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making this day possible. I sincerely thank Dr. Joann Boughman, Vice President for Academic Affairs and Dean, Graduate
School, and Dr. Patricia Sokolove, Associate Dean, Graduate School and Assistant Vice President for Student Affairs, of the
University of Maryland, Baltimore, for their ongoing invaluable support of GSRD. I also would like to thank the graduate
students who have given their extensive effort to organize, help, and make GSRD possible. The Graduate School staff members
have unselfishly given their time and expertise to make GSRD smoother and easier.

A successful GSRD requires collaborative efforts between the graduate programs at both the University of Maryland, Balti-
more and the University of Maryland, Baltimore County. Therefore, I would like to acknowledge the full support of both Dr.
Scott Bass, Vice Provost for Research and Dean, Graduate School, and Dr. James Vincent, Associate Dean, Graduate School, of
the University of Maryland, Baltimore County.
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student participants. Because of your interest, GSRD 1999 has the highest number of participants (160) in the event's history.

Cara R. Fiore, GSRD Co-Chair
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GSRD Committees and Membership
CO-CHAIRS
• Cara R. Fiore, University of Maryland, Baltimore
• N. Ellen Beck, University of Maryland, Baltimore County

SUBCOMMITTEES
• Abstract Sorting and Solicitation: Kwan Tantivejkul, Dawn Agnew, Ellen Beck, Care Udell, and many
more graduate students
• Judges: Angela Mclntosh, Christy Sasiela, and Shannon Mitchell
• Awards and Certificates: Colin O'Connell, N. Ellen Beck, and Suzette Huguenin
• Keynote Speaker: Cara R. Fiore and N. Ellen Beck
• Catering: Christy Sasiela and Angela Mclntosh
• Publications and Publicity: Suzette Huguenin, Cara R. Fiore, and Lee Jenkins
• Entertainment: Christy Sasiela, Angela McIntosh, and Cam R. Fiore

Purpose of Graduate Student Research Day
Graduate Student Research Day is a one-day conference that provides graduate students from the University of Maryland,
Baltimore and the University of Maryland, Baltimore County the opportunity to present results of their ongoing research or a
literature review to peers, faculty members, the University of Maryland community at large, and other interested parties. Co-
sponsored by the Graduate Student Associations, GSRD provides a forum for the exchange of ideas and information, and
enhances the professional development of students.

Purpose of the Graduate Student Associations
The Graduate Student Associations at the University of Maryland, Baltimore and the University of Maryland, Baltimore County
address the needs of graduate students. The GSAs provide opportunities for intellectual and professional development through
funding grants for research and travel, providing seminars and public research presentations, and providing campus organization
services. The GSAs also organize a variety of social events and co-sponsor several community service and volunteer projects. In the
past few years, the GSAs have been actively involved at the national level by joining the National Association of Graduate and
Professional Students. The NAGPS presented the GSAs with a national award for Graduate Student Research Day in 1996.
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GSA Officers
UNIVERSITY OF MARYLAND, BALTIMORE
• President: Tanya Vilenskaya
• Treasurer: Angela McIntosh
• Secretary: Kristin Ruley
• Graduate Council Representative: Christy Sasiela

UNIVERSITY OF MARYLAND, BALTIMORE COUNTY
• President: Zhengjian Li
• Vice President: N. Ellen Beck
• Treasurer: Ron Bates

University of Maryland Gradnate School, Baltimore
The Graduate Schools at the University of Maryland, Baltimore and the University of Maryland, Baltimore County combine
outstanding facilities and resources with the expertise of highly-trained faculty members. With opportunities for interdiscipli-
nary study, the Graduate Schools offer unique and diverse program selections. These span the physical and natural sciences,
biomedical and life sciences, arts and humanities, behavioral and social sciences, nursing, computer science, engineering, hu-
man 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.

