry for solid phase synthesis will
be discussed.

PULSED AMPEROMETRIC DETECTION OF MICRODIALYSATES
FROM ENZYME REACTIONS

Christine M. Zook and William R. LaCourse
Department if Chemistry and Biochemistry
University of Maryland Baltimore County

Microdialysis is a technique which allows sampling of small molecules from a matrix. A semi perme-
able membrane separates the sample matrix from a flowing stream, which transports those analytes that
are able to cross the membrane away for analysis. This sample, the dialysate, is free of large molecules,
such as proteins, and is often injected without further preparation into a chromatographic system.
Continuous sampling makes microdialysis amenable to the study of reaction kinetics.

Coupling of microdialysis with Pulsed Electrochemical Detection (PED) allows sampling and detec-
tion of compounds such as carbohydrates and amino acids. These compounds typically lack an inherent
chromophore and/or dc electrophore, and are generally considered to have poor detection properties.
PED uses amperometric detection with anodic and cathodic pulses at a noble metal electrode to first
detect and rhen clean the electrode surface. The use of PED following microdialysis can be used to srudy
reactions such as exoglycosidase reactions, in which the small products are detected.

In this work, microdialysis is used for the selective enzymatic cleaving of carbohydrates from glycocon-
jugates. Reactions are run under a variety of conditions for determination of ideal reaction conditions for
this system. The specificity of ~-glucosidase is examined, and the use of observed kinetics for sequencing
is explored.



CHEMICAL ENGINEERING

A NOVEL CHROMATOFOCUSING TECHNIQUE TO
SEPARATE BIOMACROMOLECULES IN AQUEOUS SYSTEMS

Ron Bates and Doug Frey
Department of Biochemical Engineering
University of Maryland Baltimore County

Chromatofocusing is a specific form of ion-exchange chromatography where the buffering capacity of
the chatged groups on the ion-exchanget produce an internally genetated pH gradient. This pH gradient
results from an elution buffet at a (typically) lower pH than the presaturation buffer. The charged groups
on the ion-exchanger buffers the step change in pH to generate a gradual change in pH through the
length of the column. A gradual pH profile allows for separation of macromolecules, like proteins, based
on isoe1ectric points that differ by only a fraction of a pH unit. This research examines the use of various
concentrations of several cationic buffering species in the mobile phase with an anion exchanging station-
ary phase to produce such profiles. Many valuable pH gradients for analytical separations have been
achieved over a wide pH range using non-adsorbing buffering species. In addition to the experiments,
numerical simulations have been run that closely resemble experimentally produced pH profiles. The
similarity between experimental and numerical pH profiles support the accuracy of the mathematical
model. Having an accurate numerical model allows for the optimization of the separation process without
wasting valuable time and costly buffers. The combination of a numerical model and a novel ion-
exchange chromatographic separation method provide a package with great industrial importance.

EFFECT OF SHEAR STRESS ON THE ADHESION OF
STAPHYLOCOCCUS AU REUS PHILIPS AND PHIOOTO
COLLAGEN I, IV AND VI

Zhengjian Li and Julia M. Ross
Department of Chemical and Biochemical Engineering
University of Maryland Baltimore County

Staphylococcus aureus is a major human pathogen that has been shown to bind collagen, one of the
main components of extracelluar matrix, under static conditions. However, in many cases Saureus infec-
tions are acquired through the blood stream under dynamic conditions. An experimental system consist-
ing of a parallel-plate perfusion chamber and phase contrast video microscope coupled with digital image
processing software has been used to study the effect of shear stress on the adhesion of intact S.aureus on
collagen ( type I, IV and Vl ) surfaces in vitro in real time. The adhesion of Saureus Philips, a clinically
isolated strain from a patient with acute osteomyelitis, to collagen has been investigated dynamically in
the range of human physiological shear conditions ( 100 S·1 - 1500 S·I) at 37° C. S.aureus PHlOO, a col-
lagen adhesin-deficient mutant strain, was chosen as a control strain for the experiments. Itwas found
that S.a~reus Philips can adhere to collagen I, IV and VI to varying extents under different shear rates,
and the shear stress dependence of S.aureus adhesion to collagen has been quantified. Regardless of colla-
gen type, the interactions between the S.aureus cells and the surfaces were not capable of withstanding
high wall shear rates, such as 1000 s-t. However, cells that adhered to collagen under lower shear rate
could not be removed under very high wall shear rates, such as 2000 5.1. This suggests that initial adhe-
sive interactions playa decisive role in the adhesion process. Similar studies with PHIOO indicated that
these cells are unable to adhere to collagen surfaces, suggesting that the collagen adhesin is solely respon-
sible for the adhesion events.



IMMOBILIZED METAL AFFINITY CHROMATOGRAPHY
PROCESS IDENTIFICATION USING FREQUENCY RESPONSE
ANALYSIS

Sriram S. Tadepalli, Kyung A. Kang and Duane F. Bruley
Department Of Chemical and Biochemical Engineering
University of Maryland Baltimore County

Immobilized Metal Affinity Chromatography (IMAC) has been proven to be an excellent technique
for protein purification. The specificity ofIMAC approaches that ofimmunoaffinity chromatography
which to date is the most specific technique for protein purification. It is also inexpensive, an added
advantage. This paper deals with the process identification ofImmobilized Metal Affinity
Chromatography using Bovine Serum Albumin.

Bovine Serum Albumin is a model protein and has been used as a first step in studying the lMAC
processes. The technique of pulse testing was used. An input pulse was introduced into the chromato-
graphic column and the output recorded in the time domain. The data obtained in the time domain was
reduced to the frequency domain and Bode plots were constructed which were used in the chromato-
graphic process identification. The advantage in the frequency domain is that a transfer fucntion can be
obtained which can be used to identify the chromatographic column. After completely studying BSA, it
is planned to extend this study to protein C.

Research is now being conducted with the ultimate objective of purifying protein C. Protein C is a
zymogen precursor of serine protease present in the human plasma. When activated, it acts as a potential
anticoagulant. Patients lacking protein C can suffer from venous thrombosis which can lead to potential
amputation and possibly, death. In the downstreaming processes, liquid chromatography has been proven
to be an efficient technique and can be used for the purification of protein C.

This research was partially supported by the Whitaker foundation and the American Red Cross.

HIGH-CELL-DENSITY FERMENTATION OF RECOMBINANT
ESCHERICHIA COLI EXPRESSING A STRIPED BASS GROWTH
HORMONE FUSION PROTEIN

Gao Wei and Antonio R. Moreira
Department of Chemical and Biochemical Enginering
University of Maryland Baltimore County

A high-ceil-density fermentation process has been established to mass produce striped bass growth
hormone fusion protein. In this study, striped bass growth hormone (sbGH) fused to glutathione-S-
transferase (GST) is expressed in Escherichia coliDHSaF' cells under the control of tac promoter, using
ampicillin as a selection marker. Plasmid stability was investigated under different ampicillin concentra-
tion levels, higher ampicillin concentration led to a higher plasmid stability and higher GST-sbGH con-
centration. A complex medium was developed and optimized using a statistical experiment design
method. Various fermentation conditions were investigated and optimized. The amount of GST-sbGH
produced was closely related to the growth phase at the time ofIsopropyl-~-D-thiogalactopyranoside
(IPTG) induction, and the highest production was obtained when it was added during the early exponen-
tial growth phase. The optimal pH and temperature for the GST-sbGH production are 7.0 and 30°C
respectively. In the experiment dissolved oxygen range (5-50% saturation), the lower dissolved oxygen
resulted in the higher GST-sbGH concentration. In fed-batch fermentation, dissolved oxygen was used
to control the feed to the fermentor. During the fed-batch fermentation, the growth rate was maintained
constant. Finally, 81 g DCW/L biomass and 2.3 giL GST-sbGH fusion protein were obtained.



COMPUTER SCIENCE

METHODOLOGY FOR EVALUATION OF A PROCESS

Kathleen G. Charters
Department ofEducation/Administration/Health Policy
School of Nursing
University of Maryland at Baltimore

A literature review on evaluating a process provided a methodology by which key areas to focus on are
identified and then meaningful measures of these key areas are developed. This work was undertaken to
answer the question "How is the effectiveness of a process determined?" as part of a study to identify
which measures best reflect the process of integration between automated information systems.
In the main study, a conceptual framework for integration across different information systems was

based on general systems theory. Then an integration process was developed using the basic categories
from the Configuration Management process. The resulting information system integration process con-
sisted of 12 steps and four feedback loops. The question raised was how to evaluate the effectiveness of
this process. This presentation concerns the literature review providing the methodology for identifying
measures for evaluation of the information system integration process. Applying this methodology, key
areas to focus on in evaluating this process are identified. Using the Goal-Question-Metric structure,
measures for each essential area are identified. This structure for identifying measures ensures the evalua-
tion of the information system integration process focuses on what is meaningful to the administrators of
the process, rather than focusing on what is easy to measure.
As a result of applying this methodology to the integration process four areas are identified as essential

for meeting integration process goals: feedback; impact analysis; collaboration; and conflict resolution.
Integration process measures are then developed and mapped back to the goals of the integration process,
to ensure that only meaningful data is collected. The result is 22 measures for evaluation of the informa-
tion system integration process.

THE CASE FOR PERSONAL COMPUTERS AS WORKSTATIONS

Timothy J. Gibson and Ethan L.Miller
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County

We present the case for using personal computers as workstations. The argument is based on the per-
formance of else processors using a 32 bit operating system. The authors developed a set of simple
benchmarks that measure integer, floating point, and memory manipulation. The benchmarks measured
the performance of a variety of RISC based workstations and Intel CISC based personal computers under
several operating systems. On the Intel based personal computers, the benchmarks are run under both the
Microsoft Disk Operating System (MS-DOS) with Windows and the Linux Operating System. While
the benchmarks reveal nothing surprising about the relative speed within the different processor families
(for example, a Mips 4000 versus a Mips 4400), they did reveal that the Intel CISC processors perform
the benchmarks 1.25 to 7.25 times faster using Linux than with the MS-DOS and Windows combina-
tion. This is because Linux is a 32 bit operating system and also accesses memory faster than the 16 bit
MS-DOS and Windows combination [Chen]. As a result, the CISC based machines with Linux run the
benchmarks as well or better than many of the more expensive RISe machines. In addition to these sim-
ple benchmarks, the authors also benchmarked one of the Intel CISC computers under Xwindows, the
most common workstation environment. Again, the personal computer performed adequately. Given the



price difference between personal computers and workstations, the case for using personal computers as
general purpose workstations is very strong.

HEAD-TRACKED STEREO VIEWING WITH TWO-HANDED
3D INTERACTION FOR ANIMATED CHARACTER
CONSTRUCTION

Ian Soboroff, Russell Turner, and Enrico Gobbetti
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County
and CESDIS, NASA Goddard Space Flight Center, Greenbelt, Maryland

In this paper, we demonstrate how a new interactive 3D desktop metaphor based on two-handed 3D
direct manipulation registered with head-tracked stereo viewing can be applied to the task of constructing
animated characters. In our configuration, a Polhemus Fastrak head-tracker and CrystalEyes shutter
glasses are used to produce stereo images that dynamically follow the user head motion. 3D virtual objects
can be made to appear at a fixed location in physical space which the user may view from different angles
by moving his head. To construct 3D animated characters, the user interacts with the simulated 3D envi-
ronment using both hands simultaneously: the left hand, controlling a Spaceball, is used for 3D navigation
and object movement, while the right hand, holding a Polhemus Fastrak-based 3D mouse, is used to
manipulate through a virtual tool metaphor the objects appearing in front of the screen because of nega-
tive parallax. In this way, both incremental and absolute interactive input techniques are provided by the
system. Hand-eye coordination is made possible by registration between virtual and physical space, allow-
ing a variety of complex 3D tasks necessary for constructing 3D animated characters to be performed
more easily and more rapidly than is possible using traditional interactive techniques.

COMPLEXITY THEORY APPLIED TO REAL FUNCTIONS

Jon s. Squire
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County

Results from complexity theory can help researchers by indicating blind alleys and potentially fruitful
directions. Complexity theory has classified over 600 discrete problems as NP hard. The foundations
have been established to study functions that map sets of reals to sets of reals, f:JR~R. A basis of com-
plexity rheory for real functions will be presented. New results will be presented rhat classify some well
known problems from the area of numerical analysis. The goal of future work is to broaden the class of
real functions that are classified and to determine additional classes for the polynomial hierarchy that pro-
vide more insight into the complexity of real functions related to the area of numerical analysis.



ELECTRICAL ENGINEERING I

EXTERNAL CAVITY LASER ARRAY WITH MONOLITHICALLY
INTEGRATED GLASS WAVEGUIDE AND ROWLAND CIRCLE
GRATING FOR WAVELENGTH DIVISION MULTIPLEXING
(WDM) APPLICATIONS

Shih-Hsiang Hsu, John V. Hryniewicz,Yen-Ping Ho, Gyorgy A. Porkolab, and YungJui Chen
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County
(Supported by Joint Program for Advance Electronic Materials and Laboratory for Physical Sciences)

An integrated external cavity \VDM laser array without regrowth of semiconductor material has been
developed. This device is composed of a set of active lasers, a passive Si02 waveguide and an etched Rowland
circle grating. The wavelengrh spacing is 1.5 nm over a spectral range from 816.5 nm to 828.5 nm.

Wavelength division multiplexing(WDM) is rapidly becoming a mainstream technology for high
capacity optical communications. One of the critical components needed in WDM systems is a multi-
wavelength laser array. The external cavity laser array configuration, which exhibits accurate channel spac-
ing control, is particularly appealing for many WDM systems. Up to now all integrated external laser
arrayprocesses require one or more steps of semiconductor regrowth and/or alloy disordering to produce
the passive elements. These greatly limit the materials and devices which can be used. In this paper we
present an integrated VVDM laser arraybased on an external glass cavity Rowland circle spectrometer
which does not require a regrowth process. The laser arrayprocess is fully compatible with the conven-
tional ridge laser process and, thus, can be implemented in all materials systems.

The external cavity is a glass waveguide Rowland circle spectrometer, formed by etching a well into
the semiconductor laser material and filling with a PECVD (plasma enhanced chemical vapor deposition)
Si02 planar waveguide. The ridge lasers and the spectrometer well were etched by two chemically assist-
ed ion beam etching (CAIBE) steps, a custom-made ultra high vacuum CAIBE system using Ar as the
ion beam source gas and el2 as the reactive gas. The free spectral range(FSR) of the nine-stripe laser array
is .....68 nm and the wavelength spacing is 1.5 nm. This laser design offers a convenient method of fabricat-
ing integrated external cavity lasers in novel laser material where the material regrowth is difficult or
unavailable.

COMPUTATION OF DUAL BIORTHOGONAL-LIKE
SEQUENCES

Sanjay Joshi and Joel M. Morris
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County

The discrete-time Gabor transform (DTGT) has been a very important tool for signal processing in
the joint time-frequency domain. The DTGT uses a pair of collections generated from a pair of analysis
and synthesis sequences. Computing these pairs of sequences, therefore, is essential in computing the
DTGT. The biorthogonal-like sequence (BLS) theory introduced [2] offers an easy method to compute
these sequences.

A signal f(k) in 1'(2) can be represented by its DTGT coefficients calculated using a collection (gmol
generated by the analysis sequence g(k). The signal can be reconstructed using another collection {Ym,}
generated by the corresponding synthesis (dual) sequence y(k). The sequences g and Y are related by the
biorthogonal-like condition (BLC) [2].



We calculated the dual BLSs for several standard windows [1]. We validated the algorithm by recon-
structing a set of 1000 normally-distributed random numbers. The mean-square-error (MSE) between the
original and reconstructed sequence was found in each case. We found that in certain cases the dual BLSs
are shorter in length compared to the solution from frame theory. Also, for some cases, the solutions from
the BLC gave smaller MSEs than that from the dual frames of the same length [3]. Therefore in some
conditions the BLSs will cost less computation time.

These pairs of BLSs, therefore, are potentially a good set of tools for signal analysis, decomposition,
and reconstruction in signal processing applications.

• 8-CHANNEL WAVELENGTH-SELECTIVE 2 X 2 OPTICAL
SWITCH USING PHASED-ARRAY WAVEGUIDE GRATING
MULTI/DEMULTIPLEXER

Haifeng Li, Wenhua Lin, Y.]. Chen
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County

Phased-array waveguide grating (PAWG) device has become an important building block for optical
VVDM communication systems because of its low insertion loss, ease of fabrication, and integratability. In
this paper we present a novel 2 x N PAWG design, which utilizes two sets of vernier input ports to pro-
vide the compensation of center wavelength offset due to processing. The PAWG also has two sets of
output waveguides. So a single PAWG can function as MO identical 1 x N-channel wavelength multi!
demultiplexers at the same time. All input and output channels of the two 1 x N devices are interdigitally
nested to yield uniformity and efficient interconnect to the cross-bar switches. An 8-channel wavelength-
selective 2 x 2 non-blocking optical switch is designed by using two 2 x 8 PAWGs with overlapping slab
waveguide region to reduce the device size. Each PAWG has a center wavelength of 1533 nm, and a free
spectral range of 30 nm. The channel frequency spacing is designed to be 200 GHz. There are 12 pairs
of output channels for each PAWG. The additional 4 pairs of channels are required for vernier input
design. The 2 PAWGs are connected by 12 thermo-optic (TO) cross-bar switches. By changing the
working states of the thermo-optical switches, the 2 x 2 WDM optical switch can route any input wave-
length to either output ports. Since there is no waveguide crossing by this kind of design, high function-
ality, low insertion loss and compact device design will be achieved at the same time. Thus this kind
PAWG design and optical wavelength-selective switch will be widely used in the transparent all-optical
WDM network systems.

BLIND EQUALIZATION BY INFORMATION THEORETIC
CRITERIA

Sarah Moreland and Tulay Adali
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County

We present an information-theoretic approach to blind deconvolution. The algorithm adaptively esti-
mates the inverse channel response such that the mutual information between the algorithm estimates and
the given system output is maximized.We present simulation studies to show that the new equalizer sue-
cefully equalizes various channel distortions. A comparison study between the information theoretic
approach and the constant modulus algorithm is also presented.



OPTIMUM DURATION DISCRETE-TIME WAVELETS

Ravindra Peravali and Joel M. Morris
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County

Joint time-frequency techniques, like the Short-Time Fourier Transform (STFT), Gabor Expansions,
erc., are of significant importance in the analysis of nonstationary signals. Recently, much attention has
been paid to the Discrete Wavelet Transform, which in contrast to the constant-bandwidth analysis of the
Gabor expansion, provides a constant relative-bandwidth analysis of continuous-time signals. The neces-
sity of the Discrete-Time Wavelet Transform (DTWT) is in the analysis of discrete-time signals. Unlike
the continuous-time case, a discretetime wavelet basis cannot be generated by a fundamental analyzing
function, but instead is generated through a set of prototype sequences, which are defined by a single
low-pass (or high-pass) filter sequence.

The DTWT can be defined in terms of a (L + Lj-channel, traditional (nonrree), filter bank form char-
acterized by analysis and synthesis filters, H;Jz) and Fiz), respectively, as

y,(n) 0 Lmh,(m)x(2k•'n-m),()$k<L-l
yjn) 0 Lmhjm)x(2Ln-m)

where y,(n), k 0 0, .... , L are the wavelet coefficients of the signal x(n) in P(Z) and h,(n) is the finite
impulse response corresponding to the kth channel, analysis filter .H,(z).

For the discrete-time finite impulse response sequence f(n) 0 h* (-n) corresponding to the filter F(z), the
time-duration of the sequence is defined as

LiT}Ln(n-nY1I7n)12)1E

where ii 0 (L,nlx(n)12)1E. The energy of the sequence is E.

The objective function for the optimization problem can be stated as
(LiT, ....,LiT) 0 - L' liT

and we seek
h.,,(n)oargmimM(LiT, ....,LiT)

where (h(n)} represents all possible wavelet-defining low-pass filters. Although Morris and Xie have
designed minimum duration-bandwidth discrete-time wavelets, they used a local optimization approach
whose solution is not guaranteed to be globally optimum. For our work, consequently, we chose a sto-
chastic optimization technique called Adaptive Simulated Annealing (ASA) to obtain globally optimum
results. We believe that this class of discrete-time wavelets will perform better than other known classes
of wavelets in discrete-time applications requiring small duration.

In the presentation, we discuss the globally-minimum, discrete-time wavelets for different filter
lenghts, e.g., , h.,,(n), n 0 0, .... , N - 1, for N 0 8, 10, 12, 16.

RADIAL BASIS FUNCTIONS NETWORKS FOR CHANNEL
EQUALIZATION BY DISTRIBUTION LEARNING

Shyamala Peri and Tulay Adali

We present a distribution learning formulation for adaptive equalization.where we have parameterized
conditional probability mass functionn (pmf} by a radial basis functions (REF) network. The REF net-
work offers a viable alternative to the two layer neural network in many applications of signal processing.



Advantages of REF over the multilayer perceptrons include a more straight forward training process.and a
simpler network structure.

We present different learning algorithms for the REF equalizer by maximizing the partial likelihood.
Demonstrate the ability of the new algorithms to acheive the complex decision boundaries by simulations.

A VERY SIMPLE INTEGRATED COHERENT RECEIVERS WITH
RECORD HIGH SENSITIVITY

• M.-H. Shih and F. S. Choa
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County
and T. Tanbun-Ek, R. A. Logan, W. T. Tsang and C. A. Burrusa)
AT&T Bell Labs, Murray Hill, NJ, a) AT&T Bell Labs, Holmdel, NJ

Coherent WDM communication systems have a great potential to be applied to local broadband
access networks due to its high sensitivity and densely spaced multichannel characteristics. Unfortunately,
comparing with a high-bit-rate direct detection system the installation cost of such a system is relatively
high. Although the hybrid coherent system can reach almost shot noise limited sensitivity, the higher cost
can prevent it from gaining ground in the long run. Previously, some research works on the integrated
coherent receivers have brought in a new direction to reduce the system cost of this technology. However,
both the structure and fabrication processes of those devices are quite complex and yields are considerably
low.

In this work, we report a high sensitivity integrated coherent receiver with very simple device struc-
ture. The fabrication process of this device is so simple that it is nearly no more than making a distrib-
uted-Bragg-reflector (DBR) laser. It is composed of a tunable DBR laser and an integrated detector. The
incoming signal is mixed in the waveguide of the tunable laser with the DBR laser that served as the local
oscillator (LO). This self-heterodyne operation has previously been reported with the laser gain section
used for both transmitting and receiving signals. In a full duplex operation at 40 Mb/s, a sensitivity of -36
dBm was reported. In our work the detector and the laser are separated. The grating section and the total
equivalent length of the laser cavity are carefully designed that only one cavity mode is allowed in the
grating stop band. Such an arrangement can fully utilize the tuning range of the laser when the incoming
signals are mixed with the local oscillator laser along the waveguide. This design also produced lasers with
very narrow linewidth (800 kHz to 1.1 MHz) and very high side mode suppression ratio.

We use this device as heterodyne receiver in our system. A free-space beam sensitivity of -43.4 dBm
that is 1.1 dB better than Koch's result at 1xlO-9 BER for a 108 Mb/s, 215 - 1 pseudorandom NRZ FSK
signal was achieved even without balanced operation. We compared the BER measurement results of the
detector section with the self-heterodyne LO section. The LO section had a 6 dB sensitivity penalty due
to the larger intensity noise compared with the separated integrated detector section. We believe the high
sensitivity of this device is due to the narrow linewidth that reduced the phase noise.

In conclusion, we demonstrated a high sensitivity integrated coherent receiver with very simple struc-
ture. These devices are suitable for the application in large demanded low-cost, low-bit-rate local access
networks.



GENETICS

IDENTIFICATION OF UDP GALACTOSE 4'-EPIMERASE
MUTATION IN A DEVELOPMENTALLY DELAYED PATIENT
A.S. Alano and T.M. Cowan
Division ofHuman. Genetics
School of Medicine
University of Maryland at Baltimore

UDP galactose 4'-epimerase (GALE) catalyzes the epimerization ofUDP-galactose and UDP-glucose
in the pathway of galactose metabolism. There are two clinically distinct forms of GALE deficiency.
One form is benign and is restricted to red and white blood cells, and affected patients are clinically
asymptomatic. The second form, known as the generalized form, is characterized by vomiting, jaundice,
failure to thrive and hepatosplenomegaly presenting in the neonatal period. In this form, the deficiency is
seen in fibroblast and liver cells as well as peripheral blood cells. Although the benign and generalized
forms of GALE deficiency are both autosomal recessive, the genetic and molecular mechanisms underly-
ing these disorders are unknown. GALE has been mapped to human chromosome 1 and the eDNA
cloned and sequenced. Preliminary structural studies by Daude ct. al., of the GALE gene in epimerase
deficient patients suggest that the disorder is not due to gross gene deletions or rearrangements (Biochem
Mol Med 56:1-7, 1995). It is, therefore, hypothesized that the two forms are caused by different muta-
tions in either the GALE gene itself or in other regulatory elements. We describe here a patient with red-
cell GALE deficiency, who was asymptomatic during the neonatal period but is developmentally delayed
at the age of 4 1/2 years. Work is in progress to screen for this patient's mutation. We are isolating
GALE eDNA by RT- PCR with primers derived from the published GALE eDNA and performing
nucleotide sequence analysis. Future studies include performing similar mutational analyses on other
GALE-deficient patients. Once the mutations in epimerase-deficient patients are identified, functional
studies can be performed to determine the underlying mechanisms by which these mutations cause disease
in patients.

NEGATIVE REGULATION OF BETA-GLOBIN GENE
EXPRESSION

M.B. Chase and P.E. Berg
Department of Pediatrics
Division ofHuman Genetics
School of Medicine
University of Maryland at Baltimore

In investigating negative regulation of the human adult ~-globingene, we demonstrated two upstream
silencer sequences and identified a protein which binds to both, Beta Protein 1 (BPI) (Nucl. Acids Res.
17:8833, 1989). Binding of BPI to Silencer 1, centered -530 bp upstream of the ~-globin gene, may bear
clinical relevance for sickle cell anemia patients since the affinity ofBP1 protein for its binding site is
inversely correlated with clinical severity (Blood 79:787, 1992). Expression screening using an oligonu-
cleotide bearing the BPI binding site at -530 bp resulted in the cloning of three cDNAs. The sequence
of these cDNAs revealed either the gene encoding HMG-I or its isoform HMG-Y, both high mobility
group proteins derived by alternative splicing. Using electrophoretic mobility shift assays in conjunction
with circularly permuted oligonucleotides, we show that an HMG-I fusion protein causes bending of
Silencer 1 DNA to an estimated angle of35". To clone BPI, an oligonucleotide bearing Silencer 2
sequence was used as probe for another expression screening. One putative BPI clone was plaque purified
and tested for its binding characteristics using EMSA, which confirmed its binding to both silencers.



Sequencing and GeneBank comparisons of the cDNA insert revealed that it is unique. We will clone the
full-length eDNA by rapid amplification of eDNA ends (RACE). Functional roles for HMG-I(Y) and
BPI in repression of ~-globin transcription will be determined by transient assays of K.562 cells using
their antisense messages.

CHROMOSOME 7QDUPLICATIONS: MOLECULAR
CYTOGENETIC ANALYSIS AND CORRELATION WITH
PHENOTYPE IN TWO CASES

].W. Strovel,].Leana-Cox,]. Stamberg
Division ofHuman Genetics
School of Medicine
University of Maryland at Baltimore

Duplications are uncommon events. Forty-three case reports of partial duplicated 7q have been pub-
lished and, with three exceptions, all have arisen from an apparently balanced parental translocation or
inversion. We present two patients with partial trisomy 7q in which there were no predisposing parental
rearrangements. In both cases, the extra material was identified as chromosome 7-derived using a chromo-
some 7 DNA library.Patient #1, referred at age 13 to rule out Turner syndrome, presented with short
stature, delayed puberty, adrenal insufficiency and acute migraines. Chromosome analysis initially revealed
extra material on the q arm of chromosome 7. FISH employing the 7qter probe D7S427 (Oncor, Inc.)
specific for sequences in 7q36 revealed one signal on the normal chromosome 7 and two signals on the
der(7), demonstrating the presence of additional 7q36 material. A similar, but not identical, case of
dup(7)(q36) has been reported; this patient displayed marked developmental delay. Our patient has a mild
phenotype, suggesting that the duplicated region is smaller. Microsatellite analysis revealed biparental
inheritance of chromosome 7 in our patient. Work is in progress to further characterize the extent of the
duplication. Patient #2 was identified prenatally due to an abnormal ultrasound finding of mild hydro-
cephaly. The karyotype revealed extra material on the q arm of chromosome 2. The 7qter probe was
hybridized and one signal was seen on each normal chromosome 7 as well as a signal on the q terminus of
the abnormal chromosome 2. FISH using several YAC probes mapping within 7q2I to 7qter demonstrat-
ed that the duplication extended from 7q3I to the terminus. The proposed karyotype is 46,xY,
der(2)t(2;7)(q37.2;q31.2). There are 7 cases reported for trisomy 7q3I to the terminus. Phenotype/geno-
type comparisons will be described.

CHARACTERIZATION OF PROTEIN INTERACTIONS
BETWEEN DISHEVELED-2 (DVL2) AND MURINE 14.5 DAY
EMBRYONIC CDNA LIBRARYENCODED PROTEINS USING
THE YEAST TWO-HYBRID SYSTEM

EJ Thompson and DJ Sussman
Division ofHuman Genetics
School of Medicine,
University of Maryland at Baltimore

The Dishevelled (Dvl/dsh} gene family encodes cytoplasmic proteins that have been implicated in
Wnt/wingless signal transduction. Wnt genes are differentially expressed throughout development and
are involved in cell signaling, cell determination, and organogenesis. In addition, activation of expression



in the mouse mammary gland leads to hyperplasia and adenocarcinomas of the breast. In mammals, little
is known with regard to the mechanism through which Wnt signals are transduced. In Drosophila,
genetic epistasis studies have demonstrated that dsh is required for wingless signaling and, at present, is
the most upstream component of the winglesslW nt signal transduction pathway. Our studies utilize a
mouse homologue of Drosophila dsh, Dv12, in an attempt to identify additional proteins involved in the
Wnt signal transduction pathway. To achieve this, we have used the yeast two-hybrid system, a system in
which expression of a GALl-lacZ reporter gene under the control of a GAL4-activated promotor
depends on reconstitution of GAL4 activity via protein-protein interaction. This is accomplished by
apposition of the LexA. DNA-binding and GAL4 activation domains through the interaction of proteins
fused to each domain. Specifically, we intend to clone murine cDNAs encoding polypeptides that interact
with Dv12. We designed a probe or "bait" protein in which the conserved region amongst the dishevelled
proteins, the discs large- 1 homology domain, was fused to the LexA DNA~binding domain and trans-
formed into yeast strain EGY48 which harbor two reporter genes used to detect a positive interaction.
Subsequent to transformation with a murine 14.5 day embryonic cDNA library, colonies containing inter-
acting proteins were detected based on the ability to grow on medium lacking leucine and the production
of blue colonies when grown on medium containing X -GAL. At the present time we have identified five
putative positive clones which meet these criteria and have had the cDNAs isolated and sequenced in
order to better define the nature of the interactions and the role ofDvl in Wnt signal transduction.

ISOLATION AND CHARACTERIZATION OF MOUSE
DISHEVELLED-3 BY TARGETED DELETION

Michael Tsang, Nardos Lijam, Yasheng Yang, Anthony Wynshaw-Boris and Daniel Sussman
Department ofHuman Genetics
School of Medicine
University of Maryland at Baltimore
and LGDRlNCHGRlNIH, Bethesda.

The Drosophila dishevelled (dsh) segment polarity gene is required to establish cell fates specified by
wingless (W nt family homologue) during development. We report the cloning by RT- PCR of another
member of the mouse Dishevelled (Dvl) gene family, Dv13. The predicted amino acid sequence shares
64% and 62% identity to Dvl1 and Dv12 respectively. The expression pattern of Dv13 in adult mice is
widespread with highest levels exhibited in brain, ovary and heart. Developmental expression of Dv13 dur-
ing embryogenesis begins as early as 7.5 days postcoitum (dpc) with highest levels in the neural folds. At
later stages in development Dv13 is expressed broadly with high expression levels in the somites, limb
buds, pharyngeal pouches, heart, gut and throughout the developing central nervous system, including the
notochord.

To further characterize the role of Dv13 during development a targeting vector was constructed from
the Dv13 genomic locus. The construct was transfected into ES stem cells and positive clones were select-
ed for in the presence of G418 and gancyclovir. 80 positive ES clones were isolated and characterized by
southern blot to detect homologous recombinant targeting events. One such clone was identified and cells
from this line were injected into host blastocysts and then implanted into pseudopregnant females.
Chimeras were then crossed to generate the F1 generation of Dv13+/- heterozygotes. Heterozygotes
determined by southern analysis will be crossed to generate mice deficient for Dvl3 expression. Phenotype
analysis of these mice will give an insight as to the role ofDv13 in development and Wnt signal transduc-
tion.



DETECTION OF SINGLE BASE DIFFERENCES IN THE
HUMAN MITOCHONDRIAL DNA CONTROL REGION BY
DENATURANT GRADIENT GEL ELECTROPHORESIS

Lois A. Tully', Robert Steighnert, Valerie L. Prenger'
LDioision of Human Genetics
School of Medicine
University of Maryland at Baltimore
2Armed Forces DNA Identification Laboratory, Rockville, MD

Human mitochondrial DNA (mtDNA) analysis is a relatively recently used tool for forensic identifica-
tion. High copy number (l00 - 10,000 per cell), as well as a hypervariable non-coding (control) region
and a maternal mode of inheritance make mitochondrial DNA analysis an attractive alternative to nuclear
DNA testing, especially in cases where age or degradation of biological samples prohibits the detection of
any type of nuclear DNA marker. However, the most commonly used method for mtDNA analysis in a
forensic setting involves sequencing the control region of a questioned sample and comparing the
sequence to that of a reference. This can be very time consuming as well as expensive. We have devel-
oped a denaturant gradient gel electrophoresis (DGGE) method which can easily distinguish two samples
whose mtDNA sequences differ at a single base position. The application ofDGGE analysis for the
examination of mitochondrial DNA heteroplasmy (the existence of two or more rntDNA species in a tis-
sue or individual) will also be described.

FIDELITY OF DNA REPLICATION IN NORMAL AND
MALIGNANT HUMAN BREAST CELLS

J.G.Weeks, Y.Wei, L.H.Malkas, and R.H.Hickey
Department oj Pharmacology and Experimental Therapeutics
School ojMedicine
Department oj Pharmaceutical Sciences
School of Pharmacy
University of Maryland at Baltimore
and the U. MD Cancer Center, Baltimore, MD

(Supported in part by a U.S. Army Breast Cancer Research Fellowship to]W, in part by a grant to
RH from the American Cancer SocietylMD Division, and in part by a grant to LM from the National
Cancer Institute)

In order to begin to determine the degree to which the accumulation of mutations in breast cancer cells
is due to a change in the fidelity of the cellular DNA replication machinery, we have initiated experiments
that utilize a multiprotein DNA replication complex (MRC) isolated from breast cancer cells and normal
breast cells. The isolated MRC is fully competent to replicate template DNA in vitro and has been demon-
strated by our lab to accurately depict the DNA synthetic process as it occurs in vivo. We have used the
MRC from breast cancer cells and normal breast cells to replicate a target gene in an in vitro DNA replica-
tion assay. By utilizing the target gene in a bacterial mutant selection assay we have begun to determine the
frequency with which mutational sequence errors occur as a result of the in vitro DNA replication mediated
by the breast cancer cell MRC and the normal breast cell MRC. To date, our results suggest that the fidelity
of DNA replication mediated by the breast cancer cell MRC is lower than the fidelity of the normal breast
cell MRC. Nucleotide sequencing will be used to identify specific types of mutations occurring in the repli-
cated target gene, as well as mutational hot spots in the replicated target gene. The results of our studies will
help to identify changes which have occurred in the DNA replication machinery of breast cancer cells, and
will ultimately be useful in developing new models for cancer screening and cancer staging.



POLICY SCIENCES

EFFECT OF VARIATIONS IN IMPLEMENTATION OF TOTAL
QUALITY MANAGEMENT ON INTERMEDIATE QUALITY OUT-
COMES IN THE HEALTH CARE FINANCING ADMINISTRATION

Vicki A. Chilton
Policy Sciences Graduate Program
University of Maryland Baltimore County

Total Quality Management (TQM) is a comprehensive systems-based approach to organizational
improvement. According to TQM, the success of intermediate quality outcomes is critical to ultimate
organizational success. Little is empirically known about TQM. Public policy makers need to better
understand the effects ofTQM before investing resources in implementation. This study contributes to
empirical knowledge about the effects ofTQM by examining its implementation in the Health Care
Financing Administration (HCFA). The research analyzes the effects ofTQM interventions on five
intermediate outcomes (dependent variables): job satisfaction, teamwork, trust, customer awareness, and
customer feedback. The ten independent variables were: commitment, empowerment, participatory man-
agement communication, coaching, discipline, participation on a quality council, participation on a quality
improvement tearo, problem solving training, and TQM skills training.

Quantitative and qualitative analysis was conducted in three major phases of research: (1) A written
survey was administered to a stratified random sample of 721 managers and non-managers in four study
bureaus; (2) semi-structured interviews were conducted with four Bureau Directors and 24 randomly
selected non-managers and managers to elicit qualitative information concerning environmental/contextu-
al factors that might affect variables measured; (3) The nature and type ofTQM implementation elements
were documented and described in detail.

Multiple regression results showed that commitment, empowerment, participatory management, and
communication strongly and positively affected job satisfaction, teamwork, and trust. Empowerment, par-
ticipatory management, and coaching most consistently affected customer awareness. TQM -type skills
training only emerged as a predictor of customer feedback.

The implications are that organizations implementing TQM should ensure strong, sincere top man-
agerial commitment to the effort. Organizations should ensure that employees are empowered to make
decisions on their own and that they are highly involved in decision making. This research indicates that
implementing TQM structures and training alone will not affect intermediate outcomes deemed critical to
ultimate TQM success.

PUBLIC BUSINESS INCUBATORS: ARE THEY A VIABLE
ECONOMIC DEVELOPMENT STRATEGY? A CRITICAL
REVIEW OF BUSINESS INCUBATORS AS A PUBLIC POLICY
RESPONSE BYTHE STATES

Stephanie Condon and Mary Pullis
Policy Sciences Graduate Program
University of Maryland Baltimore County

Economic development policy as pursued by states has largely been characterized by an emphasis on
recruitment of outside firms that promise to bring jobs and tax revenue with them. The promotion of
home-grown industry incorporating businesses and potential entrepreneurs already in a city has stimulated



the interest of scholars as a possible alternative to the traditional recruitment techniques. Business incuba-
tors are one method of pursuing the home-grown industry approach through their financial and technical
assistance to fledgling firms. The issue of whether public expenditures should subsidize incubators is
important because of the potential positive externalities that these facilities could bring to a city.

In this literature review on the issue of public incubators as a economic development tool, we sought
to answer three research questions. With regard to the first, we concluded that it is too soon to say with
any certainty that public incubators are an effective tool for economic development purposes, but that they
show promise and should be continued to be a testing grounds. Secondly, we discovered, contrary to
much of the advocacy literature, that there is no set list of key essential ingredients that determines the
success or failure of public incubator facilities. Rather, it depends on the purpose, tenants and nature of
the facility itself. Finally, we theorized that the debatable existence of market failure in inner cities lends
legitimacy to the argument for public intervention by way of funding for incubators. In all, this research
area needs much more research based on hard empirical evidence rather than anecdotal before the fate of
public incubators can be decided.

•

A COST STUDY OF CAPITAL PUNISHMENT UNDER THE
MARYLAND PENAL SYSTEM

Robert Jay Feldman
Policy Sciences Graduate Program
University of Maryland Baltimore County

One of the questions surrounding the current debate on the use of capital punishment is whether the
death penalty is a sound policy given the large social cost that it places on society. Several previous studies
have concluded that the death penalty is more costly than imprisoning a convicted felon for life; however
previous attempts to estimate the fiscal cost of the death penalty have varied greatly in their conclusions as
to the "actual" cost of the death penalty. This study will attempt to provide a framework for conducting a
comparative analysis of the costs associated with the death penalty versus life imprisonment.

Application of this study will be useful to two separate groups. First, this model, once the methodolo-
gy is adopted to a particular jurisdiction, may be useful to prosecutors in determining whether to proceed
with capital litigation. As this study encompasses the entire capital procedure, prosecutors may estimate
the cost of a particular trial to determine if proceeding capitally is cost efficient. Second, this model may
be employed by legislators to analyze the efficacy of the death penalty as a means for punishing violent
felons in their state.

CONTRACTING FOR DELIVERY OF LOCAL SERVICES: HAVE
EXPECTED OUTCOMES BEEN MET?

David R. Shetterly
Policy Sciences Graduate Program
University of Maryland, Baltimore County

Contracting for delivery of public services is the most common form of privatization at the local level
of government. A primary motive is to achieve improvement in the cost and quality of service delivery.
However, information on whether cost and quality outcomes have been achieved rests largely on anecdotal
evidence or case studies rather than large sample empirical studies. In addition, very little research has
been done to link outcomes to explanatory variables associated with the contracting process and type of
service involved. The objective of the research is to examine the relationship between service outcomes
and contract design. The key research question asks whether improved service delivery has occurred with



contract performance and how the contract process influences these outcomes. To answer this question a
survey of local government officials will be conducted to collect data on the contract design of 21000 con-
tracted services. Respondents will be asked to provide information on contract design variables and the
extent to which cost and quality outcomes have been achieved. A regression model will be used to ana-
lyze survey results. The hope is to provide information to aid local level administrators in selecting con-
tract methods that enhance the probability of achieving improvement in service delivery. The presenta-
tion will report on the progress of the research.

PSYCHOLOGY AND SOCIAL SCIENCES

AFRICAN AMERICANS AND ALZHEIMER'S SERVICE USE:
A PILOT STUDY

Jennifer L. Kalfsbeek (Research Assistant); Fosu, Gabriel B; Morgan, Leslie; Eckert,J. Kevin; and Lyon,
Stephanie.
Department ojSociologyand Anthropology
University of Maryland Baltimore County

Recent attention to the possibility that cultural differences could account for variation in the use of
formal and informal community services between African-Americans and Caucasian-Americans has not
yet been adequately tested. This dearth of valuable information is due to the shortage of findings regard-
ing such questions in most major data sources used to examine these issues (Miller et al, 1994; Mutran,
1985).

The present study explicitly examines attitudes toward and the meaning of and decisions regarding the
provision of informal care versus the actual utilization of formal services in a sample of Caucasian and
African-Americans caring for a parent, spouse or relative diagnosed with Alzheimer's disease or Dementia
(Wykle, 1993). A major focus of the project was to examine alternative hypotheses for differences in ser-
vice use by African-American and Caucasian-American families in similar situations of elder dependency,
caring for an Alzheimer's disease or Dementia impaired relative in the community.

This pilot study was requested by National Institute of Aging as a preliminary step toward the funding
and execution of a larger scale project or series of projects which will later be conducted by UMBC faculty
and students.

EXPLORING THE RELATIONSHIPS BETWEEN SEXUAL AND
DOMESTIC VIOLENCE AND WOMEN'S DRUG USE AND HIV
RISK

Jennifer L. Kalfsbeek (Research Assistant); Gardner, Lisa (Research Assistant); and Britton, Brandy
Department oj Sociologyand Anthropology
University of Maryland Baltimore County

The present pilot study examines the interrelationships between sexual and domestic assault and
women's illicit drug use and associated high risk HIV practices including needle sharing, prostitution, and
multiple unprotected sexual partners.

Although the rate of HIV infection among homosexual males in the U.S. began to diminish in the late
1980's, the spread of HI V and the number of AIDS cases among women rose sharply (Centers for



Disease Control, 1993). Women are now the fastest growing population of persons with HIV and AIDS
in the U.S.; moreover, HIV IAIDS has become the fifth leading cause of death among women of repro-
ductive age (Osmond et al., 1993). The rate of HIV infection among Black women in the U.S. is 13.3
times higher than for White women «US PIDS, 1992). The number of new HIV and AIDS cases
among Maryland residents is also rapidly increasing (BSAS, October, 1994).

The majority of AIDS cases among women in the U.S. can be linked to either intravenous drug use or
crack cocaine addiction (Centers for Disease Control, 1990), and crack and IDU-addicted women are
likely to have sexual contact with high risk males who are either their partners, drug suppliers or sex cus-
tomers (Booth and Watters, 1992; Inciardi, 1991; Inciardi, Lockwood and Pottieger, 1991).

Previous research has noted an association between sexual assault (childhood sexual abuse and rape),
battery by a spouse or partner, and heavy alcohol use by women. However, there exists Iittle information
concerning the influence of victimization on the onset and/or escalation of illicit drug use among women.
Further, to date there has been no systematic investigation into the relationship between sexual and
domestic assault and risky HIV practices among women.

Information gleaned through the proposed research will provide a research-based foundation for the
development of public policies which can begin to diminish the spread of HIV and AIDS among women.

MEDICAL PLURALISM AND THE RURAL AGED OF INDIA

Jennifer L. Kalfsbeek
Department of Sociologyand Anthropology
University of Maryland Baltimore County.

The current study aims to examine the relationship among Roorkee, India's elderly individuals and
their health care utilization with respect to traditional and modern medical practices. The project will
study traditional medical healers and modern practitioners to determine the extent to which they utilize
both modern medical and traditional services. The study will then explore reasons governing the aged's
means of choosing between these practices.

Traditional Ayurvedic healing conventions of India require an intimate relationship between practi-
tioner and patient. Modern medical practices emphasize an impersonal relationship. Also, encompassed
in Hinduism and Ayurveda is the notion of inter-connectedness. Modern ideas and technologies are
more secular and dichotomous in nature. This study will explore whether differences like these affect the
elderly's utilization access and choices and will do so by focusing primarily upon a life course perspective
on aging and the Health Belief Model of health services utilization. Finally, literary evidence stating that
some aged Indian individuals in fact choose traditional practitioners whom they must pay from their
pockets rather than patronizing government subsidized modern medical physicians will be examined
(Neuman, 1971).

A field study will be conducted in two phases focusing upon the practitioners and the elderly citizens
respectively. Quantitative and qualitative data will be collected among both groups or phases of partici-
pants: practitioners will be purposively located through the Indian Embassy and a simple random sample
of subjects will be selected; elderly subjects will be recruited via snowball sampling and through subse-
quent key informants. Data analysis will include: the use of SPSS and Ethnograph computer programs as
well as ANOVA, ANCOVA statistical techniques and primary investigator research interpretations. The
time involved will be 20 months including background research, field work and data analysis.

This study may contribute to society and medical science if: 1.) the background and practices of rural
indigenous healers in India can be more thoroughly delineated, and 2.) connections between the elderly's
utilization access, preferences and behaviors and practitioner applications are found. The project will also
lay a foundation for similar future research in other developing regions and nations.



THE ROMANCE OF DATING: AN INQUIRY INTO THE
POSITIVE DYNAMICS OF COURTSHIP AND ROMANCE IN
CROSS-CULTURAL RELATIONSHIPS

Julie Ann Mendez and Kathleen O'Neil
Department ojEducation
University of Maryland Baltimore County

OUf research into cross-cultural dating will focus on the positive experiences of those who have ven-
tured into the intimate arena of cross-cultural interaction. Though there are a lot of publications written
about the complexities and problematic symptoms of involving oneself with someone from another ethnic
group or culture, there is not much literature about the joys and sometimes comical intricacies of experi-
encing a new culture through the eyes of a loved one.

We plan to formulate a subjective inquiry of this subject by gathering new data through resources such
as current television documentaries, surveys, internet and focus groups. There will be the use of video tap-
ing and voice recordings of willing participants as they reveal their cross-cultural encounters.

Our promise is that people and societies are more alike rather than different when personal relation-
ships are built. The dynamics of cross-cultural courtship can be the ultimate statement against an intoler-
ant society., This is why we believe this research can be a relevant and important venture to dispel the
myths, fears and taboos of cross-cultural dating.

MATERNAL AND CHILD CORRELATES OF ATTACHMENT
QUALITY AMONG TODDLERS

Julie Wolfe Sakin
Department of Psychology
University of Maryland Baltimore County

Theoretical and empirical relationships have been established between maternal and child factors and
attachment quality in infancy. Theory and research suggest that these relationships should continue dur-
ing the toddler and preschool years. This study was designed to examine the relationships of toddler-
mother attachment quality to maternal behavior, maternal psychological functioning, marital harmony,
maternal social support and parenting stress, and child temperament. This investigation tested the con-
struct validity of the Preschool Assessment of Attachment (PAA), a newly-available method for assessing
the quality of child-mother attachment beyond infancy. Using the PAA, the attachment quality of the
161 participating toddler-mother dyads was classified as being secure CBl, defended CAl, coercive CCl, or
assigned to the most maladaptive category (NC-IO; a combination of defended-coercive and insecure-
other classifications). Contrary to hypotheses, none of the maternal or child factors distinguished between
secure and insecure PAA classifications. However, several maternal factors, including maternal behavior
and marital harmony, did distinguish between defended and coercive classifications in ways that are con-
sistent with theory and with the PAA developer's descriptions of defended and coercive dyads.
Additionally, child temperament was found to be significantly related to attachment quality. As expected,
mothers of NC-IO toddlers reported their children's temperament to be more problematic than did
mothers of other children, and mothers of coercive children reported their children to be more dependent
than did mothers of defended children. The results provide only limited support for the hypothesis that
the relationships that have been established between maternal and child factors and attachment quality in
infancy continue into the toddler period. The findings also raise concerns regarding the construct validity
of the PAA, particularly its use with toddler-aged children and with low-risk samples.