Judging Criteria
At GSRD, each presenter receives a certificate of participation. Those presentations deemed best within each of the 30 sessions
receive monetary awards. It is the task of the faculty judges to choose one presentation over others within a session, despite the
diversity of fields of study, range of development of the project, and varying status of the graduate student participants. It can be
a difficult selection process; therefore, GSRD provides criteria for judging. The members of the University of Maryland, Balti-
more and University of Maryland, Baltimore County Graduate Student Associations have agreed upon the following six items
as essential to a presentation:
• Identification of the Question or Hypothesis
• Clear Presentation of Data
• Appropriate Experimental Design
• Interpretation of Results
• Overall Irnpresssion of Presenter and Presentation
• Ability to Answer Questions
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Judges
At press time, the following faculty members volunteered to
serve as judges for GSRD 1999:
• Dr. Tulay Adali
• Dr. Jane Aldrich
• Dr. Nicholas AmhuJos
• Dr. Gerard Barcak
• Dr. Thomas Blass
• Dr. Robert Bloch
• Dr. Ralph Blomster
• Dr. Angela Brodie
• Dr. Alan Bush
• Dr. Trudy Bush
• Dr. Pedro Cano
• Dr. Norman Capra
• Dr. Nicholas Carbonetti
• Dr. Amy Carnahan
• Dr. Tina Cowan
• Dr. Andrew Coop
• Dr Patrick Cummings
• Dr. Richard Dalby
• Dr. Myrtle Davis
• Dr. Nicholas DeClaris
• Dr. Carlo DiClemente
• Dr. Russell DiGate
• Dr. Michael Donnenberg
• Dr. Natalie Eddington
• Dr. Julie Eiseman
• Dr. Kathryn Elliget
• Dr. Martin F1ajnik
• Dr. Douglas Frost
• Dr. Priscilla Furth
• Dr. Donald Gill
• Dr. Gaddam Goud
• Dr. Brett Hassell
• Dr. Ian Henderson
• Dr. Steve Hoag
• Dr. Timothy Howard
• Dr. Nalini Jairath
• Dr. Meg Johantgen
• Dr. Judith Johnson
• Dr. Raymond Jones
• Dr. Dhan Kalvakalonou
• Dr. Kyung Kang
• Dr. Asaf Keller
• Dr. Denise Komewicz
• Dr. Patricia Lagenberg
• Dr. Joel Leibman
• Dr. Michael Lipksy
• Dr. Christopher Loffredo
• Dr. A-lien Lu-Chang
• Dr. Alex MacKerell
• Dr. Nancy Miller
• Dr. Harry Mobley
• Dr. Mervyn Monteiro
• Dr. Edward Moreton
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• Dr. Nagaraj Neerchal
• Dr. Glenn Oltoff
• Dr. Julianne Oktay
• Dr. Karen Plaisance
• Dr. James Polli
• Dr. Jan Powell
• Dr. Govind Rao
• Dr. Ke Ren
• Dr. Penny Rheingans
• Dr. Ginette Serrero
• Dr. Abulkalam Shams uddin
• Dr. Ellen Silbergeld '
• Dr. David Silverman
• Dr. Karen Soeken
• Dr. Patricia Sokolove
• Dr. Katherine Squibb
• Dr. Gary Strahan
• Dr. Uri Tasch
• Dr. Scott Thompson
• Dr. Michele Trucksis
• Dr. Ashiwel Undic
• Dr. Shambdu Varma
• Dr. James Vincent
• Dr. Ivana Vucenik
• Dr. Jia-Bei Wang
• Dr. David Weber
• Dr. Angela Wilks
• Dr. David Wilson
• Dr. Jeremy Wright

Coutributors
At press time, the following companies donated items that will
be distributed to students during GSRD:
• Ambion: Dorene Farnham, 800-888-8804
• Amersham Pharmacia Biotech: Cindy Kosnar, 800-323-
0332
• Biosource CompanylBiofluids, Inc.: Trudy Day, 800-972-
5200
• Clontech Laboratories, Jnc.: Ann Allen, 800-662-2566
• Invitrogen: Mark Walker, 800-955-6288
• Kirkegaard and Perry Labs: Bill Morrison, 800-638-3167
• Marsh Biomedical Products, Inc.: Stephen Martin, 800-445-
2812
• MBI Fermentas, Inc.: Francesca Bahr, 800-340-9026
• New England Biolabs, Inc.: Robert Crosby, 202-237-8535
• Quality Biological, Inc.: Danielle Sturdivant, 800-443-9331
• VWR Scientific Products: Faith Sprow, 800-932-5000