WHERE AND WHEN THE INTO-EUROPEAN LANGUAGE
ORIGINATED

Igor Shimansky and Alden Moylan
Department ojMathematics and Statistics
University of Maryland Baltimore County

The origin of the Indo- European language has fascinated mankind for centuries. Despite many recent
archaeological and linguistic discoveries, there is still no single answer to this question. In this talk, we will
outline the main competing hypothesis and discuss the supporting facts for each. These theories include
Indo-Iranian origin, European origin, and the indentification of the Indo- Europeans with the well-known
Kurgan culture.
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IMMUNOLOGY

ACTIVATION OF CLASS II-RESTRICTED, TUMOR-SPECIFIC
T-CELLS BYTUMORS PRESENTING ENDOGENOUSLY
ENCODED ANTIGEN
Todd D. Armstrong and Suzanne Ostrand-Rosenberg
Department of Biological Sciences
University of Maryland Baltimore County

Activating T-cells, specific for tumor peptides, has become a promising tumor immunotherapy strate-
gy. To date, immunotherapeutic approaches have consisted of cytokine or costimulatory molecule-trans-
fected tumor cells as cellular vaccines. We have developed a system in which a mouse sarcoma, transfected
with syngeneic major histocompatibility complex (MHC) Class II genes with or without costimulatory
molecules, is rejected by the autologous host, and vaccinates against challenge with parental, class Il"
tumor cells. We hypothesize that class II""tumor cells present endogenous tumor peptide:c1ass II com-
plexes to rumor-specific T-helper cells (T h), thereby facilitating the anti-tumor response. To determine
whether our class n+ tumors can present endogenous antigens (i.e. tumor peptides), and identify possible
cellular sources of tumor antigen, we have transfected them with the gene encoding Hen Egg Lysozyme
(HEL). The HEL gene will act as a model tumor antigen and has been modified to be expressed in
selected cellular compartments. Using panels of class II-restricted, HEL-specific Tvhybridomas, presenta-
tion ofHEL peptides by class It tumors, expressing endoplasmic reticulum-, cytoplasmic-, membrane-,
or secreted-HEL gene constructs, is being studied. These studies will 1) determine which cellular com-
partments can be sources of tumor antigen, 2) characterize the antigen presentation capabilities of geneti-
cally modified tumor cells, and 3) enable us to test strategies for increasing T-cell responses to autologous
tumor.

DEVELOPING AN EFFECTIVE CANCER VACCINE USING
MODIFIED MHC-RESTRICTED PEPTIDES IN A MOUSE
MODEL
Vicki Gunther, T.Armstrong, G. Clements, S. Ostrand-Rosenberg
Department ojBiological Sciences
University of Maryland Baltimore County

Tumor rejection occurs when T cells are stimulated by antigen presenting cells (APC) expressing
tumor-specific peptides in the context of the major histocompatibility complex (MHC). Peptides pre-
sented by class I MHC stimulate cytotoxic T cells (Tel that are directly involved in tumor destruction,
while peptides presented by class IiMHC stimulate T helper cells (T h) that provide help to T, cells in the
form of stimulatory cytokines. Current immunotherapy techniques have failed to produce an effective
tumor vaccine partly because they target only T, cells, and partly because of a need for a model in oiro sys-
tem that closely approximates clinical disease. We hypothesize that an effective cancer vaccine requires
stimulation of both T hand T, cells. We will test this hypothesis by immunizing mice transgenic for a
model tumor antigen, Hen Egg Lysozyme (HEL), (HELp!> HEL pn), or with a combination of both class
I and class II specific peptides (HEL pVpIl)' Because peptides may not be stable long enough for proper



recognition and presentation by resident APC, genetically engineered APCs expressing the HEL peptide
fused to MHC will also be tested (MHC/HELpl> MHC/HEL pII> MHC/HEL pVpIl). After initial
immunization with peptide, the mice will be challenged with various concentrations of tumor cell lines
transfected with the HEL gene. Since HEL is presented as a self antigen by both the mouse and tumor,
this model will closely approximate a clinical disease. We predict that mice immunized with class II spe-
cific peptides will reject larger doses of tumor than mice immunized with class I specific peptides.

INVARIANT CHAIN ISOFORMS ALTER THE
IMMUNOGENICITY OF MAJOR HISTOCOMPATIBILITY
COMPLEX CLASS II TRANSFECTED TUMOR CELLS

Jerome P.Jayasekara and Suzanne Ostrand-Rosenberg
Department 0/Biological Sciences
University of Maryland Baltimore County

It has been previously shown that malignant tumor (mouse sarcoma) cells transfected with major his-
tocompatibility complex (MHC) class II genes become non-malignant and immunogenic in that immu-
nization with these cells protects mice from a challenge with wild type malignant tumor cells. This protec-
tive response is specific for the transfected tumor cell and is T cell dependent. We have hypothesized that
the transfected MHC class II molecules ptesent endogenous tumor antigens to CD4' T cells. When
MHC class rr tumor cells are transfected with the gene for invariant chain (Ii), we have noticed that
most Ii+ cell lines are malignant while some remain immunogenic. This observation may be explained by
the fact that there are two isoforms of murine Ii. p41 is the full length form of Iiwhile p31 is the product
of an alternatively spliced form of the IimRNA transcript. There have recently been reports that the p41
isoform of Ii primarily facilitates presentation of exogenous MHC class II restricted antigen. Ii has been
shown to associate with MHC class II molecules in the endoplasmic reticulum and to be involved in its
intracellular transport. We hypothesize that the phenotype of the Ii transfected tumor cell is dependent
upon the level of Ii expression and/or the isoform of the Ii that is primarily produced in these cells. The
intracellular trafficking of the transfected It and class IImolecules may also differ in these cells. To test
whether Ii isoforms have an effect on malignancy, we will produce MHC class rr tumor cells that selec-
tively express either the p41 or the p31 isoform of Ii.These cells will be tested in viro for malignancy and
in vitro for the ability to present endogenous antigens to CD4' T cells. The trafficking ofIi and class II
molecules will be studied by confocal microscopy.

T CELL EPITOPE MAPPING OF TOPOISOMERASE I

Patricia Sutton and Barbara White
Department of Rheumatology
School of Medicine
University of Maryland at Baltimore

Anti-DNA topoisomerase I (anti-topo I) autoantibodies are found in, and are specific for, systemic
sclerosis (Sse) patients with diffuse cutaneous disease. Antoantibody production by B cells requires help
from activated T cells that recognize T cell epiropes on the same antigen. B cell epitopes on topo I
include one in the carboxyl terminal region of the molecule which has homology to mammalian retroviral
p3~g proteins. To determine which region of the tapa I molecule is recognized, eight fragments that
span the entire tapa I clone are being generated by PCR. These fragments are then cloned into the
pPROEX-l expression vector and expressed in E. Coli strain DHSa. The purified topo I protein frag-
ments will be used as antigen in proliferation assays with peripheral blood mononuclear cells from patients



with and without topo I autoantibodies. The fragments that induce proliferation will be studied further to
define the minimal T cell epitope. These studies will allow us to compare the T cell epitopes on topo I
with other known proteins. If there is homology with a retroviral protein, or any other protein, it would
suggest that molecular mimicry may playa role in the pathogenesis of SSe.

MICROBIOLOGY

MUTATIONAL ANALYSIS OF THE NIXA NICKEL-TRANSPORT
PROTEIN OF Helicobacterpylori

John Fulkerson and Harry Mobley
Department of Biochemistry and Molecular Biology
and The Division of Inftctious Diseases
University of Maryland at Baltimore

Helicobacter pylori, a gram-negative, microaerophilic bacterium, is a frequent and well established etio-
logic agent of gastritis, peptic ulceration, and certain gastric cancers in humans. An abundant urease
hydrolyzes urea, producing ammonia which allows the organism to colonize the low pH environment of
the gastric mucosa. Nickel ion is a required cofactor in the active site of the urease enzyme, and has been
shown to be imported into the cell by the high affinity (KT=11.3 ± 2.4 nM) NixA nickel-transport pro-
tein. Alignment ofNixA with the homologous proteins HoxN, HupN, and UreH has identified 12 con-
served amino acids which could bind N/+ ions and facilitate their transport from the periplasm into the
cytoplasm. Site-directed mutation of amino acids D24!, D26!, D17ll, and E175! by peR overlap exten-
sion and an in-frame deletion of membrane spanning helices were used to determine the role of conserved
residues in nickel transport and urease activity. Plasmid-encoded nixA or it's mutants (pUEF204,
pUEF725) were cotransformed into E. coli SE5000 carrying the H pylori urease operon (pHP808).
Compared to the unmodified NixA, urease activities were lowest in the helix 1 mutant (D24I), slightly
higher in a helix 2,3,and 4 deletion mutant, and still considerably lower than wild type in helix 3 mutants
(D17ll and E175!). Alignment with HoxN and sequence analysis has also indicated the possibility of an
additional amino terminal membrane spanning helix, utilizing a GTG start codon. PCR fragments con-
taining either the putative promoter and the the first 7 residues of the GTG translational initiation region
or the promoter and the first 8 residues of the ATG translational initiation region were fused to lac'ZY,
and l3-galactosidase activity was measured. Finally, an internal nixA gene fragment was also PCR-ampli-
fied and cloned into a 6X His tail vecror (pQ!':60). The resulring polypeptide was purified by metal
chelate chromatography to raise a polyc1onal antisera for quantitating NixA in the various constructs,
localization ofNixA within the cell and for immunoprecipitation and N-terminal sequencing of the NixA.
protein directly from H pylori.



TRANSPORT OF THE CHICKEN LYSOSOMAL MEMBRANE
PROTEIN LEPlOOIN TISSUE CULTURE CELLS CONTAINING
THE TEMPERATURE SENSITIVE DROSOPHILA MUTATION,
SHIBIRETSI

S. M.Hartz and T. F. Roth
Department of Biological Sciences
University of Maryland Baltimore County.

Two routes exist for the transport of lysosomal membrane proteins to lysosomes. A direct route trans-
ports lysosomal membrane proteins from the Golgi to the late endosome before being passed to the lyso-
some. An indirect route first targets proteins to the plasma membrane (PM) before being endocytosed
and delivered to the lysosome. We are using the temperature sensitive mutation of Drosophila
melanogaster. shibire, to determine if the chicken lysosomal membrane protein, LEPIOO, uses the indirect
route for transport to the lysosome. The shibire mutation causes a reversible inhibition of receptor-mediat-
ed endocytosis (RME) within 2 minutes when the temperature is shifted from 22"C to 30"C in shibire
(shi), but not WT tissue culture cells. IfLEPlOO travels by the indirect route, than it should accumulate
on the PM of RME blocked shi cells. To test this we cloned the LEPIOO eDNA into a copper inducible
Drosophila expression vector. Shi and WT cells were transfected with LEPIOO DNA, and protein
expression was induced for various times at 22"C and 30"C. Cells were then fixed, and LEPIOO localized
by indirect immunofluorescence microscopy. We found when RME is blocked, LEPlOO appears on the
PM two times faster (between 1.5 and 2.5 hours) than when RME is not blocked (between 3 and 4
hours). Studies in WT cells were used to determine if temperature had a significant effect on transport
rate. There was no difference in the transport rates ofLEPlOO to the PM or lysosomes at 22"C or 30"C
in WT cells, suggesting that differences in the rate of LEPIOO transport in shi cells at 22"C and 30"C are
a result of the shibire mutation. We also examined when LEPIOO first appears in fluorescein dextran
labeled lysosomes. We found that LEPIOO takes approximately twice as long to reach lysosomes in shi
cells at 30"C (2 to 3 hours) than at 22"C (by l.5hours). When RME is inhibited, LEPlOO is detected in
the lysosomes 30 minutes after it first appears on the PM. These results suggest that the majority of
LEPlOO first travels to the PM where it is internalized by a slow clathrin-independent mechanism before
it transports to the lysosomes. An alternative possibility is that LEPIOO travels to the lysosomes by both
the direct and indirect routes. In conclusion, we found that a significant portion of chicken LEPIOOpro-
tein travels to lysosomes in Drosophila tissue culture cells by the indirect route. This is the first study to
describe lysosomal membrane protein transport in a Drosophila tissue culture system.

INTERACTIONS OF PROTEUS MIRABILIS UREASE SUBUNITS
WITH ACCESSORY PROTEINS IN A YEAST TWO-HYBRID
SYSTEM

Heimer, S., and H. Mobley
Department of Biochemistry and Molecular Biology
and the Dioision of Infectious Diseases
School of Medicine
University of Maryland at Baltimore.

The urease gene cluster of uropathogenic Proteus mirabilis encodes three structural subunits (UreA,B,
& C) and four accessory proteins (UreD,E,F, & G). Loss of accessory protein expression correlates with
the lack of Ni2+ incorporation into the urease active site hence loss of enzymatic activity. In Klebsiella
aerogenes, the urease apoenzyme forms Ni2+-sensitive complexes with DreD and UreD,F, & G. Based on
these observations, we hypothesize that urease accessory proteins interact directly with the urease apoen-



zyme to facilitate Ni2+ incorporation into the active site, We propose to use the Brent yeast two-hybrid
system to study such protein-protein interactions in vivo. In this system, specific proteins are fused to
either a DNA binding or transcriptional activation domain. If the specific proteins interact, then the
fused domains are brought in close proximity to form a hybrid transcriptional activator which controls the
expression of reporter genes in Saccharomyces cerevisiae. We have constructed amino terminal fusions of
a B42-activation domain to UreC, UreD, and UreF as well as a LexA DNA binding domain fusion to the
amino terminus ofUreD. DNA sequencing and Western blotting indicate that these fusions are in-frame,
In S, cerevisiae, the LexA-UreD fusion can enter the nucleus and bind to LexA binding sites within a
gal4-regulated promoter as determined by its ability to repress transcription of a lacZ reporter.
Conversely, LexA.-UreD was demonstrated to activate transcription oflacZ and leu2 reporters in which
upstream activating sequences were replaced with LexA binding sites. This background activity produced
in the absence of an interactive B42-fusion protein is undesirable; therefore it will be necessary to con-
struct LexA fusions with other structural and accessory proteins. These fusions will be used to examine
specific interactions between the urease structural subunits and accessory proteins.

A UNIQUE PROTEASE IN CULTURE FILTRATES OF
MYCOBACTERIUM TUBERCULOSIS.

Jennifer L. Ruckert and Sharon S. Rowland.
Department of Medical and Research Technology
School of Medicine
University of Maryland at Baltimore

Extracellular proteases produced by pathogens may cause tissue necrosis, exacerbate the immune
response, and cleave immune molecules. The manifestations of tuberculosis are the consequence of inter-
actions between the host and Mycobacterium tuberculosis (Mtb). Little is known about the virulence factors
of Mtb. This lab has previously reported the presence of a elastolytic protease in culture filtrates of Mtb.
In this study, protease activity was determined by 24 hr incubation, at 370C with a 1% azocasein assay
and an elastin-Congo red assay. Culture filtrates (6-8 weeks growth in Santon's broth) of Mtb were passed
through a Sephadex G-25 gel filtration column, and proteolytic activity was present in the fraction con-
taining molecules with molecular weights (MW) less than 5000. Using a standard curve obtained from a
G-75 gel filtration column, the molecular weight of the protease was estimated to be 2000 MW.
Proteolytic activity was decreased upon incubation with protease type XXV. Isoelectric focusing in a
Rotorfor cell resulted in a concentration of activity at approximately a pH of 7.0. When the protease was
electrophoresed on Tris-tricine gels (10-20%), two Coomassie blue-stained bands of approximately 3,000
and 2,000 M\N" were seen. These studies indicate that Mtb produces an unusually small protease/elastase
which is found in late growth phase culture filtrates.

MECHANISM OF PHASE VARIATION OF MRiP FIMBRIAL
GENE EXPRESSION IN UROPATHOGENIC Proteus mirabilis

Hui Zhao,' Farah Bahram, Jennifer Burns, Xin Li, Ian Blomfield,# and Harry Mobley
Molecular and Cell Biology Program and
The Division ojInfectious Diseases
Scbool of Medicine
University of Maryland at Baltimore

Proteus mirabilis, associated with complicated urinary tract infection, expresses mannose-
resistant/Proteus-like (MRIP) fimbriae. Expression of these surface structures, which mediate hemagglu-
tination and have a demonstrated role in virulence, undergo phase variation. By DNA sequence analysis, a



260-bp invertible element was found immediately upstream of mrpA, the gene encoding the primary
structural subunit. The invertible segment is flanked by 17-bp inverted repeats, and the presumptive half-
sites for recombinase binding show homology to those for FimB and FimE encoded by the E. colijim
(Type 1 fimbriae) gene cluster. The inversion site, which appears inside the inverted repeats, was located
by sequencing both "on" and "off" switch elements cloned on a O.7-kb fragment. In the "on" position, a
canonical a70 promoter precedes mrpA; in the "off" position, the putative promoter is directed away from
mrpA. The switch region was invertible in P mirabilis but not in E. coli and displayed a preference for the
off position. The mrpI gene, encoded upstream and transcribed in the direction opposite to the rest of the
operon, was able to confer inversion of mrp switch region. Although mrpI is homologous to jimB and
jimE, the cloned mrpI was unable to mediate switching of the Exoli invertible element, nor would cloned
fimB and fimE mediate inversion of the Proteus switch region. When PCR-amplified from cultures
expressing MRIP fimbriae (static broth cultures), the switch region was found in both on and off posi-
tions. When PCR-amplified from cultures not expressing the fimbriae (agar-grown), the switch region
was off only. We conclude that MRiP phase variation is mediated by mrpI and the switch region.
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THE IDENTIFICATION OF STRUCTURAL ALTERATIONS IN
THE DNA SYNTHETIC APPARATUS OF HUMAN BREAST
CANCER CELLS

Bechtel, P., 'Coll, J., 'Malkas, L., Hickey, R.
Departments of Pharmaceutical Sciences,*Pharmacologyand Experimental Therapeutics, and
Program in Oncology
University of Maryland at Baltimore

The increase in the incidence of breast cancer is a growing concern among American women. A variety
of mechanisms appear to mediate the transformation of a normal cell to a cancer cell. However a complete
and thorough description of this process has yet to be presented. What is known however, is that most
cancer cells replicate DNA and divide at a faster rate than normal cells. As a step toward understanding
how alterations in the DNA synthetic process contribute to the transformation process we have isolated a
stable multiprotein DNA replication complex from genetically matched malignant and nonmalignant breast
epithelial cells. This multiprotein replication complex (MRC) has been isolated using a series of sedimen-
tation and chromatographic techniques and is fully competent to replicate DNA in vitro. Our results show
that the MRC isolated from malignant cells has a higher DNA polymerase a activity and greater in vitro
DNA synthetic activity than the MRC from its nonmalignant counterpart. We have identified several of
the protein components of the MRC using one dimensional polyacrylamide gel electrophoresis (PAGE)
and western blotting techniques. 2D PAGE analyses have demonstrated that several of the protein compo-
nents of the MRCs isolated from malignant cells have altered mobilities and/or levels of expression. These
altered mobilities may be the result of an alteration in the protein structure which results in a change in the
size of the protein or a charge difference. We are currently identifying the components of the MRC which
exhibit altered mobilities and levels of expression in breast cancer cells. We are also examining whether
protein modification such as poly (ADP) ribosylation or protein phosphorylation contribute to the struc-
tural alterations identified in the breast cancer cell MRC. Our results will enhance our understanding of
the role modifications to specific components of the MRC play in the development of breast cancer. Our
studies may also lead us to identify novel drug targets which are components of the breast cancer DNA
synthetic machinery and which may enhance our ability to treat breast cancer.



CONSTRUCTION OF RECOMBINANT RNA TEMPLATE FOR
USE AS AN INTERNAL STANDARD IN QUANTITATIVE
RT-PCRFORHCV

Hongrong Cai*, Xiang Zhang", Mohamed Abdel-Hamid'", Nasir Bashirelahi", and Niel Constantine'"
*Department ofBiochemistry
#Department ofPathology
School of Medicine
University of Maryland at Baltimore

The genome of hepatitis C virus (HCY) is a single-stranded RNA molecule of plus-polarity about
9400 nt in length. An open reading frame spans nearly the whole length of the genome coding for 3019-
3011 amino acids and is flanked at both 5' and 3' by two non-coding regions about 341 and 27-60 nt long
respectively. According to the 5' non-coding region (%NC) a pair of primers was designed and synrhe-
sized: NFS (030-054) GTGAGGAACRACTGTCTTCACGCAG; and NRS (307-331) TGCTCATG-
GTGCACGGTCTACGAGA. Using the primers and the patient's HCY RNA as template, RT-PCR
product was cloned into peRIl and confirmed by both restriction enzyme digestion and peR. The
recombinant plasmid was designated as pCRII-5NC. After digestion of pCRII-5NC with Srnal, a 187-
bp fragment was deleted from the 302-bp original fragment and the sequences corresponding to the
primers remained and were ligated. The deleted pCRII-5NC was named pCRII-5NCd. pCRII-5NCd
was linearized with EcoRV, and Sp6 RNA polymerase was used to transcribe the mutant fragment. The
product was digested with Rnase-free Dnase. After removal of free ribonucleotides, the RNA concentra-
tion was measured spectrophotometrically at 260 nm. Using this quantified RNA as internal standard, a
competitive RT-PCR method can be used to detect serum RNA quantitatively. Such measurements are
important clinically because the amount ofHCV RNA is believed to correlate with the progression of
hepatitis, and to be a prognostic marker after treatment.

FUNCTIONAL CHARACTERIZATION OFTHE HUMAN
MITOCHONDRIAL LON PROTEASE

Leslie T. Emmert-Buck§*, Michael R. Maurizi", Susan Gottesman'[. and Michael M. Gottesman"
"Laboratory of Cell Biology and fLaboratory ofMolecular Biology, National Cancer Institute, National Institutes
ofHealth, Bethesda, Maryland
and the §Department of Pathology
School of Medicine
University of Maryland at Baltimore

The human Lon protease is an ATP-dependent serine protease that is highly homologous to the Lon
protease of Escherichia coli, which is responsible for rate-limiting degradation of a number of regulatory
proteins. Human and yeast Lon have recently been localized to the mitochondrial matrix. In yeast, Lon
is essential for mitochondrial function and integrity of the mitochondrial genome. The human Lon pro-
tease expressed in E. coli has activity in vitro when assayed for heterologous protein degradation, but does
not display activity in vivo against E. coli Lon-specific substrates. To determine which domains of Lon
determine substrate specificity, we have constructed chimeric proteins containing homologous portions of
the bacterial and human Lon proteases. As for the full-length human Lon, the chimeric proteins thus far
do not complement an E. coli Ion mutation in vivo. Additional constructs containing a mutation at the
serine active site and a FLAG epitope tag at the carboxy terminus have been made and expressed in E.
coli. These constructs are also being examined for the ability to act as dominant negative mutants in vitro
and in vivo.



MOLECULAR CLONING, OVEREXPRESSION AND
CHARACTERIZATION OFTHE TraE PROTEIN OF RP4
PLASMID, A HOMOLOGUE OF ESCHERICHIA COLI DNA
TOPOISOMERASE III

Zhiyu Li", Swati Malpure", Uplaksh Kumar", Hiroshi Hiasa# and Russell]. DiGate*+
*Department of Pharmaceutical Sciences
School of Pharmacy
University of Maryland at Baltimore
and -Medical Biotechnology Center
and #Sloan-Kettering Cancer Center, New York, NY

The TraE protein of the broad host range plasmid RP4(IncP group) exhibits significant protein
sequence homology to Escherichia coli DNA topoisomerase III (Topo III). The two proteins show the
most extensive homology in the amino-terminal 600 amino acids of the polypeptides and rapidly diverge
in their carboxyl-terminal domain of the TraE protein contains putative zinc finger motifs. The putative
zinc fingers in the TraE protein show homology to one another as well as one of the zinc finger present in
Topo I.
The PCR amplified RP4 TraE gene was cloned into the T7 RNA polymerase-based overexpression

vector pET3c. The vector was then transformed to BL21(topB-) strains. The polypeptide was induced,
overexpressed, and purified to apparent homogeneity using a purification procedure similar to that
designed for Topo III.
The purified traE gene product has been shown to catalyze the relaxation of supercoiled DNA and the

resolution of DNA replication intermediates. The TraE protein-induced cleavage pattern of a 45 base
oligonucleotide is identical to Topo III. This suggest that the TraE Protein is a true homologue of Topo
III. The in vivo function ofTraE protein is still unknown.
In addition to our experiments with TraE protein, we have continued to study structure/function rela-

tionships within E. coli Topo III. E. coli Topo I & III perform distinct biochemical reactions in vitro.
Topo III is a better decatenase than Topo I, which relaxes negatively supercoiled DNA more efficiently
that Topo III.
In order to gain insight into the biochemical properties that are responsible for their unique catalytic

properties, we have begun to analyze the nucleic acid binding properties of these enzymes using small,
model substrates. A double-stranded substrate containing a small, single-stranded gap using small, model
substrate for decatenation. Using this type of substrate, we found the minimum gap size needed for effi-
ciently binding and cleavage by Topo I and Topo III. In addition, we have also determined the position of
bases that seem to stabilize enzyme binding.
From the results of these different substrate studies, we are proposing a model which suggests the dif-

ferences in the biochemical reactions performed by Topo III &Topo I in vitro.

SITE SPECIFIC INSERTION OF ARA-C INHIBITS DNA
REPLICATION INITIATION PROTEIN LARGE T-AG BINDING
TO THE SV40 ORIGIN

Yao, L., Malkas, L.*, Ross, D.*, Wei Y.* and Hickey, R.
School of Pharmacy and "Medicine and the Program in Oncology
University of Maryland at Baltimore.

Ara-C (l-~-D arabinofuranosylcytosine) is a highly effective antileukemic agent. Studies have shown



that ara-C disrupts DNA teplication by inhibiting the activity of DNA polymerase and terminating the
elongation of newly synthesized DNA strands. However, the finding that ara-C is mainly incorporated
into internucleotide positions within these DNA strands raises interesting questions about the mechanism
of action of ara-C. In this study, we investigated how ara-C affects the initiation of DNA replication.
Incorporation of ara-C into the DNA duplex affects the binding of the replication initiator protein, large
T-Ag, to the SV40 replication origin. It was found that incorporation of ara-C into specific sites within
the replication origin inhibited T-Ag binding. Ara-C insertions into the T-Ag binding site I, II and early
palindrome regions of the SV40 replication origin inhibited T-Ag binding by >60%, 35%, and 15%
respectively, while decreasing the melting temperature of the DNA duplex by 3.8,1,2.9 oC, respectively.
Insertion of Ara-C into T-Ag binding site increases the inhibition ofT-Ag binding caused by incorpora-
tion of ara-C into the other two sites. Our studies indicate that the insertion of ara-C into a DNA strand
can alter the helical stability and subsequent utilization of the DNA as a template for DNA replication.
Our data provides evidence indicating that the recognition of origin of DNA replication by protein
required to initiate DNA synthesis can be selectively altered as a function of the site of incorporation of
ara-CMP within that DNA template. We believe that these results provide new insights into the mecha-
nism underlying the ara-C mediated inhibition of DNA synthesis and may have a role in mediating the
cytotoxic effects of ara-C within cells.
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THE EVALUATION OF TWO MACROCYCLIC STRUCTURES AS
POTENTIAL SPECIFIC BINDERS FOR PHOSPHOTYROSINE

Edward S. Cotner, Andrei S. Yelovich, and Paul]. Smith
Department of Chemistry & Biochemistry
University of Maryland Baltimore County

Transmission of signals within a number of biochemical pathways critical to normal cellular growth
and differentiation involves phosphorylation of tyrosine residues on protein surfaces. These phosphotyro-
sine residues are subsequently recognized and bound by proteins containing SH2 domains. Importantly,
overphosphorylation of proteins through kinase overactivity or phosphatase underactivity has been impli-
cated as a causative factor in a number of disease states, including breast and ovarian cancers. In such
cases, a possible method of stemming undesirable signaling could involve preventing the binding of SH2-
containing proteins to phospho tyrosine-containing proteins. Accordingly, two macrocyclic molecules have
been prepared to selectively bind phosphotyrosine; these are cyclobis (paraquat-p-phenylene) (1) and
guanylated p-cyclodextrin (2).

Equilibrium binding constants for (1) and (2) with phosphotyrosine have been determined. Binding
constants with a number of potential interferents such as tryptophan, phosphoserine, and ATP have also
been measured as a means of assessing specificity. These data will be presented.



DIFFERENTIAL REQUIREMENTS FOR RAF-1 AND
PI3-KINASE ACTIVITIES IN P56LCKMEDIATED
TRANSFORMATION OF DEVELOPING THYMOCYTES

Kui Lin-, Kristin M. Abraham1,2
1Molecular and Cell Biology Program
School of Medicine
University of Maryland at Baltimore
2Department of Microbiology and Immunology
University of Maryland at Baltimore.

Transgenic mice overexpressing high levels of p56lck activity reproducibly developed thymic rumors of
immature surface phenotype. Cell lines derived from these tumors represent immortalization of thymo-
cytes at different stages during double negative (DN) to double positive (DP) transition. We have utilized
these Ick-transformed thymic lymphoma cell lines to characterize signal transduction pathways activated
by Lck in developing thymocytes. Our data indicate that components of the Ras/Raf-l/MAPK as well as
the PI3-kinase (PI3K) pathways are activated in these cell lines. In these cells, p56lck overexpression pro-
motes tyrosine phosphorylation of the She protein and constitutive interaction between She and Grb2.
MAP kinase activity is activated more than 20-fold in lines expressing the activated/mutant form of
p56lck, while less than two fold MAPK activation is observed in lines overexpressing wild-type p56lck.
Intriguingly, Raf-I is similarly hyperphosphorylated in lines transformed by both forms of Lck. Forskolin
can inhibit Raf-t kinase activity by activating protein kinase Aj treatment of lck-rhymic lymphoma lines
with forskolin affects cell physiology by blocking Gl/S transition and inducing programmed cell death
(PCD). Another enzyme involved in tyrosine kinase-mediated signal transduction, PI3K, is found in anti-
phosphotyrosine immunoprecipitates recovered from these cells and is associated with the proto-oncogene
product c-Cbl, which is also phosphorylated on tyrosine residues in these cells. In contrast, inhibition of
PI3K activity by its specific inhibitor wortmanin results in G 1 arrest without inducing PCD. Our results
suggest that both Raf-I and PI3K activities are required to promote cell cycle progression stimulated by
p56Ick, while the former but not the latter is required for maintenance of cell viability following Lck over-
expresslOn.

SEQUENCES INVOLVED IN SORTING OF CYTOPLASMIC
AND NUCLEAR INTERMEDIATE FILAMENTS

Timothy Mical, Susan Janicki, and Mervyn Monteiro
Departments ofNeutology and Molecular and Cell Biology
University of Maryland at Baltimore
(Supported by a grant from the American Cancer Society)

Intermediate filament (IF) proteins are found in both the cytoplasm as well as in the nucleus. During
mitosis when the nuclear envelope breaks down both types of Ifs are disassembled and freely intermingle,
yet segregate back to their respective compartments. Previous work in our lab and others has shown the
importance of various domains within the IF proteins that are responsible for their proper sorting and
assembly. To further delineate the mechanisms of sorting we have created a number of additional deletion
and chimeric IF molecules. In particular we have created mutants of human Lamin B deleted in various
combinations of the NLS, the CAAX motif and the 42 amino acid insertion unique to lamins. We have
also created chimeric molecules in which the head and tail regions of Lamin A were replaced by those of
the mouse neurofilament light subunit. Targeting and localization of these mutant and chimeric mole-
cules were studied after transient transfection of fibroblast cells. These results indicate that the different
IF domains have distinct roles in both targeting as well as IF assembly. Additionally there was a time
dependent alteration in the localizaiton and assembly of the transfected molecules suggesting that assem-



bly of these proteins may be regulated in a cell cycle dependent manner.

ADHESION KINETICS OF STAPHYLOCOCCUS AUREUS
PHILLIPS TO COLLAGEN II UNDER DYNAMIC CONDITIONS

Nehal Mohamed and]ulia M. Ross
Department oj Chemical and Biochemical Engineering
University of Maryland Baltimore County.

Staphylococcus aureus is the most common etiological agent of bacterial arthritis and acute osteomyelitis,
and has been shown to bind collagen II (a major constituent of cartilage) under static conditions (Patti,
].M. et al, 1994). However, considering the fact that many infections caused by S. aureus are acquired
through the blood stream, their interactions with extracellular matrix proteins under dynamic conditions
are very important. The interaction of S. aureus Phillips (a strain expressing a collagen adhesin) with colla-
gen II under dynamic conditions is being studied in order to determine the kinetics of adhesion at shear
rates ranging from 100s-'-1200s-1 (1-12 dynes/cm-). A parallel plate flow chamber is being used to flow
cells over a collagen II matrix and observations are made using phase contrast video microscopy coupled
with digital imaging software. The quantification of adhesion is accomplished by using an Adhesion
Coefficient (%) which is the of ratio of the number of cells adhering per unit surface area to the number
of cells per unit area being transported to the matrix surface. We report the binding of S. aureus Phillips
to collagen II under shear conditions up to a shear rate of 1000s-1 (10 dynes/ems). However, once bound
onto the collagen II matrix, the cells can withstand very high shear rates (over 5000s-1) without detach-
ment. We have also observed the interaction between S. aureus PHlOO (a collagen adhesin negative strain)
with collagen II and found that cells roll on the matrix but tend not to adhere. This may suggest the pres-
ence of another important cell surface receptor. These results suggest that the observed attachment may
play an important role in initiating infection in the human body.

FIBER TYPE DIFFERENCES IN THE DISTRIBUTION OF
~-SPECTRIN AND DYSTROPHIN

McRae W. Williams and Robert ]. Bloch
Department of Physiology
School of Medicine
University of Maryland at Baltimore

Duchennes Muscular Dystrophy is a disease of skeletal muscle associated with progressive deteriora-
tion of muscle fibers, caused by mutation of the protein, dystrophin. This protein is believed to connect
the contractile apparatus to the sarcolemma. Dystrophin shares structural similarity with n-actinin, ~-
spectrin, and other members of the spcctrin superfamily. Previous experiments from this laboratory have
shown that these proteins colocalize in particular areas of the sarcolemma, suggesting that they may have
similar roles. To study further the relationship between dystrophin and ~-spectrin, we used immunofluo-
rescence and confocal microscopy to compare their distribution in slow and fast twitch muscle fibers. We
found that ~-spectrin was concentrated in sarcolemmal domains in register with the M -line and Zvline in
both fast and slow twitch myofibers. Longitudinal structures containing ~-spectrin were found at the sar-
colemma in both fiber types, but they were more predominant in fast twitch fibers. In fast twitch muscle
the areas between the Zclines and M-lines showed no ~-spectrin staining. The slow twitch fibers, howev-
er, contained a "mat" of ~-spectrin that occupied regions of the sarcolemma between the M -lines and Z-
lines. Dystrophin colocalized with ~-spectrin at the M- and Z-lines in both slow and fast muscle, but,
differences between the two were less apparent as both demonstrated a mat-like pattern of dystrophin



labelling between the Z-line and M-line. Thus, ~-spectrinand dystrophin colocalize over wider areasof
the sarcolemma in slow twitch fibers, but ~-spectrinshows a more limited distribution than dystrophin in
fast twitch fibers. This may have clinical significance, as fast twitch fibers are more susceptible to damage
in patients with Duchennes Muscular Dystrophy.

INVESTIGATION OF HRG~lMEDIATED SIGNAL
TRANSDUCTION BY INHIBITION OF ERBB2 EXPRESSION IN
A HUMAN BREAST CANCER CELL LINE

Yoo,J.-Y., and Hamburger,A. W.
Molecular and Cellular Biology Program
Department of Pathology
University of Maryland Cancer Center, Baltimore, Maryland

Growth factor receptors of the tyrosine kinase class I subfamily, EGF receptor (erbBI), ErbB2,
ErbB3, and ErbB4, possess the unique ability to mediate biological responses via heterodimerization after
ligand stimulation. High concentrations of HRG~I, the ligand of erbB3 and erbB4, induce AU565
human breast cancer cells, which express ail EGFR family members, to differentiate. To study the role of
erbB2 in the erbB3 or erbB4 mediated HRG~1 signaling pathway, erbB2, in the antisense direction, was
cloned into a pcDNA3 expression vector and transfected into AU565 cells. After selection in G418 con-
taining media, individual clones were tested for erbB2 expression by Western blotting. After 12 days of
culture in the presence oflow concentrations (0.1 ng/ml) ofHRG~I, the number of erbB2 nonexpressing
cells increased 1.8-7.3 fold as compared to a 1.1-1.4 fold increase in erbB2 expressing lines including the
AU565 parental cells. In high concentrations (10 ng/ml) of HRG~I, cell number was reduced in both
erbB2 nonexpressing or expressing cells. ErbB3 was still tyrosyl phosphorylated and associated with PI3-
Kinase in response to HRG~1 in the erbB2 nonexpressing cell line, AUB2-30. In AUB2-30 cells, the
greatest activation of erbB3 was observed in 1 ng/ml ofHRG~I, as compared to 10 ng/ml ofHRG~1 in
AU565 cells, suggesting responsiveness of erbB3 to HRG~1 was changed by inhibition of erbB2 expres-
sion. A 90 kDa protein was highly tyrosyl phosphorylated and associated with Shc in the presence of 0.1
and 1 ng/ml ofHRG~1 only in AUB2-30 cells, suggesting activation of a salvage pathway to transduce
the signal in low concentrations ofHRG~1. These findings suggest that erbB2 modulates signal transduc-
tion in low concentrations ofHRG~l, presumably through the heterodimerization with erbB3, and has
little effect in the signal transduction mediated by high concentrations ofHRG~1.



INTERACTION OF INSULIN RECEPTOR SUBSTRATE-2
WITH THE INSULIN AND INSULIN-LIKE GROWTH FACTOR I
RECEPTORS: EVIDENCE FOR TWO DISTINCT
PHOSPHOTYROSINE-DEPENDENT INTERACTION
DOMAINS WITHIN IRS-2

Youyan Zhu'+S, Weimin He '+$, Ann Craparo'S, Thomas]. O'Neill',]acalyn H. Pierce#, and Thomas
A. Gustafson" +
'Department of Physiology and -Proyram in Molecular and Cell Biology
School of Medicine
University of Maryland at Baltimore
#Laboratory of Cellular and Molecular Biology
National Cancer Institute, NIH, Bethesda, MD
SThese authors contributed equally to this work

Insulin receptor substrate 2 (IRS-2) has recently been shown to be a substrate of the insulin receptor
(IR). In this study we utilize the yeast two-hybrid and in vitro interaction assays to demonstrate and to
begin to characterize the interactions between IRS-2 and the IR. We show that IRS-2 interacts directly
with the IR and the related insulin-like growth factor-1 receptor (IGFIR). The interaction requires
receptor kinase activity since no interaction was observed with kinase inactive receptors. We show that
the region ofIRS-2 which contains the putative PTB and SAlN elements (188-591) is sufficient for
receptor interaction and that this interaction is dependent upon the NPX(p)Y motifs of the receptors.
These findings are consistent with our previous conclusions regarding IRS-l interaction. In addition to
this domain, an additional domain of interaction was identified in the central region of IRS- 2 and was
localized to amino acids 591 and 733. This interaction was found to be dependent upon receptor phos-
phorylation but was NPX(p)Y-independent. All of these interactions could also be demonstrated in vitro
using IRS-2 GST fusion proteins. We conclude that IRS-2, unlike IRS-1, can interact with tyrosine-
phosphorylated signaling proteins such as the IR and IGFIR via multiple independent binding motifs.
Our findings suggest the existence of a previously unidentified phospho tyrosine-dependent binding
domain with the central regions ofIRS- 2.

NEURAL SCIENCES

INFLAMMATORY CYTOKINES MEDIATE DIBUTYRYL
CYCLIC AMP (dbcAMP)-INDUCED COMPLEMENT GENE
EXPRESSION IN GLIAL CELLS

Suzanne M. Dashiell, Padmavathy Vanguri and Carol Lee Koski
Department of Neurology and Pathology
School of Medicine
University of Maryland at Baltimore
(Supported by NIH P50 NS20022)

Schwarm cells (ScbC), the myelinating glial cells of the peripheral nervous system (PNS), are
immunocompetent cells that secrete inflammatory mediators like TGF~,IL-10, IL-l, and complement
molecules. Their phenotypic expression of a distinct set of differentiation-specific genes is dependent



upon a signal generated upon contact with axons. The second messenger cA1v1Phas been implicated as
this signal in regulating SchC phenotype. Previously we showed that treatment of cultured rat SchC with
the cAMP analog dbcAMP, stimulated C3 (the third component of complement) mRNA and protein
expression after 24 hours, and was significantly enhanced upon costimulation with IFN-y and TNF-a
(Dashiell, 1993). This response was inhibited by cyclohexamide (CRX). The delayed kinetics and the
requirement for de novo protein synthesis implied an intermediary signal-molecule in the C3 induction
pathway. We wanted to determine if this molecule was IL-1~. Rat SchC treatment with lOng/mL IL-1~
induced C3 mRNA and priotein that peaked at 6-12 hours. CRX did not inhibit IL-1~-induced C3
mRNA at 3 hours. RT-PCR analysis detected IL-1~ mRNA by 6 hours in dbcAMP-treated SchC, pre-
ceding that of dbcAMP-induced C3 mRNA by 18 hours. Induction of C3 mRNA and protein at 24
hours was inhibited >85% by neutralizing anti-IL-1~ antibody and 66% with IL-1 receptor antagonist,
suggesting that IL-1~mediated SchC C3 production in an aurocrine-paracrinc manner by binding to a
signal transducing Type II IL-1 receptor. Coincubation with the anti-inflammatory cytokine TGF-~
(10ng/mL) for 24 hours produced significant partial inhibition of both db cAMP- and
dbcAMP+IFN+TNF-stimulated C3 and Il-1~ expression, suggesting thatTGF-~ modulated this
autocrine loop. Endogenous production of C3 and IL-1 by resident SchC in response to elevating intra-
cellular levels of cAMP may then contribute to the inflammatory events associated with peripheral nerve
demyelination.

CORTICAL DEVELOPMENT IN THE TRISOMY 16MOUSE
MAY PROVIDE CLUESTO THE ORIGINS OF MENTAL
RETARDATION IN DOWN SYNDROME

T arik F. Haydar
Department of Physiology
School of Medicine
University of Maryland at Baltimore. (Supported by NIH.)

Down syndrome (DS), the most common genetic form of mental retardation, occurs in nearly 1 of
every 700 live births, yet the cellular and molecular explanations for the mental retardation in DS remain
largely unknown. Late gestational fetal DS brains are not abnormal; most of the neuropathology and
symptoms associated with the reduced cognitive ability in DS are therefore thought to develop after birth.
Abnormalities during early cortical development in DS have not been ruled out, however. We have found
that the thickness of cortical layers in the trisomy 16 (Ts16) mouse brain, an animal model ofDS, also
look normal just before birth, but that there is a delay in attaining this normal size. We have also studied
early cortical development in the Ts16 mouse, specifically the radial and tangential expansion of the
nascent Ts16 cortex, and have found 1) that the overall size of the Ts16 cortex is smaller in the lateral and
rostral-caudal dimensions throughout fetal development, 2) that a significant delay exists during radial
corticogenesis which adversely affects the growth and maturation of the cortical plate, and 3) that this
delay in radial growth is overcome late in fetal gestation leading to apparantly normal cortical lamination
and thickness just before birth. This delay, which appears to be caused by abnormalities in the prolifera-
tive kinetics of neuroblasts, as revealed by bromodeoxyuridine labeling of fetal brains, may result in abnor-
malities in later stages of cortical plate development near birth. Therefore, a delay in Ts16 brain develop-
ment resulting from reduced proliferation may result in both abnormal numbers of radial cortical units
and delayed production of cortical layers during a critical period of brain development. These distur-
bances may therefore account for the eventual mental retardation in human DS.



MUSCARINIC ENHANCEMENT OF DEPOLARIZATION-
INDUCED SUPPRESSION OF INHIBITION IN RAT
HIPPOCAMPAL PYRAMIDAL CELLS

L.A. Martin and RE. Alger
Department of Physiology
School of Medicine
University of Maryland at Baltimore

Depolarization-induced suppression of inhibition (DSI) is the transient decrease in GABAA IPSCs
that follows the activation of a hippocampal CAl pyramidal cell with brief trains of action potentials or
voltage steps. DSI affects both spontaneous IPSCs (sIPSCs) and evoked IPSCs (eIPSCs). DSIof
sIPSCs is often absent or weak under normal conditions. However, muscarinic receptor activation can
enhance or induce DSI. To investigate the mechanism of this effect we examined the dose-response rela-
tionship between carbachol (0.1-30 flM) and DSI in hippocampal slices. We used whole-cell recording
pipettes filled with a high-[Cn-containing solution and 1-s depolarizing voltage pulses (VH= -70 mV) to
cause DSI of sIPSCs. At concentrations < 1 pM, carbachol increased the frequency of small-to-medium
IPSCs (50-200 pA),but did not induce DSI. At 1-3 flM, carbachol typically induced the onset of large
sIPSCs (>300 pAl and DSI. Further increases in concentration had little additional effect.

The increase in sIPSC frequency and the sudden onset oflarge amplitude sIPSCs suggested that car-
bachol activates interneurons. To pharmacologically isolate an interneuron population, we used the
GABAB agonist badofen (0.5-5 flM), which reportedly inhibits only a subset of interneurons. Baclofen
blocked the large amplitude IPSCs and DSI. This effect could be reversed by CGP35348, a GABAB

antagonist.
Muscarinic receptor activation, however, is not necessary for DSI because atropine did not block DSI

of sIPSCs when it occurred in the absence of carbachol, and carbachol is not required to produce DSI of
eIPSCs. We conclude that muscarinic receptor agonists primarily activate a subset of interneurons which
are particularly susceptible to DSI.

N-ETHYLMALEIMIDE (NEM) BLOCKS DEPOLARIZATION-
INDUCED SUPPRESSION OF INHIBITION IN RAT
HIPPOCAMPAL PYRAMIDAL CELLS

S.E. Mason, R.A. Lenz, L.A. Martin, T.A. Pitler,J.J. Wagner, and B.E. Alger
School of Medicine
University of Maryland at Baltimore (Supported by NS30219 and NS22010 to B.E.A.)

Depolarization-induced suppression of inhibition (DSI) is the transient decrease in GABAA IPSCs
that follows the activation of CAl pyramidal cells or Purkinje cells with brief trains of action potentials or
a voltage step (Pitler and Alger, 1994, Neuron, 13:1447-55). DSI lasts 60-120 s and is mediated by a ret-
rograde signalling process (pitler, et al., Soc. Neurosci. Abstr., 1995). DSI is blocked in slices from per-
tussis-toxin-treated hippocampi, implying the existence of a G-protein-linked step somewhere in the DSI
process. It will be useful to apply the criterion of G protein sensitivity in future studies of DSI, but treat-
ment with pertussis toxin itself is laborious, and the technique does not permit confirmation of the capa-
bility for DSI in any given pertussis-toxin-exposed cell.

N-ethylmaleimide is a sulfhydryl alkylating agent that inhibits certain G-protein-mediated actions
(e.g., Shapiro et al., 1994, J. Neurosci., 14:7109-16). We now report that bath-applied NEM blocks DSI
of spontaneous inhibitory postsynaptic currents (sIPSCs) recorded under whole-cell voltage clamp in neu-
rons recorded from rat hippocampal slices. A high-[Cl- ]-containing intracellular solution was used, and



DSI was induced by 1-s, 60-m V depolarizing steps from -70 mV. NEM did not alter IPSCs or passive
cell properties, although it did block G-protein-mediated baclofen responses. The NEM method is easy
to apply and permits study of DSI in a cell prior to and after the G proteins are blocked. These results
support the hypothesis of G protein involvement in DSL

REDUCTION OF A RESTING POTASSIUM CONDUCTANCE
CONTRIBUTES TO HISTAMINE DEPOLARIZATION OF
FERRET SENSORY NEURONS
K.A. Moore, M.S. Jafri and D. Weinreich
Department of Pharmacology and Experimental Therapeutics
School of Medicine
University of Maryland at Baltimore

Although it is well known that histamine (HA) can excite primary afferent neurons, the membrane
mechanism(s) mediating this response have yet to be elucidated. In vitro, HA (10 - 50 fiM) depolarizes
~80%of intact or acutely dissociated ferret nodose neurons by 5 to 45 mV. The depolarization was associ-
ated with either an increase (14/30), a decrease (15/30) or no net change (1/30) in the resting membrane
conductance (Gm). In -40 % of the neurons, a reversal potential (Erev) value for HA-induced currents
could not be established. The Erev value for the increased Gm response was extrapolated to 18 ± 3 mV
suggesting activation of a non-selective cation channel. The decreased Gm response was dose dependent
(ECso " 3 fiM) and was reversibly blocked by an H1 antagonist (pyrilamine, 1 nM). In voltage clamp,
this response reversed polarity at -81 + 1 mV. A two-fold elevation of K+out shifted Erev by 22 mV and
a 2/3 reduction of K+out shifted Erev by -40 mV. This HA response is produced by a blockade of resting
'leak' K+ channels. HA increase excitability of vagal afferents through multiple mechanisms including
membrane depolarization and elevation of membrane resistance.

PHARMACEUTICAL SCIENCES

DIRECT-TO-CONSUMER PRESCRIPTION DRUG
ADVERTISING

Lynette R. Bradley
Department of Pharmacy Practice and Science
School of Pharmacy
University of Maryland at Baltimore.

Direct-to-consumer advertising of prescription medications (Rx ads) is becoming a popular and preva-
lent vehicle for information for people in today's health conscious society. Rx ads are defined as any pro-
motional effort by a pharmaceutical manufacturer to present prescription drug information to the general
public via the lay media.

This poster will show the development of this new health care phenomenon. The effects of Rx ads on
the consumer, pharmaceutical industry, and health care professional will be examined in order to help to
elucidate the effects of the regulations governing this form of advertising. Although the role of Rx ads, its
regulations and purposes, have not been clarified by empirical research, there have been some studies and
surveys done to try to answer questions surrounding the issue.



The justification for the federal regulations regarding Rx ads will be discussed. Prior to the 1980's, Rx
ads were targeted to health care professionals, but as consumerism grew, some advertising directly to con-
surnerswas initiated. In 1983, a voluntary moratorium on Rx ads was agreed upon by the pharmaceutical
industry and the Food and Drug Administration (FDA). Although the moratorium ended in 1985 with
the premise that current regulations regarding prescription drug advertising were sufficient for consumer
protection, the issue is controversial and has prompted various public health actions.

Suggested public health actions are: (1) Increase Congressional funding to allow the FDA Division of
Drug Marketing, Advertising, and Communication to screen R.x ads before publication and revise existing
regulations; (2) Emphasize to consumers and health care professionals that advertising is not equivalent to
consumer education; (3) Encourage use of independent and unbiased pharmaceutical information, e.g.,
USP Drug Information for the Patient and; (4) Encourage a therapeutic alliance between patients and
health care professionals as a means of strengthening the consumers' role in drug therapy.