Graduate Student Research Day 1999

Keynote Speaker
Barbara J. Culliton is Executive Editor of the Genome News Network, an editorially-independent source of news about genome
research and policy worldwide. The news network is currently under development.

A graduate of Vassar College, Culliton has extensive experience as a journalist and editor. In 1991, she became Deputy
Director of Nature, with responsibility for the journal's editorial operations in North America. Under her leadership, Macmillan
Publishers Ltd. launched three successful journals-Nature Genetics, Nature Structural Biology, and Nature Medicine--of
which she is the founding editor-in-chief. Before her appointment at Nature, Culliton was a journalist and News Editor of
Science. She joined Science in 1972.

From 1990 to 1998, Culliton was Times-Mirror Visiting Professor at the Johns Hopkins University, where she directed the
master's program in writing about science. She is a past president of the National Association of Science Writing, where she has
been a member of the board of directors since 1976.

Culliton is an honorary member of Sigma Xi and the Italian Society for Molecular Medicine. She is a member of the Board
of Overseers of Dartmouth Medical School. Culliton also serves on the advisory boards of the National Council of Northwest em
University and the Institute of Human Virology of the University of Maryland Biotechnology Institute. In 1988 she was elected
to the Institute of Medicine of the National Academy of Sciences. She served as a member of the Institute of Medicine's
governing council from 1993 to 1998.

Agenda
7:30 to 8:30 a.m. Registration and Breakfast - School of Nursing Atrium and Courtyard

8:30 to 9 a.m Opening Remarks - School of Nursing Auditorium
N. Ellen Beck, GSRD Co-Chair, University of Maryland, Baltimore County

Service Award Presentation - School of Nursing Auditorium
Tanya Vilenskaya, GSA President, University of Maryland, Baltimore

9 to 11:30 a.m. Morning Presentations - School of Nursing Atrium and Meeting Rooms

11:30 am. to 12:15 p.m. Catered Lunch - School of Nursing

12:15 to 12:30 p.m. Introduction of the Keynote Speaker - School of Nursing Auditorium
Dr. Joann A. Boughman, Vice President for Academic Affairs, and Dean, Graduate School

University of Maryland, Baltimore

12:30 to 1:15 p.m. Keynote Address: "The Genomic Revolution"
Barbara J. Culliton. Executive Editor, Genome News Network

1:30 to 3:45 p.m. Afternoon Presentations - School of Nursing Atrium and Meeting Rooms
(Note: Epidemiology oral presentations begin at 2:30 p.m)

4 to 5 p.m. Closing Remarks - School of Nursing Auditorium
Dr. Scott Bass, Vice Provost and Dean, Graduate School, University of Maryland, Baltimore County

Cara R. Fiore, GSRD Co-Chair, University of Maryland, Baltimore

Awards Presentations - School of Nursing Auditorium
Dr. James Vincent, Associate Dean, Graduate School, University of Maryland, Baltimore County

Dr. Patricia M. Sokolove, Associate Dean, Graduate School and Assistant Vice President for Student
Affairs, University of Maryland, Baltimore

5 to 6:30 p.m. Reception - School of Nursing Atrium
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Locations: Poster Presentations

Morning - School of Nursing Atrium
• Biochemistry I
• Cell Biology I
• Chemistry I
• Health Sciences
• Microbiology
• Molecular Biology I
• Molecular Bioogy III
• Neuroscience I
• Pharmaceutical Sciences I

Afternoon - School of Nursing Atrium
• Bacteriology
• Biochemistry II
• Cell Biology II
• Chemistry II
• Molecular Biology II
• Neuroscience II
• Nursing
• Pharmaceutical Sciences II
• Toxicology