DRUG THERAPY IN THE PREVENTION OF NONSTEROIDAL
ANTI-INFLAMMATORY DRUG INDUCED GASTROINTESTINAL
EVENTS

Julie Kreyenbuhl, Ilene Zuckerman
Department ofPharmacy Practice and Science
School of Pharmacy
University of Maryland at Baltimore. (Supported by a grant from Searle)

The primary objective of this study is to estimate the differences in risk for gastrointestinal (GI) events
among patients taking nonsteroidal anti-inflammatory drugs (NSAIDs) alone, NSAIDs with 'ineffective'
prophylactic therapy, or NSAIDs with 'effective' prophylactic therapy. Using Maryland Medicaid claims
data, a cohort ofNSAID users 60 years of age and older will he identified. A descriptive analysis of the
cohort's NSAID use from October 1994 to October 1995 will be conducted, in which the drug, average
daily dose, duration of use, concurrent use with prophylactic GI therapies, and concurrent use with other
medications that are associated with GI bleeding will he described. In addition, NSAID and prophylactic
GI therapy will be described according to physician specialty. Within the cohort of NSAID users, a nest-
ed case-control study will be conducted in which four controls matched according to gender, race, nursing
horne status, and, possibly, severity of disease will be chosen for each case with a GI event. Logistic
regression analysis will be used to estimate the risk of a GI event in the groups of patients utilizing inef-
fective, effective, or no prophylactic GI drug therapy, controlling for various factors that may confound the
relationship between drug exposure and the GI event. Assuming that the prevalence of exposure to
NSAlDs in the undiseased control group is 20%, 325 cases and 1300 controls will be required to detect an
odds ratio of 1.5, with 80% power and at an alpha level of 0.05.



A COMPARISON BETWEEN THE BIOCHEMICAL
CHARACTERISTICS OF MUCINS SECRETED CONSTITUTIVELY
AND MUCINS RELEASED BYATP IN PRIMARY HAMSTER
TRACHEAL EPITHELIAL CELL CULTURES

K.McCracken and K.c. Kim
Department of Pharmaceutical Sciences
School of Pharmacy
Universiry of Maryland at Baltimore

Primary hamster tracheal epithelial cell cultures secrete mucin through constitutive and regulative
mechanisms. These mucins can be collected from the cultural spent media and then eluted with the void
volume of Sepharose CL-4B chromatography. By labeling the cells with 3H -glucosamine, a major com-
ponent of mucin, and then collecting the spent media both before and after treating the cell cultures with
2 rnl\1 ATP, we can compare the biochemical characteristics of these constitutively and regulatively secret-
ed mucins, respectively. Therefore, in this investigation, we attempted to compare these characteristics by
subjecting these mucins to a series of biochemical analyses. The profiles from Sepharose CL-4B chro-
matography were alike, as were those from Sepharose CL-2B chromatography. Cesium chloride density
gradients revealed dual densities of 1.5 g/ml and 1.3 g/ml for all mucins assayed. Subjecting the mucins
to neuraminidase resulted in 13% digestion for both mucin types, indicating comparable sialic acid con-
tent. Both constitutively and regulatively secreted mucins were 100 % digested with sodium borohydride,
which demonstrated an equal susceptibility to reductive b-elimination. The above results failed to indicate
any biochemical differences between mucins secreted constitutively and those secreted regulatively.
Further analyses may prove differently.

PENICILLIN G-INDUCED BACTERICIDAL ACTIVITY OF
ENDOTHELIAL CELLS CULTURED ON GELFOAM MATRIX

Bin Zhang, Michelle Centra, Guanliang Cao, Gerald M. Rosen
Department of Pharmaceutical Sciences, peOL program
School of Pharmacy
University of Maryland at Baltimore.

In recent years, a body of evidence has surfaced, documenting the ability of endothelial cells cultured
on monolayer to phagocytose bacteria. However, unlike neutrophils and monocytes/macrophages, the
endothelial cells in these models did not kill bacteria. Several years ago, we developed a new three-dimen-
sional endothelial cell culturing model, which simulates the morphology of the endothelial cells in small
vessels and capillaries. Given the fact that endothelial cells may be derived from the same pluripotent
stem cells as macrophages, we explored the possibility that endothelial cells phagocytose and kill bacteria.

Our studies demonstrate that endothelial cells cultured on Gelfoam blocks for 10 days exhibit the bac-
tericidal activity toward Staphylococcus aurues, which is time-dependent, resulting in over 90% killing after
2 hours. In concurrence with earlier studies, endothelial cells cultured on monolayer do not exhibit the
activity.

Penicillin G, including in the endothelial cell growth media, was found to be a critical factor in the
bactericidal activity exhibited by these Gelfoam-ladened endothelial cells. Instead of killing Staphylococcus
aurues directly, Penicillin G appears to activate endothelial cells cultured on this matrix. Furthermore, our
results reveal that bacterial killing takes place within the endothelial cell phagosome.

Our findings suggest that endothelial cellls play an active role in host immune response against micro-
bial invasion. Future studies are aimed at determining the mechanism by which Gelfoam-ladened
endothelial cells kill Staphylococcus aurues.
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ACTIVE MODE-LOCKING OF A NEODYMIUM HYBRID
LASER

BoGuo
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County.

Mode-locking of neodymium(Nd)- doped laser is an important method to obtain ultrashort optical _
pulses. Conventional Nd lasers use only a single gain medium. We have combined Nd:Glass and Nd:YLF
to form a hybrid laser in an effort to utilize the complementary properties of good phase coherence of
Nd:YLF and broad bandwidth of Nd:Glass to generate ultrashort laser pulses. We studied the character-
istics of actively mode-locked hybrid laser with the Nd:Glass pumped 5.1 times of its threshold. When
only the Nd:Glass was pumped (Nd:YLF was not pumped), the spectrum was either jittering or stable
with large bandwidth (lOA) . The pulse width we obtained was between 28 to 70 ps. When the Nd:YLF
was pumped more than about twice of its threshold, the spectrum of the hybrid laser became stable with
narrow bandwidth (2-2.5A) and was "locked" to that of Nd:YLF. Short pulse of 11-15 ps pulse width
was obtained. More advantages can be demonstrated in passive mode-locking of this hybrid laser.

CLASSIFICATION BY NEURAL NETWORKS FOR VACCINE
ADVERSE REACTION EVALUATION

Chia-shan Hou, Tulay Adali, Jawahar Tiwari
Department if Computer Science and Electrical Engineering
University of Maryland Baltimore County

We present a neural network classifier for evaluation of possible adverse reactions of a particular vac-
cine. We address the problems associated with the selection of the appropriate feature vector and the
noise in the dataset resulting from inter-observer variability.We study the distribution of input patterns
and perform principal component analysis to understand the nature of the data. We design a multilayer
perceptron classifier and present the classification results and compare of its performance to that of logis-
tic regression for two class classification. We show the superior performance of neural network classifier.



MAGNETIC RESONANCE IMAGE RECONSTRUCTION BY
ECHO-PLANAR IMAGING DATA

Ning Lil, Tulay Adali1 and Moriel NessAiver2
1Information TechnologyLaboratory
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County
2Department of Diagnostic Radiology
University of Maryland Medical System

We present two methods for reconstruction of distortion-free magnetic resonance (MR) images from
echo-planar imaging data. Echo-planar imaging uses a sinusoidal readout gradient, and hence, the mea-
sured data does not sample k-space in an equidistant manner. For reconstruction, first, a computational
method known as gridding is explored to effectively obtain a resampled data set in Cartesian grid thus
allowing the use of Fast Fourier Transformation. The method also utilizes a windowing function with
compact support in the k-space and good roll-off in the image domain. Another method is developed by
calculating the frequencies and the associated complex numbers in the k-space in order to use the conven-
tional discrete Fourier Transformation. A curve fitting technique is used to locate the frequencies by com-
puting the total power and the true mode of the signal. To compensate for the variation of the sample
point density, the method estimates spin density by calculating the weighted function of the observed FID
signal. Reconstructed images are presented and it is shown that both methods are promising in terms of
geometric accuracy and ghost artifact reduction.

WAVEGUIDE GRATING MULTI/DEMULTIPLEXERS USING
ASYMMETRIC I10-PORTFOR WAVELENGTH DIVISION
MULTIPLEXING NETWORK

Wenhua Lin, Haifeng Li, Y. J. Chen
Department of Computer Scienceand Electrical Engineering
and Joint Program for Advanced Electronic Materials
University of Maryland Baltimore County

Optical wavelength division multiplexing (WDM) network is very attractive for increasing the band-
width and capacity in optical fiber transmission lines and computer networking systems. One of the key
technologies for VVDM systems is wavelength multi/demultiplexers. The phased-array waveguide grating
multiplexer/demultiplexer is capable of implementing the wavelength routing/switching in the WDM
network.
We have demonstrated novel asymmetric I/O-port phased-array waveguide grating multi/demultiplex-

ers where dual-port gives full control of the wavelength/frequency-routed characteristics, dual-channel-
spacing operation and fine tuning center wavelength/frequency ( termed veriner effect). The devices are
made of silica waveguides on a silicon substrate with a 6 mm x 6 mm core size and a 0.76 % refractive
index difference using flame hydrolysis deposition and reactive ion etching techniques. The device oper-
ates with dual-channel-spacing at both constant-wavelength (2 nm) and constant-frequency (200 GHz)
channel spacing standards. The device exhibits a low fiber-to-fiber insertion loss of 4.8-5.2 dB and a
crosstalk rejection less than -20 dB. The center wavelength/frequency is adaptive to processing variations
through the asymmetric I/O-port design. They can be used cascadably and integratably with other opto-
electronic components, and can serve as the building block for integrated WDM systems, such as an opti-
cal add/drop multiplexer and a VVDM switch/filter.



CPLlRCPL NETWORK AND THEIR APPLICATION

Xiao Liu and Tulay Adali
Department of Computer Science and Electrical Engineering
University of Maryland Baltimore County

The canonical piecewise linear network (CPL) and its extension, recurrent canonical piecewise linear
network (RCPL) are presenred. The nonlinear mapping ability of CPL network and dynamic properties
of RCPL network are discussed. The CPLlRCPL network offers the following benefits: (1) it constitutes
a comprise between the inherent complexity of the nonlinear domain and the theoretical abundance of
linear model; (2) it can make use of standard linear adaptive filtering techniques for performance training
tasks; (3) because of its piecewise linear nature, it is easy to incorporate known statistical information into
the network structure; (4) it offers savings in computation time and implementation cost, especially when
modeling strong nonlinearities; (5) since RCPL network also employs feedback, it has a distinct dynamic
behavior which is much more powerful than that attained by the use of finite duration impulse response
feedforward structures. Overall, they are computationally efficient and conceptually simple. As an applica-
tion, the learning algorithm for a simple RCPL network is derived and applied to multilevel equalization.
The numerical experiments demonstrate the superior performance of RCPL network for adaptive equal-
ization.

NONLINEAR OPTICAL LOOP MIRROR DEMULTIPLEXER
FOR BIT RATES HIGHER THAN 100 G BIT/SEC

Ding Wang
Department of Computer Science Electrical Engineering
University of Maryland Baltimore County

With the rapid increase in information transmission rates, all-optical networks may soon be working
at bit rates of more than 100 G bit/sec. At present electronic devices can not process data at bit rates
higher than 20 G bit/sec. The nonlinear optical fiber loop mirror (NOLM) is a simple signal demulti-
plerer that can switch optical pulses at rates up to 100 G bit/sec. It is especially important for high speed
all-optical TDM networks.

When signal pulses are transmitted through an optical fiber) they experience timing jitter so that they
are no longer well-synchronized with the control pulses that are used in the (NOLM) to de-multiplex
them. The acceptance timing window of the (NOLM) must be borad enough to allow for this timing jitter.
Typically acceptance window of several pulse widths is acceptable.

I have investgated whether it is possible to use standard telecommunication fiber with randomly varying
birefringence to obtain a wide acceptance window. To do so, my colleages and I ahve construcetd the theo-
retical model of the (NOLM), and I have investigated the predictions of this model computationally.

We found: (1) A smooth and broad switching curve can be obtained when the fiber length is about 4
pulse dispersion lengths. (2) The corresponding width of the acceptance window is about 3 FWHM(full-
width half maximum) of pulse. (3) With an increase of the fiber length the switching curve developes an
oscsillatory structure. (4) The total width of the acceptance window changes logarithmically with the dis-
tance. Cascading two (NOLM)s, it is possible to obtain an acceptance window that is 5 (FWHM) of the
pulse duration, which is the typical width of a time slot in soliton communication.

Thus we conclude that a (NOLM) based on standard telecommunication fiber can be used for high
speed switching. A (NOLM) that is based on standard fiber is much simpler than (NOLM)s based on
polarization preserving fiber that require complicated cross-splicing of fiber pieces inside the (NOLM) to
increase the pulse interactions.



MEDICAL IMAGE UNDERSTANDING - MODELING AND
REPRESENTATION

]ianhua Xuan and Tulay Adali
Information Technology Laboratory
Department of Computer Scienceand Electrical Engineering
University of Maryland Baltimore County

Computerized 3-D imaging has demonstrated significant promise in several clinical applications, such
as surgery simulation, radiotherapy planning, and quantification of tissue pathology. Three-dimensional
image processing is in great need to fulfill such clinical tasks. For example, 3-D shape modeling is mainly
a prerequisite to solve the registration and identification needs like in 3-D brain anatomical atlas, and effi-
cient visulization. Furthermore, dynamic physical models of anatomical structures should be developed to
provide realistic surgery simulation and planning for interaction with 3-D images.
In this presentation, we discuss a particular application - brain anatomical atlas. Then, we present our

3-D modeling and representation scheme which follows a bottom-up transition from surfaces to parts to
objects. The method takes a data-driven (bottom-up) strategy through local surface recovery and inferring
differential geometry of the surface, then utilizes a powerful human image understanding theory - recog-
nition by components (REC) - to develop a part decomposition algorithm to better describe highly com-
plex objects like human brain. Furthermore, we propose a feature-based surface modeling technique to
reconstruct fine scale structures and natural irregularities as well as to capture the global shape appropriate
for matching against object prototypes. A qualitative description can therefore be derived from the local
surface differential geometry for each part in terms of three properties: cross-section shape, axis shape, and
axis sweep. The qualitative and quantitative representations of complex structures can be utilized for vari-
ous applications, for instance, brain atlas building, anatomical object recognition, and visualization and
manipulation for surgical planning and simulation.

MATHEMATICS

COMPUTATIONAL STUDY OF FINITE ELEMENT METHODS
FOR NEARLY INCOMPRESSIBLE MATERIALS

Lawrence K. Chilton and Manil Suri
Department of Mathematics and Statistics
University of Maryland Baltimore County

Modern commercial codes for solving elasticity problems allow both h- and p-refinement. These
capabilities must be used carefully since the standard finite element method is known to behave poorly
under h-refinement for nearly incompressible materials, a phenomenon known as "locking." Mixed
methods have been proposed that theoretically perform equally well under both h- and p-refinemenr (Suri
and Stenberg 1994). These methods are compared to the standard method to determine if the mixed
methods offer any computational advantage. A test problem was chosen along with appropriate error
measures. The standard method and the mixed methods were then used to solve the test problem and
their performance compared via the error measures. Both approaches performed well when computing
displacements, but the mixed methods were much better for computing pressure. As expected, locking was
observed when computing pressure for nearly incompressible materials using the standard method. In
contrast, the mixed methods converged at essentially the same rate independent of the degree of incom-
pressibility.



A BESOV SPACE ALGORITHM FOR IMAGE SEGMENTATION
AND COMPRESSION

Scott A. Imhoff
Department ojMathematics and Statistics
University of Maryland Baltimore County

A new image compression algorithm is presented which offers improved compression (in the sense of
fl error versus coefficient count) when compared to results presented in an influential 1992 paper by
DeVore,]awerth, and Lucier. This improved compression is realized by adding a Besov space segmenta-
tion to the algorithm of DeVore et al. Image segmentation is implemented in a manner which effects
smoother Besav space membership for the component pieces than the Besov space membership of the
starting image. This results in a net improvement in compression as the reduction in coefficient count for
the segments exceeds the segmentation boundary data count. Following segmentation, an orthonormal
wavelet transform decomposes the segmentation components on a ladder of resolution spaces. Finally, a
pixel quantization stage occurs using the (I norm. We add rigor to previous arguments for quantization in
(I by solving for the contrast sensitivity threshold slope analytically. Image compression algorithms are
important to a variety of applications owing to the pervasive need to efficiently use bandlimited informa-
tion channels and finite data storage resources.

MATHEMATICAL MODELS OF CRYSTAL GROWTH

Alden Lisa Moylan
Department ofMathematics and Statistics
University of Maryland Baltimore County

Explosions, flushing toilets, and crystal growth represent an area of mathematics concerned with
movement of a free boundary. In the formation of snowflakes) temperature) surface energy) and other
physical factors affect the growth of these beautiful crystals. From these boundaries, models are developed
to analyze the evolution of the boundaries and to understand the roles of various physical factors. This
review will survey some recent progress in mathematical studies of crystal growth. The level set methods
being developed by Osher) Sethian and others provide an effective way to describe the complicated)
branching growth of dendritic crystals. Numerical algorithms, essential for accurate predictions) are dis-
cussed. Finally, the role of computers both in computation and illustration is reviewed.

THE INFLUENCE OF AN APPLIED ELECTRIC FIELD ON
DEFECT INTRODUCTION RATES IN N-TYPE InP

Michael]. Panunto
Department of Physics
University of Maryland Baltimore County. (Supported in part by the Office of Naval Research.)

Indium phosphide(InP) solar cells have consistently demonstrated a superior radiation resistance than
those fabricated from gallium arsenide(GaAs) or silicon(Si), making them a more suitable power supply
for satellites in high radiation space environments. Previous work has shown that the thermal annealing
rates of defects in electron irradiated p-type InP change if the annealing is performed under a reverse bias
(A. Sibille 1983). This effect has been verified for p-type InP, and an opposite result found in n-type InP
In order to investigate what role an electric field plays in the rate of defect formation, n-type InP diodes
were subjected to various reverse biases during irradiation with 1 MeV electrons. The irradiations were
performed using incremental fluences from 6E14 to 1E16 e-/cm2 to simulate space radiation conditions,
and thereverse biases ranged from 0 to 6 volts. Defect concentrations in the diodes were then obtained



through Deep Level Transient Spectroscopy (DLTS), and tracked as a function of electron fluence. The
data show a substantial enhancement in the defect concentrations as a function of electr.ic field strength.
This suggests that the electric field assists defect formation in n-rype InP. The experiment was then
repeated with solar cells having the same polarity and device architecture as the diodes. The cells' photo-
voltaic(PV) parameters were then measured to see if their degradation is also a function of the applied
electric field strength.

THE FINITE ELEMENT INTERFACE METHOD

Padmanabhan Seshaiyer
Department ojMathematics and Statistics
University of Maryland Baltimore County

Design over complex domains often requires several individuals to separately perform meshing and
finite element analysis on subdomains. Unless a great deal of attention is paid to compatibility conditions,
the process of domain re-composition can be very difficult. A technique by which this can be accom-
plished using interface Lagrange multipliers has been developed at NASA. By this, separate users can
analyze different subdomains without any compatibility between the meshes, and the resulting stiffness
matrices can then be concatenated. The NASA technology addresses only the case of lower-order ele-
ments. We have been performing research to extend this technology to higher-degree polynomials such
as those used in the p and hp version of the Finite Element Methods. A major goal in this research is to
computationally and mathematically investigate the stability and convergence of the resulting method
when different degrees are used for the primary and the interface variables. We will be presenting the
results for the Interface method that has been tested against the usual Standard method for a test problem
involving two subdomains.

A NUMERICAL METHOD FOR INVERSE ELLIPTIC PROBLEM

Igor Shimansky
Department ojMathematics and Statistics
University of Maryland Baltimore County

The inverse problem for elliptic equations has important applications in ground water flow, electronic
tomography, and non-destructive material analysis. The well-known feature of this problem is ill-posed-
ness, which means large variation in solutions could be the result of small variations in given data. As a
consequence, a good choice of numerical algorithm is extremely important. In this talk, several approach-
es to the problem will be considered including use of Greens function, highly oscillating funct.ions, and
differential equations for propagation of Dirichlet to Neumann operators. Model numerical experiments
will be presented.



MECHANICAL ENGINEERING

ELASTIC RESPONSE OF WOVEN S2-GLASS THICK LAMINATE

Prabhakaran K Centala and Akhtar S Khan
Department ofMechanical Engineering
University of Maryland Baltimore County.

The search for newer and more effective material is an ongoing process for the technical community.
Equally challenging is to design investigative methods and to carry out the investigation on these materi-
als so as to evaluate and fully characterize its mechanical behavior. Recently, Glass reinforced plastic com-
posites are being considered for the fabrication of combat vehicle hulls. A new composite system - thick,
multiply, S2-glass fabric impregnated with polyester resin is fabricated and being tested for this purpose.
For such an application, it is imperative that the structural integrity and dynamic response of the compos-
ite, during and following ballistic impact be evaluated. This paper reports the results of the first phase of
the three phase set of experimental investigation designed to be performed on the new laminate system. In
the first phase, experiments were performed to determine the materials elastic response and strength, to
quasi-static and dynamic loading. The effect of specimen geometry and effect of strain rates ranging from
10-6 to 103 in/in/sec. are also reported. Split Hopkinson Pressure Bar technique were adopted to obtain
high strain rates deformation. The experiments revealed the S2-glass fabric laminate to be orthotropic in
behavior and to have identical properties in two of the three principal directions.

HEAT-INDUCED CHANGES IN THE MECHANICS OF A
COLLAGENOUS TISSUE

Sihui Chen
Department ofMechanical Engineering
University of Maryland Baltimore County

We performed isothermal free-shrinkage tests (i.e., in the absent of mechanical loads) on a collagenous
tissue (bovine chordae tendineae). Specimens were instantly exposed to and maintained at a target tem-
perature( 65-85'C) for 120 sec to 1200 sec. The temperature level and a characteristic shrinkage time
exhibit an Arrhenius-type relationship. Appropriate scaling of actual time by this characteristic time
resulted in a single correlation between shrinkage and the duration of heating. In addition, heat-induced
shrinkage was largely irreversible when the tissue was returned to 37°C. Moreover, mechanical tests on
the collagenous tissue before and after heating at different temperature and duration showed that heat-
induced changes of the mechanical properties also depend on the characteristic shrinkage time. These data
provide important new insight into heat-induced changes in collagenous tissue that are relevant to the
design of heat-based clinical therapies as well as a better understanding of tissue structurelbehavior rela-
tions.

NEAR-TIP MICRO-STRESS FIELDS IN LAYERED ELASTIC
SYSTEMS

M. Jha and P. G. Charalambides
Department ofMechanical Engineering
University of Maryland Baltimore County (Support for this work was provided by grant CMS94-96209
from N.s.F. through Presidential Young Investigator award.)

In this work, the plane e1astostatic problems of bimaterial multilayer systems weakened by cracks



perpendicular to the layers or along the interfaces are considered. Approximate analytical models, capable
of capturing the micro-mechanical fields with admissible discontinuities, have been developed for both
crack geometries under mixed-mode loading. The analysis draws heavily from the asymptotic homoge-
nization principle and employs the method of complex elastic potentials to obtain the micro stress and
deformation fields. The present analytical models suggest that the zero order micro stresses fields exhibit
an r-l/2 singularity for all cases considered. The model predictions are compared with the numerical elas-
tic solutions obtained via the method of finite elements. The near-tip finite element studies were per-
formed within a heterogeneous cut-out region surrounding the physical crack-tip and subjected to homo-
geneous boundary displacement conditions. For cracks perpendicular to the layers, with the crack-tip
located away from the adjacent interfaces, three distinct K-dominated zones were found to exist. In the
region very close to the crack-tip, bounded by a radius approximately equal to 1/100 of the microstructural
characteristic length, the stress field was found to be in good agreement with the universal isotropic field.
The dominating tip stress intensity factor, K1tip,was however found to be considerably influenced by the
physical location of the crack-tip relative to the adjacent interfaces. In the far-field region, with radial dis-
tances greater than one unit-cell thickness, the micro stresses and deformations were nicely captured by
the approximate analytical model with all discontinuities consistent with material microstructure. The
inner and outer zones were found to be connected by a well defined transition zone. For mixed-mode
delamination cracking, the micro stress fields are dominated by the applied orthotropic stress intensity
factors. The model predictions for micro stresses and deformations were found to be in good agreement
with the corresponding finite element results. The models developed in this study can be used to assess
competing micro-fracture processes such as fiber breakage, matrix cracking and fiber/matrix interface
debonding which control the macroscopic mechanical response of the layered systems.

ELASTIC RESPONSE AND STRESS INDUCED DAMAGE
MODELING OF CERAMIC MATRIX CVI WOVEN
COMPOSITES

J.L. Kuhn and P.G. Charalambides
Department ofMechanical Engineering
University of Maryland, Baltimore County.

In this work, the elastic response to in-plane loading of a woven brittle matrix unit cell is studied
numerically via a three dimensional finite element model and analytically via a modified lamination theory
model. The analytical and numerical predictions for the effective elastic response of the woven
microstructure are compared to experimental data reported elsewhere. Non-linear micromechanics dam-
age models accounting for four discrete modes of microcracking induced by the woven unit cell stresses
are also under development. When the stresses in the pure matrix regions reach a critical level, the models
will allow for the nucleation and growth of discrete matrix cracks. As the loads increase, other microfrac-
ture events such as transverse bundle cracking parallel to the fiber reinforcements, and bundle matrix
cracking perpendicular to the fibers may also develop. Other types of damage such as bundle delamina-
tion can also be incorporated into the micromechanics models. The damage models are used to define
thebhomogeneous microcracking non-linear continuum model which can then be incorporated into a
non-linear finite element scheme.
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CHARACTERIZATION OF PARENT AND H-RAS-TRANSFECTED
NRK-52E CELL LINES FOR IN VITRO STUDIES

Carolyn]. M. Best-, Lee 'Ianzer-, Patricia C. Phelps-, and Kathryn A. Elligerl
1Department 0/ Pathology
School of Medicine
University of Maryland at Baltimore
2Lilly Research Laboratories, Indianapolis, IN

Several renal cell culture models have in the past been developed to study in vitro pathophysiology.
However, the use of renal cells for in vitro cancer cell models has been less prominent, despite the preva-
lence of renal cancer. We have characterized the frequently utilized NRK-52E cell line, and have trans-
fected it with the the H-rasV12 oncogene to create two new cell lines, H/1.2 and H/6.1. Characterization
studies of the parent and transfected cell lines included the following: nude mice studies and electron
microscopy to assess tumorigenicity; soft agar assay to assess in vitro anchorage-independent growth;
polymerase chain reaction to determine the presence of the H -ras V12 oncogene; Western analysis to mea-
sure oncoprotein expression; phase-contrast microscopy to assess in vitro morphology; cell counting to
assess cell growth kinetics; and immunofluorescence microscopy to visualize cytoskeletal microfilamenrs
and intermediate filaments. Both transfected cell lines were highly tumorigenic, capable of anchorage-
independent growth, carried the H-ras V12 oncogene, and expressed the H-ras V12 oncoprotein, whereas
the parent cell line did not. In comparison to the parent NRK-52E, the transformed cell lines grew with
irregular colony formation and increased plasma membrane ruffling. The transformed cells also grew
much more rapidly, with superconfluence resulting. Immunofluorescence microscopy showed differential
staining patterns between the normal and transformed cells for actin, keratin, and vimentin filaments.
These data provide valuable baseline information for a new cancer cell model and reveal tumor cell-specif-
ic characteristics worthy of further investigation.

CYSTEINE RESIDUES IN TRANSMEMBRANE DOMAINS OF
HUMAN M-OPIATE RECEPTOR ARE INVOLVED
IN RECEPTOR BINDING

Hongbing Deng
Department of Pharmaceutical Sciences
School of Pharmacy
University of Maryland at Baltimore

Information about the structural-functional relationship of human u-opiare receptor can be obtained,
like that of other G protein- coupled receptors, by identify-ing the residues in the transmembrane domains
which may involve in the binding sites. Our experiment are proposed to address whether the cysteine
residues in human p-opiate receptor are important for the receptor binding, and to identify- the specific
cysreines which are involved in the receptor binding site. The method we employed combines the tech-
niques of mutagenesis and chemical covalent modification We used human u-opiatc receptor stably
expressed cell line (CHO cells), to test the effect of sulfhydryl specific methanethiosulfonate (MTS)
derivitives on the binding of [3H]DAMGO to the receptor. We found that the MTS reagents inhibited
the receptor binding properties at dose-dependent manner. Compared with control in absence of MTS
reagent, after treatment ofMTS, KD increased from O.83±O.08nM of control to 1.3l±O.19nM; Bmex
was reduced greatly, nearly to 49% of control. These results demonstrate that cysteines in the wild type
human p-opiare receptor are important for receptor binding. To identify the susceptible cysteines, we
mutated eight cysteins in transmembrane domains, one at a time, to serine. Then examined the effect of



MTS reagent on mutant receptors. The susceptible cysteines are inferred from the lose of inhibition
effect ofMTS reagent on [3H]DAMGO binding to the mutated human p-opiate receptors. The pre-
liminary data shown that cysteinel92 and cysteine237 may contribute or partially contribute to binding site
of human u-opiare receptor.

DISTINCT MODES OF INTERACTION OF SHC AND INSULIN
RECEPTOR SUBSTRATE-l WITH THE INSULIN RECEPTOR
NPEY REGION VIA NON-SH2 DOMAINS

Weimin He-, Thomas J. O'Neill and Thomas A. Gustafson*+
Department ofPhysiology
and Program in Molecular and Cell Biology+
School of Medicine
University of Maryland at Baltimore

Insulin receptor substrate 1 (IRS-I) and src-homology and collagen protein (SHC) are signaling pro-
teins which are rapidly phosphorylated on tyrosines after insulin receptor (IR) activation. We have
recently shown that both SHC and IRS-l interact with the tyrosine-phosphorylated NPEY motif of the
IR and IGFIR via non-SH2 domains. In this study we characterize these interactions by examining the
effects of nineteen amino acid substitutions within and around the IR NPEY motif upon interaction with
SHC and IRS-I. We confirm that Y960 within the NPEY motif of the IR is essential for both IRS-l
and SHe interaction and that N957 and P958 are essential for IRS-l interaction and important but not
critical for SHC interaction. Additional mutations surrounding the NPEY motif revealed completely dis-
tinct patterns of interaction for SHC and IRS-I. Specifically, mutation of L952 and Y953 (at positions -
7 and -8 from Y960) markedly reduced IRS-l interaction but had no effect upon SHC interaction.
Likewise, mutation of A963 (+3) reduced IRS-l but not SHC interaction. Conversely, substitution of
L961 (+1) with either A or R reduced SHC interaction by 70% and 90% respectively yet had no effect
upon interaction with IRS-I. Interestingly, mutation of S955 to hydrophobic residue L enhanced SHC
interation greatly whereas no effect on IRS-l association with IR. Our data show that the sequences
within and surrounding the NPEY motif contribute differentially to either SHC or IRS-l recognition.
Our findings suggest mechanisms by which the differential interaction of known receptors with IRS-l
and SHC may be mediated.

ASSOCIATION OF p21rasWITH THE PLASMA MEMBRANE
INVOLVESCYTOSKELETALELEMENTS

Katherine H. Yiengerk, David W. Pumplin-, and Joseph P. Y. Kao1•3
Departments ofPhysiologyl and Anatomy2
School of Medicine
and Medical Biotechnology Center3
University of Maryland at Baltimore

Targeting of p21 ras to the plasma membrane is required for its signal transduction function. Current
understanding suggests that post-translational modifications to the CAAX motif at the carboxy terminus
and a second upstream signal, either a polybasic domain or a palmitoylated cysteine residue, result in a
random association with the plasma membrane lipid bilayer. To examine the interaction between p2pas
and the plasma membrane, immunofluorescence microscopy and electron microscopy experiments were
performed. Cells from a 3T3-derived line that over expresses H -ras were sheared to expose the internal
surface of the plasma membrane and then were fixed in paraformaldehyde. Immunofluorescent labeling
of these membranes with anti-pz.lt" antibody, Y13-259, produced a distinct pattern of localization sug-
gesting that the interaction is not the result of simple insertion of hydrophobic side chains into the



hydrophobic environment of the membrane. Electron micrographs also suggest a non-random interac-
tion. Immunogold labeling of the p21H-,", produced a clustered pattern of gold particles associated with
cytoskeletal elements. Areas of lipid bilayer without cytoskeletal proteins did not label with gold particles,
suggesting that more than the lipid bilayer is necessary for p21 H-ras association. When the membranes
were washed with a low-salt buffer followed by a high-salt buffer prior to fixation, 95% of the fluorescent
anti-p21 ras labeling was removed. Electron micrographs of these washed membranes shows significant
depletion in immuogold labeling as well as removal of most cytoskeletal elements without disruption to
the lipid bilayer. This evidence supports the necessity for involvement of cytoskeletal proteins in p21 ras
localization to the plasma membrane.

NURSING

DOMESTIC VIOLENCE IN PREGNANCY IN A MILITARY
POPULATION AND ITS RELATIONSHIP TO DEPRESSION
AND SELF ESTEEM

Loretta]. Cepis and Beth W. Gering
School of Nursing
University of Maryland at Baltimore

Domestic violence is a social problem of epidemic proportions which adversely effects the health of
millions of women each year. To establish the prevalence of abuse during pregnancy in a military popula-
tion and its relationship to depression and self-esteem, an anonymous confidential survey was distributed
to 317 women receiving prenatal care in two military hospital clinics. Only five (1.5%) women refused to
participate in the study. The sample of American Indian (1.7%), Asian (3.4%), black (18.2%), Hispanic
(5.5%), and white (69.5%) pregnant women revealed, that 9.4% (n=28) had been abused before or during
current pregnancy. Eighteen percent (n=54) of the women revealed abuse in their family of origin. No
significant differences between abused and nonabused were noted with respect to accompanied to
appointment, branch of service, abuse in family of origin, level of education, location of residence, or race
of partner. However there were significant differences between abused and nonabused with respects to
marital status and race of self Abuse was signifIcantly correlated with depression (p < .01) and self-
esteem (p < .01).

PREDICTORS OF ATRIAL ARRHYTHMIAS FOR PATIENTS
UNDERGOING CORONARY ARTERY BYPASS GRAFTING

Marla]. Dejong
Department ofAcute and Long Term Care
School of Nursing
University of Maryland at Baltimore

Coronary artery bypass grafting (CABG) is a commonly used and effective procedure to treat coronary
artery disease. Atrial arrhythmias occur frequently after CABG. The purpose of this descriptive study
was to identify demographic, preoperative, intraoperative, and postoperative factors that predict atrial
arrhythmias for post-CABG patients. The convenience sample consisted of 162 CABG patients who
were in sinus rhythm preoperatively. Patients were monitored postoperatively for the development of atri-
al arrhythmias. Data were collected using a prospective chart review. Fifty-two patients (32.1%) devel-
oped postoperative atrial arrhythmias. Of patients who developed these arrhythmias, the arrhythmia
occurred on the second or third postoperative day for 59.6% of the patients. Univariate predictors of post-



operative atrial arrhythmias included age (12 <.001) and presence of right coronary artery disease (12=
.004). Multivariate predictors of postoperative atrial arrhythmias included age (odds ratio per decade =

1.93,95% confidence interval 1.86-2.00, I' = .0007) and right coronary artery disease (odds ratio = 2.67,
95% confidence interval 1.14-6.23, I' = .02). This model was 69.8% accurate in predicting postoperative
atrial arrhythmias. Patients who developed postoperative atrial arrhythmias had a significantly longer hos-
pital stay than patients who did not develop these arrhythmias (I'= .003). The results of this study indi-
cate that age and right coronary artery disease can be used to identify patients at increased risk for atrial
arrhythmias after CABG.

AN ASSESSMENT OF THE VALIDITY OF MARYLAND
MEDICAID PRESCRIPTION CLAIMS

dosReis S, Zito]M, Speedie SM
Department of Pharmacy Practice and Science
School of Pharmacy
University of Maryland at Baltimore

Objective: Medicaid prescription claims are a rich source of data for pharmacoepidemiologic research,
yet the validity of these data for describing medication utilization is not well established. This study was
undertaken to determine if Maryland Medicaid prescription claims data can be used to describe psy-
chotropic utilization patterns.

Method: The validity of Medicaid claims data was assessed relative to two external data sources, the
medical record medication orders and the pharmacy file of dispensed medications. Psychotropic prescrip-
tion records from a one year period for 37 patients were reviewed from each of the three data sources.
The five variables abstracted from the medical record, pharmacy file, and Medicaid claims include the
date of the order, medication name and strength, quantity supplied, and days supplied. The claims data
were analyzed using a measure of concordance and the degree of accuracy.

Results: Results are expressed as the proportion of Medicaid prescription claims that are consistent
with the medical record data and the pharmacy file data. Only 72% of the Medicaid prescription claims
were identified in the medical record on medication name and date of the order. However, 98% of the
Medicaid claims were identified in the pharmacy file on these two variables. Among the matched pre-
scriptions, 84% and 93% of the Medicaid claims data, relative to the medical record and the pharmacy file,
respectively, were accurate on all five variables.

Conclusion: The findings showed that Maryland Medicaid claims data are a valid representation of
psychotropic utilization relative to the pharmacy file of dispensed prescriptions. Furthermore, these data
are accurate for the purpose of evaluating the duration and intensity of treatment.

HEALTH-PROMOTING BEHAVIORS AMONG YOUNG ADULT
AFRICAN AMERICAN, CAUCASIAN, AND HISPANIC
COLLEGE ATTENDING WOMEN

Caroline S. Maher
Department ofNursing
School of Nursing
University of Maryland at Baltimore

There have been limited nursing studies done exclusively on health-promoting behaviors among col-
lege age women, particularly women of different ethnic groups. This research aimed to identify, describe,
and compare health-promoting behaviors of young adult college-attending women and compared these
results based on ethnicity and the following demographic variables: age, income, employment, occupation,
exercise, smoking, dependent children, and the presence of a medical diagnosis. The sample consisted of



53 African Americans, 90 Caucasians, and 30 Hispanic women, age 18 to 39. The subjects were conve-
niently sampled at an all-women university, were given a brief description of the purpose of the study by
the principal investigator, and were asked to complete a 4 page questionnaire consisting of the Health-
Promoting Lifestyles Profile II (HPLP) and a 2 page demographic sheet. Data was collected only once
from the subjects. No significant differences were found on the HPLP scores or any of its six subscales
based on ethnicity. However, exercisers were found to score significantly higher on the HPLP (p=.OOO)
and on three of its subscales; nutrition (p=.002), physical activity (p=.OOO),and stress mangement
(p=.034). The absence of a medical diagnosis correlated with higher scores on the stress management
subscale (p=.030).

RELIABILITY AND VALIDITY OF SELF-EFFICACY MEASURES

Barbara Resnick
School of Nursing
University of Maryland at Baltimore

Self-efficacy, which is an individual's judgment of his or her capabilities to organize and execute cours-
es of action to accomplish specific goals, is considered an important component of motivation. Moreover
the theory of self-efficacy suggests that behavior is best predicted by considering both self-efficacy and
outcome expectancy beliefs, which are judgements of the consequences that a certain behavior will pro-
duce. The purpose of rhis study was: 1) to determine the reliability and validity of two self-efficacy mea-
sures (self-efficacy for functional ability and self-efficacy for participation in rehabilitation), and two out-
come expectancy measures (outcome expectancy for functional ability and outcome expectancy for partici-
pation in rehabilitation); and 2) describe the impact of efficacy beliefs on outcomes in a geriatric rehabili-
tation program. A descriptive pretest posttest design was used in this study. A total of 50 older adults (65
years of age and above) admitted to the James Lawrence Kernan Hospital for inpatient rehabilitation who:
1) sustained an orthopedic event; and 2) had no evidence of cognitive impairment, depression, or aphasia,
were included in the study. Within 48 hours of admission baseline data including demographic informa-
tion, admission self-efficacy and outcome expectancy beliefs, and baseline function (Functional Inventory
Measure) and participation (Participation Index) were obtained. Within 48 hours of discharge these mea-
sures were again completed. There was sufficient evidence for the reliability and validity of the efficacy
measures, with alpha coefficients between .70 and .95 and, as hypothesized, statistically significant
increases in efficacy beliefs between admission and discharge. Moreover, admission efficacy beliefs signifi-
cantly predicted discharge function and participation in rehabilitation. This study also provided support
for the impact of efficacy beliefs on outcomes in a rehabilitation program, and the need for continued
research using the theory of self-efficacy in geriatric rehabilitation programs.

SEXUAL FUNCTIONING BEFORE AND AFTER
HYSTERECTOMY

Julia Rhodes
School of Nursing
University of Maryland at Baltimore

The purpose of this study was to compare sexual functioning before and after hysterectomy. Study
participants were hysterectomized for benign conditions at 28 hospitals throughout Maryland during 1992
and 1993. In this paper we present results from interviews conducted pre-hysterectomy and at 1 and 2
years post-hysterectomy. Pre-hysterectomy 57% of sexually active women reported one or more of the fol-
lowing problems: infrequent orgasm, vaginal dryness, low libido, or dyspareunia. This dropped to 38% at
1 year post-hysterectomy and 33% at 2 years post-hysterectomy. Dyspareunia rates among sexually active
participants dropped from 41% pre-hysterectomy to 13% at 1 year post-hysterectomy and 11% at 2 years
post-hysterectomy. Similarly, 15% of sexually active patients had low libido pre-hysterectomy dropping to



9% at 1 and 2 years post-hysterectomy. Before hysterectomy 21% of sexually active participants experi-
enced orgasm infrequently, dropping to 13% at 1 year post and 12% at 2 years post. Among sexually
active women vaginal dryness was experienced by 30% pre-hysterectomy, 26% 1 year post-hysterectomy,
and 25% 2 years post-hysterectomy. Although fewer women had sexual functioning problems post-hys-
terectomy, 20% of women with no problems pre-hysterectomy were experiencing one or more problems at
1 year post. Logistic regression identified post-hysterectomy hot flashes and pre-hysterectomy depression
as the factors most strongly associated with sexual functioning problems at 1 year post-hysterectomy. On
the whole, sexual functioning was better after hysterectomy than before, however some women experi-
enced a worsening of sexual functioning.

A PILOT STUDY OF THE REPRODUCTIVE HEALTH HISTORY
QUESTIONNAIRE FOR ADOLESCENTS

Sheila K. Washington
Department ofMaternal Child Nursing
School of Nursing
University of Maryland at Baltimore

Adolescent pregnancy continues to be a major problem in this nation. Approximately one million U.S.
teenaged girls become pregnant each year. Recent statistics are showing that teenagers are engaging in
sexual activities at younger ages and are eventually falling prey to sexually transmitted diseases, unintended
pregnancies, and premature parenthood. In order to begin to combat this problem health care profession-
als need to be able to identify underlying sexual issues that confront adolescents of today.

The purpose of this project is to conduct a systematic assessment of the reproductive/sexuality atti-
tudes and knowledge of a specific adolescent population. To accomplish this, a pilot study of the
Reproductive Health History Questionnaire will be done to test the reliability of this instrument. This
questionnaire was designed to aide health professionals in identifying problems/concerns of adolescents in
the areas of sexuality, reproduction, contraception, and pubertal development.

A convenience sample of 87 adolescents (33 males and 55 females), aged 12-21 were recruited from
University of Maryland adolescent clinic in Baltimore, and the Laurence G. Pacquin Middle Secondary
School.

Data analysis included descriptive and summary statistics to describe the study participants. Cronbach
alpha was used to measure the instrument's reliability.

The reliability of the questionnaire as a whole was not able to be determined because there were too
few sample cases. The reliability of the subscales of the questionnaire was also determined, but the alpha
coefficients were less than the established acceptable standard. Therefore, it was concluded that this
instrument was unreliable for research purposes. But many interesting findings were gathered.



TOXICOLOGY

EFECTS OF WATERBORNE NITRITE ON PHASE I-II
XENOBIOTIC METAVOLIZING ENZYME PROFILES IN
RAINBOW TROUT (ONCORHYNCHUS MYKISS)

Jaime F. Gonzalez and Andrew S. Kane
Aquatic Pathobiology Center
Department ojPathology
School of Medicine
University of Maryland at Baltimore

This presentation will offer an overview of literature supporting an applied research plan in aquatic
toxicology. Preliminary results and information derived from this review will serve as a basis for testing
the hypothesis that non-xenobiotic stressors, such as changes in water quality (i.e. nitrites), does not alter
baseline xenobiotic metabolizing enzyme (XME) activity in fish. Waterborne nitrite (N02-) as naturally
occurring ions represent an intermediate state between ammonium and nitrate derived from organic mat-
ter decomposition. Under some circumstances (i.e, deep layers of ponds naturally righ in (N02-), efflu-
ents from industries, sewage discharges, intensive aquaculture conditions), (N02-) levels can be sufficiently
high to impair respiration processes through alterations in the cxy-reduction shift of hemoglobin (Hb).
Particularly, the oxidized state of iron (Fe3+) in Hb can reach a 90% level leading to anoxia and methemo-
globinemia. As a consequence, significant mortalities have been reported in rainbow trout populations
with high levels of oxidized Hb in erythrocytes. Although fishes handle higher levels of methemoglobin
relative to mammals, sublethal effects of (N02) in fish have not been fully characterized. There is evi-
dence that XME activity may be altered due to complexes formed between nitric oxide derived from
(NOz) and cytochrome P-450. This has been reported in mice and rabbits using optimized in vitro tech-
niques with microsomes. We will evaluate XME kinetics from trout using hepatic tissue slices as a source
ofXMEs. Tissue slices offer the ability to examine activities from intact cells within the functional archi-
tecture of the tissue and evaluate integrated phase I - phase II metabolism.

PRODUCTION OF SUPEROXIDE IN GOLDFISH MACRO PHAGES
FOLLOWING EXPOSURE TO AND RECOVERY FROM
SUBLETHAL CONCENTRATIONS OF COPPER

Suzanne V.Jacobson, Andrew S. Kane and Renate Reimschuessel
Department ojPathology
Aquatic Pathobiology Center
Program in Toxicology
School of Medicine
University of Maryland at Baltimore

The use of fish for scientific research has become a valuable tool to study immune modulation follow-
ing exposure to environmental contaminants. Teleosts are used because they are highly developed aquatic
vertebrates, whose immune systems share similar structural and functional characteristics with those of
mammals. Due to these similarities and the immunotoxic potential of many waterborne pollutants, fish
are used as models for higher vertebrates in immunotoxicological studies (Zelikoff et al, 1991) and as bio-
markers for immunotoxicology (Wester et al, 1994). In fish, as well as mammals, macrophages are a pri-
mary defense mechanism against potential environmental pathogens (Babior, 1984). Ingestion of these
pathogens stimulates the production of microbicidal reactive oxygen intermediates (ROI), a process
referred to as the respiratory burst. Exposure to environmental contaminants, such as copper, may attenu-
ate the immune response by interfering with macrophage ROJ production. It is unknown if function is



restored upon cessation of copper exposure. In order to determine if copper causes a reversible effect on
macrophage ROI production, we exposed goldfish (Carassius auratus) to sublethal concentrations of cop-
per (100 ppb for 96h) then allowed them to recover for 0 or 7 days. The production of intracellular super-
oxide following stimulation of the respiratory burst with PI\1A was compared in control and copper-treat-
ed fish by measuring the reduction of nitroblue tetrazolium in head kidney macrophages.

NEW NEPHRON DEVELOPMENT IN GOLDFISH KIDNEYS
FOLLOWING REPEATED GENTAMICIN NEPHROTOXICOSIS

Christopher J. Salice, Judirh Rokous, and Renate Reimschussel
Department of Pathology
Aquatic Pathobiology Center
Program in Toxicology
School of Medicine
University of Maryland at Baltimore

Previous studies have shown that goldfish kidneys are able to repair injury following a single dose of
gentimicin by regeneration along injured nephrons, and by developing new, distinct nephrons. Little is
known about the characteristics of new nephron development. The purpose of this study was to deter-
mine if new nephrons are developed following repeated exposure to gentimicin. Fish received three doses
of gentimicin (IP) with a six week waiting period betwen doses. After each dose, three fish were subsam-
pled 3 days after injection (to verify necrosis), 4 weeks after injection (to count developing nephrons) and
at six weeks (to evaluate regeneration of nephrons). Kidneys were removed from fish and stained with
hematoxylin and eosin. Developing nephrons were counted from histological sections. Area of the kid-
neys was determined by computer analysis of scanned slides. Data was reported as developing nephrons
per unit area and indicate that the ability of goldfish kidneys to develop new nephrons after repeated gen-
timicin exposures remains intact. Results from this study helps to expand the fish-kidney model as it per-
tains to possible treatment of human kidney diseases. Also, measurements of new nephron development
can be used as biomarkers of environmental nephrotoxins.

FISH MYCOBACTERIOSIS: MOLECULAR DETECTION AND
SPECIATION USING POLYMERASE CHAIN REACTION

AdelM. Talaat
Center for Vaccine Development
School ofMedicine
University of Maryland at Baltimore

Fish mycobacteriosis is a chronic wasting disease that may take up to 1 year to kill the fish. Wide ranges of
salt water fish as well as fresh water fish suffer from mycobacterial infection caused by Mycobacterium mar-
inurn, M. fortuitum and M. chelonae. Sometimes, the disease is asymptomatic leading to spread of the infec-
tion to entire fish stock before positive identification. Moreover, fish mycobacteriosis is considered of zoonotic
importance causing a skin lesions known as fish handlers' disease. A complete diagnosis of fish mycobacteriosis
might take up to 4 weeks for isolation of the causative organism and another 4 weeks for biochemical identifi-
cation and speciation. The molecular biology techniques like polymerase chain reaction can provide a rapid and
sensitive detection of presence of mycobacterial infections. In this report, we designed a set of primers to
amplify a 925 base pair fragment of the genomic DNA of genus mycobacteria from a bacterial colony prepara-
tion. Using restriction enzyme analysis we are able to differentiate between M. marinum and M. fortuitum
colonies. Trial on field mycobacterial isolates proved the sensitivity and reliability of our techniques. The assay
can be completed in few hours. This assay will be an important tool for detection of mycobacterial infection in
formalin preserved fish tissues, frozen tissue and fish biopsies without sacrifice of the animal. Rapid detection
and species identification will help in controlling the infection and avoiding the economic losses.
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BfpF, A PUTATIVE NUCLEOTIDE-BINDING PROTEIN THAT
INFLUENCES LOCALIZED ADHERENCE (LA) IN
ENTEROPATHOGENIC E. coli (EPEC)

Ravi P. Anantha, Kelly D. Stone, and Michael S. Donnenberg
University of Maryland at Baltimore

EPEC express a type-IV fimbriae, the bundle forming pilus (BFP), which is required for LA to Hep-
2 cells. The EPEC adherence factor (EAF) plasmid is required for both BFP expression and the LA phe-
notype. We have recently reported that a cluster of 14 genes plus an additional fragment, both from the
EAF plasmid, are sufficient to reconstitute BFP biogenesis and LA in E. coli HBIDI. The eighth gene in
the cluster, bfpF, is immediately upstream of blpP, which encodes the prepilin peptidase. The predicted
BfpF protein is 32.3% identical to the product of the pilT gene encoding a putative nucleotide-binding
protein of Pseudomonas aeruginosa necessary for twitching motility but not for pilus biogenesis. We have
produced an in-frame deletion mutation in bfpF and introduced the bfp gene cluster containing this
mutation into HBIDI carrying the additional fragment. Western blots of recombinant HBIDI containing
the bfpF mutation indicate that bundlin, the major structural subunit ofBFP, is produced and processed,
confirming that BfpF is not required for bundlin expression and that the mutation does not disrupt the
bfPP gene downstream. The bfpF-recombinant strain expressses BFP indistinguishable from the wild-type
recombinant strain. However, LA is increased in the bfpF- strain when compared to the wild-type strain.
These studies indicate that that BfpF plays a role in the LA phenotype. Further studies are underway to
elucidate the function of this protein in EPEe adherence.