Locations: Oral Presentations

Morning - School of Nursing Meeting Rooms (listed below)
• Biochemistry - 335 East Wing
• Cancer Research - 435 East Wing
• Computer Sciences - 635 East Wing
• Endocrinology - 304 North Wing
• Health Sciences - 200 North Wing
• Statistical Sciences - 207 North Wing

Afternoon - School of Nursing Meeting Rooms (listed below)
• Applied Research Technology - 335 East Wing
• Chemical and Biochemical Engineering - 435 East Wing
• Epidemiology - 207 North Wing (2:30 p.m.)
• Immunology - 200 North Wing
• Microbiology - 635 East Wing
• Pharmaceutical Sciences - 304 North Wing
• Psychology - 207 North Wing (1:30 p.m.)
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Presenters: Poster Presentations

Session Presenter

Bacteriology R.P. Anantha
CR. Fiore
N.W. Gunther
D.M. Guyer
K. Ruley

Biochemistry I G.K Amarasinghe
KG. Inman
x.c, Klenk
H.Lin
N. Shahzad
A. Shtifman

Biochemistry lJ J.D. Dattelbaum
W.J. Houck
F. Kapadia
J.R.H. Mauban
Z. Zhang
W. Zhao

Cell Biology I T. Lessor
O. Olsen
D. Lalor
S. Porasuphatana
A. Sultan
B. Zhang

Cell Biology II S.M. Janicki
Y. Li
K.A. Lentz
K Schorr
S.M. Stabler

Chemistry I N.K. Banavali
A. Kimaro
B. Wang
S.J. Weiss

Chemistry II L. Charoenchai
S.M. Hamilton
CM. Rooney
B.S. Vig

Health Sciences L.E. Bellino
A. Adelalcun
T.L. Collins
C.S. Collins
A. Greene
J.L Jenkins
T.M. Neavins

Campus

UMB
UMB
UMB
UMB
UMB

UMB
UMB
UMB
UMB
UMB
UMB

UMB
UMB
UMB
UMBC
UMBC
UMBC

UMB
UMB
UMB
UMB
UMB
UMB

UMB
UMB
UMB
UMB
UMB

UMBC
UMBC
UMBC
UMBC

UMB
UMB
UMB
UMB

UMBC
UMB
UMB
UMB
UMB
UMBC
UMBC
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Microbiology S.R. Heimer UMB Toxicology P. Chamberlain UMB
M.A Jabra-rizk UMB P.L. Del Valle UMB
U.S. Kumar UMB E.P. Madden UMB
AC. McIntosh UMB K. Niwatananun UMB
W. Wang UMB c.J. Salice UMB

Molecular J.N. Garner UMB Presenters: Oral Presentations
Biology I H.Y. Jiang UMB

M.Liu UMB Session
c.c. Li UMB Presenter Campus

A.L. Mah UMB
Applied Research V. Calhoun UMBC

Molecular A.B. Cseresnyes UMB Technology AS. Dave UMBC
Biology II P.M. Kuehl UMB C. Risley UMB

D.1. Lee UMB G. Singh UMBC
M.N. Smith UMB B. Wang UMBC

S.L. Tilghman UMB B. Yang UMBC

Molecular W. Abdel-Aziz UMB Biochemistry R. Baumann UMB
Biology III J. Li UMB T.P. Flagg UMB

C.A May UMB E.R Hofmann UMB
C. Tang UMB S.M. Huguenin UMB
Q.Zhu UMB R.L. Patterson UMB

K. Schmeidler UMB
Neuroscience I S.G. Dorsey UMB

S.E. Mason UMB Cancer Research J.E. Angell UMB
W. Niwatananun UMB D.N. Grigoryev UMB
P. Perillan UMB AL. Honar UMBC