COMMON FEATURES AMONG THE "FRATERNAL TRIPLETS"
SOXS, MARA AND ROB PROTEINS IN ESCHERICHIA COLI

KW.Jairl, X.Yu1, K. Skarstad2, R.G.Martin3,J.L. Rosned, N. Fujita4, A. Ishihama4, and R. E. Wolf,
Jr1
IDept. of Biological Sciences
University of Maryland Baltimore County
2Dept. of Biophysics, The Norwegian Radium Hospital, Oslo, Norway
3Laboratory of Molecular Biology, NIDDK, National Institutes of Health, Bethesda, Md
4Dept. of Molecular Genetics, National Institute of Generics, Mishima, Shizuoka 411,Japan.

The E. coli genes soxS (direct activator of superoxide regulon), rob (binds to right arm of oriC, but null
mutation is silent), marA (direct activator of multiple antibiotic resistance regulon), and tetD (resides with-
in TnlD but of unknown function) encode a closely related set of proteins within the AraC subfamily of
helix-turn-helix proteins. The amino acid sequences of these four proteins are 42% to 59% identical and
thus they are predicted to bind to identical or nearly identical target sequences. Using higWy purified
MalESoxS fusion protein, native Rob protein, and native MarA protein in in vitro transcription and DNA
binding assays, we found that the three proteins share the following common properties: (1) specific tran-
scriptional activation of the promoters of zwfjj>r,jUmC, nfo, micF, sodA and marRAB; (2) transcriptional
activation of the heterologous gnd promoter to which was fused the 21 bp, genetically defined zwf soxbox;
(3) binding DNA as a monomer; (4) DNA bending; (5) "ambidextrous"transcriptional activation, whereby



transcriptional activation at the zwf but not the fume or micF promoters depends on the C-terminal
domain (CTD) of the RNA polymerase alpha subunit. In addition, with MalESoxS, we found that the
alpha CTD is also required for activation of fpr and the hybrid zwf-gnd promoter, but not for activation
of nfo, while the C-terminal domain of the sigma subunit is not required for activation at the tested pro-
moters zwffpr,fumC, micF, nfo or sodd. In agreement with the respective requirements for the alpha
CTD, the DNase I footprints by MalESoxS on zwfand fpr lie upstream of their respective -35 promoter
hexamers, while the footprints on fumC, micF, rfo, and sodA overlap their - 35 promoter hexamers. In
summary, E. coli appears to have used repeatedly the same DNA binding, transcription activation module
to regulate expression of a highly overlapping set of genes that defend the cell against a variety of environ-
mental signals.

EVIDENCE THAT dprA« AND dpfC» ARE PART OF A
COMPETENCE-INDUCIBLE DNA TRANSFORMATION OPERON
INVOLVED IN DNA PROCESSING IN Haemophilus inJluenzae

S. Karudapuram and G.J. Barcak
Department of Biochemistry and Molecular Biology
School of Medicine
University of Maryland at Baltimore. (Suported by grant AI30083 from the National Institutes of Health)

During natural genetic transformation, bacterial cells become competent to bind, internalize and
recombine free DNA from the environment into their chromosomes. Our interest is to characterize this
process at the molecular level using H. influenzae as the model system. Previously, we demonstrated that
a newly identified gene, dpcA«, was the first of three genes in a putative operon. In this study we used
Northern hybridization analyses to show that the three genes, dpr/v-, dprB+ and dprC+, are transcription-
ally co-regulated and induced during competence for genetic transformation. Furthermore, the length of
the dpr+ transcript confirmed our hypothesis that at least two of the three genes constitute an operon.
We analyzed dpr- mRNA from competent cells by primer extension in order to identify the competence-
inducible promoter region. Noteworthy was our finding of a 26 bp dyad symmetry, immediately upstream
of the dprA + promoter region, that is common to two other competence-inducible loci in H. influenzae.
Since dprA+ and dprC+ are co-regulated, we investigated whether dprC+ played a role in DNA transfor-
mation. Accordingly, we prepared and examined H. influenzae strain GBH39, which carries a
dprC::aadA mutation in the chromosome. This strain was deficient for DNA binding and internalization
and transformed at a frequency of < 1% of wild-type. Examination of the deduced amino acid sequence
ofDprC revealed a classic signal sequence and lipoprotein target sequence (CATK), thus lending support
to our hypothesis that DprC may function with DprA as an integral membraneous or periplasmic part of
the transforming-DNA processing complex.

CONSTRUCTION OF AN mrpG FIMBRIAL MUTANT IN
UROPATHOGENIC Proteus mirabilis

Xin Li", Liliana Geymonat, Farah Bahrani, and Harry Mobley
Division of Inftctious Diseases
School of Medicine
University of Maryland at Baltimore

MRiP fimbria, responsible for mannose-resistant hemagglutination, is a virulence factor for uropatho-
genic Proteus mirabilis. Based on known fimbrial gene organization, we postulated that MrpG, a putative
minor subunit of MRIP fimbria, functions as an adhesin that is responsible for hemagglutination, while
MrpA serves as the major structural subunit for the filamentous structure. To test this hypothesis} an
mrpG mutant of a clinical isolate P. mirabilis HI4320 was constructed by insertion of a kanamycin cas-



sette into the mrpG gene followed by allelic exchange. The mrpG mutant, verified by PCR and Southern
blot, was negative for hemagglutination while the wild type strain and the complemented mutant were
positive. Rabbit antisera were raised against both whole fimbriae and MrpG (overexpressed in E.coli).
Western blots of purified fimbriae showed that MrpG was present in both wild type strain and the com-
plemented mutant, but absent in the mrpG mutant. Unexpectedly, Western blots of purified fimbriae,
using anti-MRIP antiserum, showed that MrpA protein was also missing from the mrpG mutant. Also,
using immunogold electron microscopy, we found that the normal MR/P fimbria! structure was absent in
the mrpG mutant, suggesting MrpG is essential for fimbriae formation. In the wild type strain, MrpG
protein was localized at the tip of fimbriae and the cell surface. However, MrpG is not present at the tips
of all MR/P fimbriae. Only a small proportion of the cells was extensively labeled with anti-MrpG anti-
serum. We conclude that MrpG initiates assembly of MRiP fimbriae. Given that an mrpG mutation
prevents fimbrial assembly, we are not able to determine whether MrpG is itself the adhesin.

ROLE OFTHE BVG LOCUS IN ACTIVATION OFTHE
PERTUSSIS TOXIN PROMOTER IN BORDETELLA PERTUSSIS

R. Marques and N. Carbo nett
School of Medicine
University of Maryland at Baltimore

Borderella pertussis, the causative agent of whooping cough, regulates expression of its virulence fac-
tors coordinately in response to environmental stimuli. The various virulence factors are regulated by the
bvg locus which encodes a two component regulatory system composed of a sensor protein, BvgS, and the
transcriptional activator, BvgA. Filamentous hemagglutinin (fha), adenylate cyclase toxin (cya) and pertus-
sis toxin (ptx} are among the virulence factors activated by the bvg locus. There is sufficient evidence that
BvgA is directly responsible for activation of the fha promoter, but its role in ptx promoter activation is
unclear. One possibility is that a secondary activator, whose expression is Bvg-activated, is responsible for
activating the ptx promoter and therefore BvgA has an indirect role. To address this question, fusions were
constructed between the ptx promoter region and the lacZ gene and introduced into the chromosome of
E.coli. The bvg locus was cloned into various plasmids having different copy numbers, and introduced
into the ptx-lac fusion strains. Increased lac activities correlated with increased copy number of the bvg
plasmids and hence to the amount of BvgA present. When the level of Bvg proteins was increased by
using an inducible promoter (without plasmid copy number changes), lac activities again increased. The
ptx-lacZ fusions were also introduced into the genome of various strains ofB. pertussis. There was high
and modulatable lac activity in the wild type strain and low background activity in a bvg mutant.
Intermediate levels of lac activity were found in mutant strains ofB. pertussis known to produce lower
than wild type levels of ptx. Thus the fusion is an accurate measurement of ptx promoter
activity.Interestingly, B. pertussis with the eya promoter region deleted showed the highest lac activity and
we hypothesize that the amount of BvgA needed for the activation of the ptx promoter is limiting.

THE ROLE OFTHE tRNAs IN PROMOTING +1FRAMESHIFTING
IN THE YEAST SACCHAROMYCES CEREVISIAE.

Anuradha Sundararajan and Philip]. Farabaugh
Department of Biological Sciences
University of Maryland Baltimore County

Frameshifting at the Ty3 site (GCG-AGU-U), is unlike other characterized frameshift sites since it is
found to promote frame shifting without tRNA slippage. It challenges the correlation between tRNA
slippage and frameshifr efficiency. Frameshifting occurs at GCG-AGU-U by out of frame binding of valyl
tRNA to Glm without slippage of peptidyl tRNA(Ala,CGC) and this points to the special nature of



tRNA(Ala,CGC) in causing frameshifting at this site.
Experiments to identify other special peptidyl tRNAs, by replacement of GCG with 63 other codons

showed that 8 tRNAs can stimulate +1 frameshifting significantly above background levels. The interest-
ing result of this study was that several codons which are predicted not to slip +1 easily (eg. GCG, CCG
and GUG) promote frarneshifting while several codons predicted to slip (eg UUU, AAA) promote no
frameshifting. Of the ones predicted to slip (UUU, AAA, GGG, CCC) only GGG and to a lesser extent
CCC promote +1 frameshifting. This clearly shows that the tRNAs which promote +1 frameshifting in
yeast, including the ones that can slip, must have a second feature that allows them to promote frameshift-
ing. Preliminary work indicates that a U-G wobble in the stem of the anticodon arm of tRNA(Gly,CCC)
is important for frameshifting, since changing the wobble to a normal C-G pair causes a 3.5 fold reduc-
tion in frameshifting by this tRNA. We are subjecting the stem region to further mutational analysis to
identify other nucleotides that maybe involved in frameshifting. Once such elements are identified, similar
changes will be made on the frameshift incompetent tRNAGly issoacceptors to see if they can be made
frameshift competent.

BIOCHEMISTRY

PRODUCTION OF CELLULASE AND PROTEASE BYA
SHIPWORM BACTERIUM

Gisela Ferreira, Sanjeev Ahuja and Antonio Moreira
Department of Chemica! and Biochemical Engineering
University of Maryland Baltimore County ( Supported by United States Department of Agriculture and
Praxis XXI - European Community. )

A cellulase and protease have been isolated from a symbiotic bacterium found in the gland of
Deshayes of the marine shipworm. A special interest lies in these enzymes since they can be considered as
extremozymes due to their capacity to withstand a wide range of pH, high sodium chloride concentration
and temperature. The cellulase remains active over the pH range of 4.5-8.5 and the protease over 3.5-
11.9. They both exhibit high salt tolerance (up to 4M). The cellulase is thermally stable up to 600C and
the protease till 40oC. This project involves the optimization of the fermentation and purification condi-
tions to maximize the enzyme yields so that they can become good candidates for commercial utilization.
Currently, work is being performed to optimize the fermentation conditions for both enzymes. Different
carbon and nitrogen sources have been screened to check their effect on the growth of the organism and
enzyme production. In parallel, the bacterium is also being adapted to grow on medium containing less
salt since this will greatly aid in the scale-up of fermentation and downstream processing.

BINDING AFFINITIES OF NITROGEN MUSTARDS TO
METALLOTHIONEIN: A MOLECULAR DYNAMICS STUDY

Mark S. Han, Catherine Fense1au
Center for Structural Biochemistry
Departmenr of Chemistry
University of Maryland Baltimore County

Metallothionein (MT) is a cysteine-rich protein thought to be a key factor in the resistance mecha-
nism against chemotherapeutic nitrogen mustards. Here we present a molecular dynamics study based
upon in vitro experimental data of the intermediary metabolites of the mustards mechlorethamine, mel-



phalan, chlorambucil and phosphoramide mustard and their simulated binding affinities to MT.
Favorable free energies resulted from the docking of the nitrogen mustards' aziridinium species with the
higWy nucleophilic cysreine-qf sulfur ofMT and correlated theory with experimentally observed selectivi-
ty. Examination of this series of binding agents indicates minimum structural requirements, which may
also be characteristic of those for unidentified endogenous substrates.

EXAMINATION OF METALLOTHIONEIN ISOFORMS IN
HUMAN CANCER CELLS

Tao He, John Hilton,Joseph Zaia, Daniele Fabris, Catherine Fense1au
Department of Chemistry and Biochemistry
University of Maryland Baltimore County

Acquired resistance to anti-cancer drugs is one of the main obstacles in curative chemotherapy.
Overexpression of metallothionein, a Cys-rich intracellular protein, has been postulated to be one of the
factors in the development of the resistance against alkylating agents. Previous studies have successfully
demonstrated the sequestion of anti-cancer drugs(melphalan, chlorambucil) by metallothionein in vitro
under near-physiological conditions. The purpose of the present work is to investigate the expression of
different metallothionein isoforms in human bladder carcinoma cells and their relevances in drug resis-
tance. There exist three major human metallothionein isoforms, and the expression of each isoform is tis-
sue and cell specific. The cross reactivity of metallothionein antibody to different isoforms limits its
applicability. Furthermore, the relationship between the expression of specific isoform and the possible
involvement in drug resistance is still unknown. Here, reverse-phase high performance liquid chromatog-
raphy, ESI~MS and MALDI~MS were applied to profile the metallorhionein isoforms in human bladder
cancer cells which overexpress metallothionein. The combination of HPLC and mass spectrometry pro-
vides a powerful technique for the characterization of the metallothionein isoforms with highly homolo-
gous pnmary sequences.

PURIFICATION AND CHARACTERIZATION OF INTACT AND
TRUNCATED FORMS OFTHE ESCHERICHIA COLI BIOTIN
CARBOXYL CARRIER SUBUNIT OF ACETYL-COA
CARBOXYLASE

Elizabeth Nenortas and Dorothy Beckett
Department of Chemistry and Biochemistry
University of Maryland Baltimore County (Supported by National Institutes of Health Grant
GM46511.)

Biotin biosynthesis and retention in Escherichia coli is regulated by the multifunctional protein, BirA.
The protein acts as both the transcriptional repressor of the biotin biosynthetic operon and as a ligase for
covalent attachment of biotin to a unique lysine residue of the biotin carboxyl carrier subunit (BCCP) of
acetyl-CoA carboxylase. Biotinyl-5'-AMP is the activated intermediate for the ligase reaction and the
allosteric effector for DNA binding. Quantitative features of the switch ofBirA~bio~5'~AMP between
repressor and ligase functions are unknown. We have purified and characterized apoBCCP and a truncat-
ed form containing the COOH~terminal87 residues (apoBCCP87). Molecular masses of the proteins
measured using matrix-assisted laser desorption ionization time-of-flight mass spectrometry conformed to
the expected values. The assembly states of apoBBCP and apoBCCP87 were determined using sedimen-
tation equilibrium ultracentrifugation. Nearly quantitative enzymatic transfer of biotin from BirA-
biotinyl~5'~AMP to the apoBCCP forms was assessed using two methods, mass spectrometric analysis of
acceptor proteins after incubation with BirA-biotinyl-5'-A1V1P and a steady-state fluorescence assay. The



BirA-catalyzed rates of transfer of biotin from biotinyl-5'-AMP to apoBCCP and apoBCCP87 were
measured by stopped-flow fluorescence. Kinetic parameters estimated from these measurements indicate
that the intact and truncated forms of the acceptor protein are functionally identicaL The kinetic parame-
ters presented in this work, as well as previously determined parameters governing formation of BirAebio-
S'-AMP, have been incorporated into a quantitative model for control of BirA function.

DOUBLE STRANDED DNA BINDING AFFINITY OF
BACTERIOPHAGE T4 GENE 32 DNA BINDING PROTEIN *1
FRAGMENT

Howard I. Ziserman
Department of Chemistry and Biochemistry
University of Maryland Baltimore County.

Bacteriophage T4 Gene 32 protein has been characterized as a single stranded DNA binding protein.
I am studying the related binding affinities of the protein for double-stranded versus single-stranded
DNA. In vivo, binding of double-stranded DNA might be an intermediate in the process by which the
protein moves to locations where single-stranded stabilization takes place. The *1fragment is the part of
the protein which is lacking the C-terminal domain of approximately 50 amino acid residues. The dou-
ble-stranded DNA binding of the 'I fragment is being compared to the binding ability of the intact pro-
tein. These studies are utilizing fluorescence spectroscopy to monitor either the quenching of intrinsic
protein tryptophan fluorescence or the signal from a fluorescent oligonucleotide independent of protein
fluorescence. The quenching experiments show a 30% reduction in signal when the *1fragment is added
to double stranded DNA. Comparison experiments with the intact protein show a reduced level of dou-
ble-stranded DNA binding. In addition, the affinity of the protein for double-stranded DNA is being
determined by a competition assay, where the reduction of protein-induced oligonucleotide fluorescence
enhancement by the presence of the double-stranded DNA is a measure of the binding affinity.

CALCIUM

THE ROLE OF PARVALBUMIN IN THE DECAY OF CALCIUM
AFTER ELECTRICAL STIMULATION IN INTACT RAT FAST-
TWITCH AND SLOW-TWITCH SKELETAL MUSCLE FIBERS

S.L. Carroll, M.G. Klein, and M.F. Schneider
School of Medicine
University of Maryland at Baltimore

The goal of this study was to determine the contribution of the cytosolic calcium binding protein, par-
valbumin, in the calcium removal process following calcium release from the Sarcoplasmic Reticulum
(SR), in intact mammalian fast-twitch and slow twitch skeletal muscle fibers. Intact skeletal muscle fibers
were enzymatically dissociated from fast (FDB) or slow (soleus) twitch muscle fibers, loaded with the cal-
cium indicator fura-2 (cell permeate form), embedded in agarose in 2.5 mmol/l Ca2+ Ringer's and stimu-
lated via external electrodes (26-28° C). Calcium transients (~[Ca2+]) in response to 1-40 action poten-
tials were calculated from fura-Z fluorescence signals corrected for non-instantaneous reaction offura-2
with Ca2+ (kon =3.66 x 108 M-1 s-I. koff=26 s-l). Since calcium release from intracellular stores stops
after stimulation, the decline in the after stimulation is due only to cytosolic calcium binding and pump-
ing and thus can be used to characterize these properties. For a train of 5-40 action potentials the rate



constant of calcium decay decreased with increasing stimulation duration for the FDB but not for the
soleus fibers and [Ca2+] at .5 -1 sec after the end of the train was significantly elevated in FDB but not
in the Soleus fibers. These differences are consistent with the presence of parvalbumin in FDB fibers
but not in soleus fibers. Parvalbumin becomes increasing saturated with increasing duration of n. [Ca2+]
decreasing its contribution to lowering calcium [Ca2+] immediately after the train, but increasing the
pseudo-steady [Ca2+] later on due to the dissociation of the increased Ca-Parv. Soleus fibers lack parval-
bumin and consequently cannot exhibit these effects.

SATURATED FATTY ACIDS, PALMITIC ACID (C16:0) AND
HEPTADECANOIC ACID (C17:0), SPECIFICALLY PROMOTE
Ca2+ SEQUESTRATION WITHIN INTRACELLULAR Ca2+
POOLS

K.E. Rys-Sikora and D.L. Gill
Department ofBiochemistry and Molecular Biology
School of Medicine
University of Maryland at Baltimore

Fatty acids are known to have effects on cell signalling and in particular, the regulation of intracellular
Ca2+ concentration. This study describes a new effect of fatty acids on Ca2+ sequestration within Ca2+
pools. Ca2+ pools are heterogeneous containing both InsP3-releasable and Insf'j-insensitive Ca2+ pools.
A specific and sensitive GTP-activated translocation process mediates transfer of Ca2+ between these two
Ca2+ pools. In the presence of oxalate, GTP-activated Ca2+ transfer results in a substantial increase in
Ca2+ accumulation through the entry of oxalate into the InsP3-re1easable pool and the formation of insol-
uble Ca2+ complexes. Measuring 45 Ca2+ uptake into permeabilized DDT1MF-2 smooth muscle cells,
palmitic acid(C16:0) had a major effect on GTP-mediated Ca2+ accumulation in the range of lOflM-
100flM palmitate. This effect was biphasic, and dependent on PEG, characteristically similar to the effect
of oxalate; however, the EC50 for palmitic acid is 20-fold less (-20flM). This activation on Ca2+ accu-
mulation was highly chain length- and saturation-specific. Only heptadecanoic acid (C17:0) duplicated
this effect and myristic acid (C14) was slightly effective; whereas, unsaturated fatty acids including palmi-
roleic acid (C16:1) were completely ineffective. Although the mechanism of action of these fatty acids on
GTP-mediated Ca2+ accumulation is not known, both palmitate- and oxalate- activated Ca2+ accumula-
tion in the presence ofGTP was inhibited by the anion transport inhibitor, 4,4'-diisothiocyanatostilbene-
2,2'-disulfonic acid (DIDS). This may indicate passage of palmitate into an anion-permeable Ca2+ sub-
pool wherein Ca2+ -palmitate complexes are formed. To further examine the nature of palmitate- and
oxalate-Cag- complexes, a comparison of the releasability of Ca2+ using IP3 and the Ca2+ ionophore,
A23187, was undertaken. In the presence of oxalate, GTP-mediated accumulation of Ca2+ is only slowly
releasable by InsP3 or A23187. Whereas, Ca2+ accumulated in the presence of palmitate and GTP is
completely releasable by A23187, only a small fraction of the accumulated Ca2+ is released by InsP,. This
data suggests distinct differences between the state and possibly, the location of oxalate- and palmitate-
Ca2+ complexes within Ca2+ pools. The formation of Ca2+ -fatty acid complexes and, in turn, the activa-
tion of Ca2+ accumulation may reflect a major physiological role for fatty acids in stabilizing Ca2+ within
the lumen ofCa2+ pools. (NIH grant HL55426 and NSF grant MCB 9307746).



TRIGGERS OFTHE MITOCHONDRIAL PERMEABILITY
TRANSITION (PT) OPEN PORES OF SEVERAL SIZES

Aya Sultan and P.M. Sokolove
Department oj Pharmacology and Experimental Therapeutics
School of Medicine
University of Maryland at Baltimore (Supported by Arner. Heart Assoc. Grant #94007080.)

Mitochondria can be induced by a variety of experimental conditions to undergo a PT which is
thought to reflect the opening of a pore. Pfeiffer and coworkers []. BioI. Chern. (1995) 270: 4923] have
recently described a method for determining the size of the PT pore based on the ability of polyethylene
glycols of different average molecular weights to prevent mitochondrial swelling. We have used this
method to ask whether pores induced in isolated liver mitochondria by different triggering agents are all
the same size? OUf results can be summarized as follows: (1) The pores induced by various triggering
agents appear to fall into at least 3 discrete size classes. The smallest pores are opened by Ca2+, phenylar-
sine oxide, diamide, N-ethylmaleimide, carboxyatractylate, and mastoparan. Palmitoyl coenzyme A,
cumene hydroperoxide, and the signal peptide of Neurospora crassa cytochrome oxidase subunit IV open a
significantly larger pore. Still larger pores are opened by butylated hydroxytoluene (BHT) and by BHT
plus trifluoperazine. (2) Pore size is governed by the triggering agent but not by its concentration, the
rate of recruitment of mitochondria to the transition, or the presence of agents, e.g., Ca2+ or Pi ,required
to facil-itate PT occurrence. (3) Tris (20 m1v1) decreases the pore size measured for many agents. These
observations are consistent with the existence of several pores of differing size or a single pore with multi-
ple substates.

POOL DEPLETION INDUCES A NOVEL CALCIUM INFLUX
PATHWAYACTIVATED BY CAFFEINE

Carmen A. Ufrer- Vincenty, Arnparo Alfonso, and Donald L. Gill
Department of Biological Chemistry
School of Medicine
University of Maryland at Baltimore (Supported by NIH grants NS19304 and GM15407, and NSF
grant MCB 9307746).

Ca2+ influx through store-operated channels (SOCs) activated rapidly after Ca2+ pool depletion represents
an important component of Ca2+ signals generated in cells. A new and distinct Ca2+ influx component activat-
ed by caffeine is induced in cells after Ca2+ pools areemptied using the intracellularCa2+ pump inhibitors, thap-
sigargin (TG) or 2,5-di-tert-butylhydroquinone (DBHQl. Both blockers cause depletion of intracellular Ca2+
pools and cell growth arrest;upon refilling of pools, normal cell-cycle progression is resumed (Short, A.D., et al.
PNAS 90, 4986-4990, 1993). Here, the Ca2+ -sensitive dye, fura-2, was used to study Ca2+ homeostasis in
DDT1MF-2 smooth muscle cells growth-arrested byTG- or DBHQ:treatment. In DDT1MF-2 cells the
SOC-mediated Ca2+ influx component after emptying Ca2+ pools is short-lived and appears to be rapidly deac-
tivated. After treatment ofDDT]MF-2 cells with either 3 flMTG or 10 flM DBHQlO mM caffeine induces
a large transient influx of Co2+ distinct from SOC-mediated Ca2+ entty. Caffeine-sensitive Ca2+ influx follow-
ing DBHQ:treatment is activated more rapidly than that followingTG-treatment. When caffeine is added to
untreatedDDT1MF~2cells no effect on eytosolic Ca2+ concentration is observed. The disappearanceof caf-
feine-induced Ca2+ influx is also different forTG- and DBHQ:treated cells. In DBHQ:treated cells,
bradykinin-sensitive Ca2+ pools quickly refill and cells become insensitive to caffeine immediately after DBHQ
removal. In the case ofTG-treated cells, reversal ofTG-induced growth arrest with either high (20"10) serum or
1-10 flM arachidonic acid, in addition to removal ofTG, is required to allow agonist-sensitive Co2+ pools to
refill concomitantly with the disappearanceof caffeine-induced Ca2+ influx. In summary,the results show that a
Ca2+ influx pathway activated by caffeine is observed under conditions of growth arrest induced by either TG or
DBHQand appears to be directly correlated with depletion of intracellular Ca2+ pools.



CHEMISTRY

COMPARISON OF POLYCLONAL ANTIBODY SPECIFICITIES
IN THE PRODUCTION OF A CYCLODIENE INSECTICIDE
BIOSENSOR

K.E Brummel: M.E.Eldefrawi# andJ.Wrighr'
Department oj Pharmaceutical Sciences *

School of Pharmacy
Department ojPharmacology and Experimental Therapeutics#
School of Medicine
University of Maryland at Baltimore

A fiber optic evanescent fluorosensor is being developed for the specific detection of cyclodiene insec-
ticides which are serious environmental pollutants. The focus of this immunosensor is the common hexa-
chlorobicyclic ring system found in Dieldrin, Aldrin, Heptachlor and Chlordane. The biological sensing
elements of this biosensor are antibodies which are produced against the bicyclic ring system from a syn-
thesized antigen. Once attached to optic fibers, fluorescent conjugates synthesized from a cyclodiene hap-
ten are used as the optical signal generator. Commercial anti-Heptachlor antibodies are compared with
the antibodies generated in our laboratory. The comparison between synthesized antibodies and commer-
cially available polyclonal antibodies show clear differences in specificity and selectivity towards the fluo-
rescent conjugares. This research is supported in part by an EPA fellowship #U914418-01-1.

PULSED ELECTROCHEMICAL DETECTION OF ORGANIC
SULFUR COMPOUNDS SEPARATED BYMICROBORE HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY AND
CAPILLARYELECTROPHORESIS

George S. Owens and William R. LaCourse
Department of Chemistry and Biochemistry
University of Maryland Baltimore County

Organic sulfur compounds are important bioactive compounds (i.e., amino acids and peptides,
metabolites, and drugs). Two micro separation techniques applicable to these compounds - Microbore
HPLC and Capillary Electrophoresis (CE)- have the advantage of requiring very small sample size.
Electrochemical detection is ideal for use with these micro techniques, as this method, relying on a surface
process, is compatible with extremely small detection cell volumes. Pulsed Electrochemical Detection has
advantages compared to other electrochemical techniques for detection of sulfur compounds: a single
electrode can detect thiols and disulfides simultaneously, the electrodes used are robust, and electrode
preparation is minimal.

The use of PED was explored for organic sulfur compounds. Micro separations techniques employed
were microbore HPLC (Imm i.d. and 0.180 mm i.d. columns) and CEo Results of preliminary electro-
chemical characterization of selected sulfur compounds were the basis of optimization studies for a com-
mon PED technique, Pulsed Amperometric Detection (PAD). Another PED technique, Integrated
Pulsed Amperometric Detection (IPAD), was investigated, and was found to give less baseline drift and
lower limits of detection than PAD. Microelectrodes (gold fibers as small as 12 ~m in diameter) were used
in these studies, and were found to give advantages of faster response as compared to a 1 mm electrode.

The PED techniques were used in the analysis of samples of sulfur-containing foodstuffs. The high
selectivity ofPED for sulfur compounds in mildly acidic solutions proved to be useful in the determina-
tion of organic sulfur compounds in complex matrices, as simplified chromatograms were obtained.



EMPIRICAL FORCE FIELD PARAMETRIZATION OF ALKENES

Daxu Yin and Alexander D. MacKerellJr.*
Department ofPharmaceutical Sciences
School of Pharmacy
University of Maryland at Baltimore

In order to include alkenes, such as unsaturated lipids, into the macromolecular simulation calcula-
tions, alkene parameters for empirical force field calculations were developed. These parameters were
designed to be compatible with the CHARMM all-hydrogen force field for proteins, nucleic acids and
lipids. Ethene, propene, 1- and 2-butene were selected as model compounds. Experimental results,
including data from X -ray crytal structures and IR spectra, were used to optimize intramolecular parame-
ters and were supplemented by ab initio geometries, vibrations and dihedral energy surfaces. A novel
methodology developed in this laboratory was applied to optimize Lennard-Jones parameters. In this
combined ab initio/empirical approach, ab initio data, including minimum interaction energies and
geometries between helium or noen and the model compounds} and experimental heats of vaporization
and molecular volumes were used as goal data. Ab initio minimum interaction geometries and energies of
the model compounds with water were used for adjustment of the partial atomic charges. The developed
set of alkene parameters adequately reproduced the goal data listed above.

THE THERMODYNAMICS OF CHARGE TRANSFER COMPLEX
FORMATION AND THE APPLICATION OFTHE MULLIKEN
MODEL TO DESCRIBE CHARGE TRANSFER ABSORPTION

Ramona Zaini, Bradley Arnold
Department of Chemistry
University of Maryland Baltimore County

A series of related charge transfer (CT) complexes have been studied and the thermodynamic parame-
ters (i.e. ~H, L\S and L\G) for the formation of the complexes were determined. The complexes were
formed using tetracyanobenzene, fumaronitrile or tetracyanoethylene as acceptor and several methylated
benzenes as donor. The CT absorption spectra were recorded as a function of the acceptor and donor
concentrations, in solvents of differing polarity, and as a function of temperature. Analysis of the spectra
using a new "global analysis" technique allowed the determination of the thermodynamic parameters and,
for the first time, the complete absorption spectra of the complexes free from artifact interference. The
thermodynamic parameters correlate well with solvent polarity, the oxidation potential of the donor and
reduction potential of the acceptor while the effect of temperature was shown to be a combination of
competing effects. Furthermore} the absorption spectra were analyzed in terms of a Mulliken two state
model. The matrix elements obtained were compared with those published previously from fluorescence
studies. This comparison shows dramatic differences between the two sets of data. Changes in the excit-
ed state geometry are the most likely reason for the observed differences.



A COMPETITIVE INHIBITION ELISA FOR DETECTION OF
ATRAZINE

B. Zhao', M. E. Eldefrawi#,]. Wright'
Department of Pharmaceutical Sciences"
School of Pharmacy
Department ofPharmacology and Experimental Therapeutics#
School of Medicine
University of Maryland at Baltimore

The enormous amounts of a-triazine herbicides entering the environment is a cause for great concern
since the possible toxic effects have not been fully evaluated. In order to trace the movement of these
compounds through soil and water, a competitive inhibition ELISA method has been developed for the
detection of atrazine. Various haptens with different substitution patterns have been synthesized and con-
jugated to carrierproteins to make a series of immunogens. Antibodies raised against these antigens were
developed, purified and selected for sensitivity and specificity for atrazine. The detection sensitivity was
evaluated through the lowest competitive inhibition binding of atrazine against atrazine-casein in ELISA.
Specificity was evaluated through the cross reactivity of twenty inhibitors to atrazine in competitive inhi-
bition ELISA. This research is supported by a EPA agreement #CR-820460.

GENETICS

IDENTIFICATION OF REPETITIVE SEQUENCES IN HUMAN
THROMBOXANESYNTHASEGENE

SeungJoon Baek, Tracey Fleischer, Kuan-Der Lee, and Rong-Fong Sherr
Division ofHuman Genetics
School of Medicine
University of Maryland at Baltimore
and the Medical Biotechnology Center
University of Maryland Biotechnology Institute

Thromboxane synthase (TS) ia a cytochrome p450 (CYP450) enzyme catalyzing the conversion of
prostaglandin endoperoxide (PGHz) into thromboxane Az (TxAz) which plays a crucial role in hemostasis and
cardiovascular diseases. Twelve genomic clones containing the DNA encoding the human TS gene (hTS) were
isolated and characterized to determine me exon/inrron boundaries and restriction maps of the nearly contigu-
ous structure of the gene. The hTS contains 13 exons spanning greater than 150 kb. Two different repetitive
sequences have been identified within the TS gene locus, two truncated UNEs and a CA repeat. The two
LINE-like elements (L1Hts1 and L1Hts2) were localized in the promoter and the first intron, respectively.
Sequencing analysis indicated that these two sequences are inversely repeated, 86 % identical to each other, and
83 % homologous to the L1Heg found intergenic region of human globin genes. Both are truncated and
rearranged versions of the L1Heg sequence, but only LlHts1 contains the sequence conserved for L1Heg inte-
gration. Our data suggest that LlHts1 probably originated from L1Heg and later duplicated into the first
intron by an excision-deletion mechanism. L1Htsl inhibits TS transcription in an orientation-independent
manner and functions as a general suppressor for the promoters of the human anti-trypsin, and hTRH genes.
We have also identified a dinucleotide (CA) repetitive sequence in the ninth intron of the gene, which exhibits
allelic polymorphism. At least four distinctive alleles, containing from 13 to 20 copies of the CA repeats, have
been detected. About 40 % of those individuals examined also exhibits allelic heterozygosity. The availability of
this polymorphic marker should facilitate understanding of genetic contribution ofTS to disease states.



TRANSCRIPTIONAL REGULATION OF MURINE IP-IO
(MuIP-IO) GENE BYNEWCASTLE DISEASE VIRUS (NDV) AND
SENDAI VIRUS IN ASTROCYTES

G. Cheng-, A.S.M.!. Nazar-, H.S. Shin-, M.L. Shin4, and P. Vanguri2
Departments. ofPoarmacologyl, Neurologf, Pathology4
University of Maryland at Baltimore
and Johns Hopkins Medical School, Baltimore, MD

MuIP-IO gene is induced by NDV in primary rat astrocytes in an immediate early manner. In this
study, we have delineated the viral response element (VRE) ofMuIP-lO in astrocytes and determined
whether NDV and Sendai virus use similar or different promoter elements. In addition, the requirement
of 2 consensus NF -KB sites in MuIP-I0 promoter for the VRE activity was examined, since NF -_B
sites are critical for viral induction of certain genes like IFN-b, but not in other genes such as human
TNFa or murine RANTES. MuIP-I0 mRNA was induced by both NDV and Sendai virus in primary
rat astrocytes with identical kinetics; the transcript detectable around 3h, reaching maximum at 8h, and
persisting up to 24h after infection. Using deleted and mutated MuIP-lO promoter/CAT-reporter con-
structs, the 5' border ofMuIP-10 VRE was mapped to he -231 and the 3' border to be -185 from tran-
scription start site. This VRE contains a consensus ISRE, an AT rich region, but no NF-kB site.
Mutation ofISRE totally abolished VRE activity. Interestingly, mutation of a NF-kBl site (from -113 to
-105) reduced the VRE activity over 90% and mutation of a NF -kB2 site (from -169 to -160) about
60%, when VRE activity of the promoter (from -299 to +7) was considered as 100%. Results obtained
with NDV were closely similar to those with Sendai virus. These data indicated that both NDV and
Sendai virus induce MuIP-10 gene expression through transcriptional activation using identical VRE.
The ISRE element is essential for minimal viral response and NF-KB, acting as an important enhancer,
also plays a critical role in the MuIP-I0 VRE activity.

THE EFFECT OF 9-CIS-RETINOICACID ON THE ADIPOSE
DIFFERENTIATION RELATED PROTEIN PROMOTER

Bernadette Condon and G. Serrero
Department of Phamaceuticals
School of Pharmacy
University of Maryland at Baltimore

Retinoids, retinoic acid and other fatty acids affect the transcriptional regulation of many genes
involved in the adipogenic process. They act through RXRs and RARs that bind to consensus sites found
in the promoter regions of these genes.The present study investigates the effect of 9-cis-retinoic acid on
the promoter activity for the Adipose Differentiation Related Protein (ADRP) gene. ADRP a novel 50
Kda membrane associated protein preferentially expressed in adipocytes was isolated from the 1246 adi-
pogenic cell line. Constructs with different 5' extensions of the ADRP promoter region linked to the
Luciferace reporter gene were transfected into 1246 preadipocytes. The cells were then treated with 9-cis-
retinoic acid and promoter activity was analysed as a measure of Luciferace activity. A dose dependent
increase in the promoter activity was observed in cells treated with 9-cis-retinoic acid, the maximum
increase being noted at 1O-5M. When normal rat kidney (NRK) cells were transfected with the same con-
structs and treated with the same doses no such increase in activity was seen. A 2.5Kb region of the
ADRP promoter was sequenced and examined for the presence of RXR and RAR consensus binding
sites. No full sites were found suggesting that 9-cis-retinoic acid's effect on the ADRP promoter is
through a site other than RXR or RAR consensus sites or its effect is an indirect one.



MULTIPLE FACTORS REGULATING EXPRESSION OF THE
HUMANTHROMBOXANESYNTHASEGENE

Kuan- Der Lee and Rong- Fong Shen
Division ofHuman Genetics
School of Medicine
University of Maryland at Baltimore
and the Medical Biotechnology Center, University of Maryland Biotechnology Institute, Baltimore, MD

Thromboxane synthase (TS) catalyzes the conversion of prostaglandin H2 into thromboxane A2, a
potent inducer of vasoconstrictor and platelet aggregation. TxA2 plays an important role in hemostasis
and is implicated in the etiology of cardiovascular diseases. To facilitate the study of TS gene regulation,
we cloned a 5.5 kb 5' flanking sequence of the human TS gene. 5'-RACE and RNase Nfl mapping
were carried out to map the transcription start sites which are found to cluster around 170 bp upstream of
the ATG codon. Despite the presence of a canonical TATA box, the transcription afTS gene is mainly
TATA -independent, as deletion of the TATA box did not significantly affect its promoter activity.
Transient reporter analyses, using various lengths afTS promoter/luciferase fusion genes, identified a
proximal positive regulatory sequence (PPRS, -90 to -25 bp) and several distal repressive elements, includ-
ing a silencer, in the promoter, The PPRS could be further divided into two independent elements,
PPRSl (-90 to -50 bp) and PPRS2 (-50 to -25 bp), each interacting with different protein(s). Internal
sequence deletion and oligonucleotide competition established that a nearly consensus binding sequence
for NF-E2 in PPRSl (-60 tgctgattcat -50) was important for enhancingTS promoter activity in HL-60
cells, A 9-fold trans-activation ofluc reporter gene expression was achieved when NF-E2 cDNA and a
TS promoter/luc construct were used to co-transfect CHO cells. Investigation of the status of chromatin
methylation within the 5.5-kb promoter in several human cell lines indicated the presence of cell-specific
profiles of methylation. The importance of methylation on TS promoter strength was supported by in
vitro methylation of plasmid vectors containing the promoter and the luc reporter gene in K562 cells.
Similar hemi-methylation at two of the three Hpall methylation sites in the promoter was observed in
three TS-expressing cell lines, suggesting that methylation at the two alleles of the gene may be different.
As allele-specific methylation is closely associated with genomic imprinting and since both human and
mouse TS genes are mapped to chromosomal regions known to be subject to genomic imprinting, it
remains to be determined whether expression of the human TS gene is also under such an epigenetic con-
tro!.

STRUCTURE AND CHROMOSOME LOCALIZATION OFTHE
MURINETHROMBOXANE SYNTHASE-ENCODING GENE

Liqun Zhang and R. -F. Shen
Division ofHuman Genetics
School of Medicine
University of Maryland at Baltimore
and Medical Biotechnology Center, University of Maryland Biotechnology Institute, Baltimore, Maryland

Thromboxane synthase (TS) catalyzes the synthesis of thromboxane A2, which is potent stimulator of
platelet aggregation and constrictor of vascular and respiratory smooth muscles. A deficiency ofTS has
been shown in patients with bleeding disorders, while over-production ofTx.A2 is implicated in cardiovas-
cular diseases, Recent studies suggest that TxA2 may playa critical role in the immune system, To facili-
tate understanding of the in vivo functions ofTS as well as TS contribution to disease states, a mouse
model disrupted at the TS gene will be valuable. To this end, we decided to clone and characterize the
mouse TS gene. Using a full-length mouse TS eDNA probe to screen a mouse genomic library, 5 inde-
pendent A phage clones were isolated. Characterization of the exon-containing fragment of the inserts
indicated that the isolated A clones encoded most of the sequence of mouse TS eDNA, except for two



regions. Only two of the clones overlapped with each other, suggesting the presence of large introns.
peR screening of mouse Pi genomic library was therefore carried out, and 4 Pi clones were isolated.
Together with the A clones, these genomic fragments contain nearly the entire sequence of the mouse TS
gene which contains 13 exons spanning at least 150-kb DNA. Genomic Southern analysis indicated that
murine TS gene is a single-copy gene. The number of exons and the size for each exon are strickly con-
served between human and mouse TS genes. Using the RACE protocol, two major transcription start
sites have been localized at the positions 178 and IS8-bp, respectively, upstream of the ATG codon. No
canonical TATA box was found to precede the most 5_ start site, suggesting that transcription of murine
TS gene might be TATA-independent. Both AP-l and Spl binding sites were identified in a 278-bp
promoter which exhibited the maximal promoter activity. Using fluorescence in situ hybridization
(FISH), the mouse TS gene was mapped to chromosome 6 near the tcrb.

PSYCHOLOGY AND SOCIAL SCIENCES

A METACURRICULUM OF STUDY-SKILLS INSTRUCTION FOR
COLLEGE UNDERGRADUATES

Lorraine C. Cerro
Department of Psychology
University of Maryland Baltimore Counry

It has been established that many college students are in need of skills instruction to succeed in college
(e.g., Baker, 1989). This study addressed two major questions: (a) Can undergraduates benefit from a
metacurriculum of study-skills instruction in terms of improving their study habits and test performance?
and (b) What are the types of activities that students engage in while attending class and studying for
tests in a class they are taking for regular credit, and which of these behaviors are most predictive of per-
formance in an ecologically valid test-taking situation? The participants were primarily Caucasian (78%),
full-time college students (85%), who were taking Introduction to Psychology for the first time (90%) and
were 18 or 19 years old (68%). Students in the instructed class (n = 22) received study-skills instruction
through academic activity handouts which were discussed in class, and completion of exam evaluations.
This type of instruction is what Weinstein (1988) called a "metacurriculum" and was intended to supple-
ment the students' academic strategy knowledge and improve their metacognitive understanding of study
techniques. Students in the evaluated class (n = 18) completed various evaluations but received no
metacognitive instruction. All students completed the Academic Activities and Attitudes Questionnaire
(AAAQ2 which was created for this study and derived from the information presented in the academic
activity handouts. Students also maintained study journals throughout the semester in an attempt to gain
access to the ongoing academic activities of the students as a written version of "thinking aloud".
Students in both classes took the same five noncumulative examinations based on textbook and lecture
information. Unfortunately, only preliminary analyses have been conducted at this time.

DRUG USE HISTORY BEFORE AND DURING RESEARCH
TREATMENT PARTICIPATION

Anna A. De jesus", Charles R. Schuster, Annie Umbricht-Schneiter, Kenzie L. Preston
'University of Maryland Baltimore Counry
and NIH/NIDA Inttamural Research Program, Baltimore, Md.

Standardized interviews are routinely used in substance abuse treatment research programs to evaluate



the extent of past and current illicit substance use and psychological impairment. Recently, intake inter-
views using the Addiction Severity Index (ASI) from patients applying for treatment in our laboratory
were compared to urine toxicology results collected in the first 5 weeks after admission to our methadone
maintenance program. The study compared results of ASIs given at intake and repeat ASIs given during
treatment to urine toxicology results in 23 methadone treatment subjects who participated in a study
involving a combination of pharmacologic (methadone maintenance) and behavioral (contingency man-
agement) treatment for cocaine and opiate dependence. It was hypothesized that actual urinalysis data
would reflect greater drug use than reported in the initial ASIIself report, and that there will be differ-
ences between answers given on the ASI and self report during both intake and baseline regarding report-
ed drug use. Data were compared using two tailed t-tests. The results indicated that self-reported drug
use was greater at intake compared to self-reported use during treatment. Self-reported drug use at intake
was more similar to urinalysis results than self-report during treatment. These results supported the use of
intake ASI as a valid measure of pre-treatment drug use.

VERBAL NEUROPSYCHOLOGICAL FUNCTIONS IN
MULTIPLE SCLEROSIS PATIENTS
Karen B. Friend
Department ojPsychology
University of Maryland Baltimore County

Two distinct patterns of neuropsychological dysfunction in dementia have been described in the litera-
ture. In the first, for which Dementia of the Alzheimer's Type is the prototype, cortical functions are
compromised. By contrast, in subcortical dementia, neuropathology involves mainly subcortical structures,
yielding a different pattern of neuropsychological impairments. Numerous investigators comparing the
cognitive functions of multiple sclerosis (MS) patients with those of healthy controls and with patients
with dementias of other etiologies have proposed that the pattern of deficits in MS patients resembles a
subcortical dementia. Deficits in language function in MS patients have been reported however, render-
ing this conclusion premature. The purpose of this investigation will be to examine neuropsychological
function in MS patients in order to determine if language disturbances are demonstrated. Because the
evidence regarding language functions in MS has been equivocal, examination of this issue will allow
greater confidence in the conceptualization of MS as a cause of subcortical dementia based on the pattern
of neuropsychological deficits. Second, other verbal functions, such as attention, speed of information
processing, and memory, will also be assessed in order to determine the nature of any aphasic difficulties.
It is hoped that by analyzing the components of verbal neuropsychological functions in MS patients, a
model of the progression of language impairments can be better understood.

NEUROPSYCHIATRIC GENDER DIFFERENCES IN COCAINE
DEPENDENCE: PRELIMINARY FINDINGS
Deborah E. King
Department ojPsychology
University of Maryland Baltimore County (Supported by Division oflntramural Research, National
Institute on Drug Abuse, NIH.)

Gender differences in psychological and EEG measures were studied in sample of 10 abstinent
cocaine-dependent females whose cocaine use history was specifically matched to 10 abstinent cocaine-
dependent males on Addiction Severity Index (ASI) measures of cocaine use. The psychological measures
included: the Addiction Severity Index and the admission Symptom Checklist-90-R (SCL-90R). Resting
EEG was collected from 8 leads. The subjects were cocaine-dependent by DSM-IIIR criteria and no
other current Axis I diagnosis except nicotine dependence and Post Traumatic Stress Disorder (one male
and one female) was allowed. The females had significantly (p < 0.05) elevated scores on the SCL-90R



(Paranoid Ideation, and Psychoticism scales) compared to the male and test norms. Males had an abnor-
mal EEG (elevated EEG beta on all leads (p < 0.05» when compared to the females and HZI norms.
These preliminary findings support the idea that cocaine abuse might cause gender-dependent physiologi-
cal and psychological profiles in drug abusing individuals. The males having neurophysiological alter-
ations perhaps related to cortical perfusion deficits and the females having more psychological distress
possibly related to prior history of abuse and trauma. These findings) if confirmed, suggest the need for
gender-specific assessment treatment approaches.

PROPHYLACTIC ANTIBIOTIC USE IN WOMEN
UNDERGOING HYSTERECTOMY IN THE STATE OF
MARYLAND

Shelby Ogilvie,RPh., Mona Gold Tsoukleris, Pharm.D., Kristen KjerulffPh.D., Gay Guzinski MD
Department of Pharmacy Practice and Science
School of Pharmacy
University of Maryland at Baltimore

Antibiotic prophylaxis has been shown to decrease post-operative infection in patients undergoing
vaginal hysterectomy, however, the benefits are not as clear for abdominal hysterectomy. Several authors,
including the Medical Letter, have endorsed using one dose of a first or second generation cephalosporin
for prophylaxis in abdominal and vaginal hysterectomy. The aim of this study is to examine prescribing
patterns for antibiotic prophylaxis in hysterectomy.

Data from the Maryland Women's Health Study are used to examine antibiotic use in 1299 women
undergoing hysterectomy. Medical record abstraction was used to determine the surgical procedure, drugs
prescribed and inpatient post-surgical infections.

The examination of abdominal hysterectomy reveals that 822 (63.3%) women in the sample under-
went this type of procedure. Of these, 234 (28.5%) did not receive a prophylactic antibiotic. About half
(506) of the women received a single prophylactic antibiotic while an additional 64 (7.8%) women
received a combination of two or three antibiotics. The most frequent antibiotics prescribed for single
antibiotic prophylaxis were cephalosporins: 173 (34.2%) and 232 (45.8%)ofthe 506 women were given a
first and second generation cephalosporin respectively.

Regarding the 450 women undergoing vaginal hysterectomy, 76 (16.9%) did not receive a prophylactic
antibiotic, 343 (76.2%) received single antibiotic prophylaxis and 28 (6.9%) received two or three prophy-
lactic antibiotics. Second generation cephalosporins were prescribed most for single antibiotic regimens
(49.6%).

The literature has shown that the broader spectrum cephalosporins are only slightly more efficacious.
The documented high use of these drugs in this study provides evidence that the potential cost savings for
using first generation cephalosporius in Maryland are substantial.
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