T.R. Vilenskaya UMB H.R Sheth UMB
J. Zhang UMBC

Neuroscience II D.M.Agnew UMB
A Cheng UMB Chemical and G.M. Ferreira UMBC

T. Hooch UMB Biochemical S.K. Ahuja UMBC

c.t, Renn UMB Engineering K. Reddy UMBC
Q. Zhou UMB T. Shanklin UMBC

V. Shukla UMBC

Nursing K. Bauer UMB
H. Han UMB Computer D. Bhandari UMBC

C.D. Ley UMB Sciences Y Cai UMBC
RS. Miltner UMB L. Demirekler UMBC
S.A. Neumann UMB Q.Du UMBC

R Newhouse UMB AJ. Falcone UMBC

D. Schmidt UMB H.Ni UMBC

Pharmaceutical D.S. Cox UMB Endocrinology L. Melewski UMB
Sciences I R. Kuppuswamy UMB N.S. Farooq UMB

D. Leaokittikul UMB M.J. Sickel UMB
. J.D. Suman UMB

K. Tantivejkul UMB Epidemiology A Adelakun UMB
N. Weerapreeyakul UMB V. Kulsomboon UMB

M.K. Whiteman UMB

Pharmacuetical I. Chen UMB
Sciences II X. Huang UMB

RNair UMB
S. Pan UMB
N. Sirisuth UMB
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Health Sciences J.W. Greenberg UMB
S.J. McFeaters UMB
S.V. Merchant UMB
P. Morrow UMBC
M. Nelson UMB
S.M. Ramsland UMB

Immunology D.C. Edelman UMB
B.Fan UMB
L. Qi UMBC
J.D. Spiker UMBC
W.Xu UMB

Microbiology Z. Li UMB
C.B. O'ConDeli UMB
AR. Snyder UMB

Pharmaceutical L.R. Bradley UMB
Sciences V. Chavan UMB

E. Lancaster UMB
S. Thomas UMB

Psychology AM. Gantt II UMBC
AA. Hane UMBC
S.O. Mitchell UMB

Statistical R.M.Guidi UMBC
Sciences X.Li UMBC

R. Paul UMBC
Y. Sun UMBC
S.C. Sutradhar UMBC
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Abstracts: Poster Presentations

Bacteriology

I.NON-POLAR MUTAGENESIS OF THE GENES OF THE BUNDLE-FORMING PILUS CLUSTER IN ENTEROPATHO-
GENIC ESCHERICHIA COll. Ravi P. Anantha and Michael S. Donnenberg, Molecular and Cell Biology Program, Division
of Infectious Diseases, University of Maryland School of Medicine, Baltimore.

Enteropathogenic Escherichia coli (EPEe) adhere to epithelial cells in a pattern termed localized adherence (LA). This pheno-
type is dependent upon the expression of a type-Iv fimbria called the Bundle-Forming Pilus (BFP), and requires the presence of a
90 kb plasmid, termed the EPEC Adherence Factor (EAF) plasmid. A cluster of 14 genes on the EAF plasmid is sufficient to
reconstitute BFP biogenesis in a laboratory E coli strain. hfpA encodes bundlin, the major structural subunit of BFP, and hfp?
encodes the pre-pilin peptidase that cleaves pre-bundlin to its mature form. The functions of the other bfp gene products are less
well characterized. Inan effort to determine whether all 14 genes are required for expression of BFP or LA, we have constructed
non-polar mutations in the genes of the bfp cluster. Previous studies have shown that the bJpA, bfpB, bfpC, bfpU, and bfpE genes are
required for BFP biogenesis and LA. Here we report the construction of non-polar mutations in the bfpG, qfpD, hiP?, and hfp]
genes. hfp? encodes the pre-pilin peptidase and bfpD encodes a putative nucleotide-binding protein. bfp] encodes a BfpP substrate
of unknown function and bfpG encodes a novel protein. The mutations in bfpG, bfpD, bfpP and bfp] abolish the ability of EPEC to
express BFP and perform LA. Using fragments of the bfp cluster containing the mutated genes, we were able to restore the ability
to express BFP and perform LA in the mutant strains. These results indicate that bfpG, bfpD, hfpP, and hfp] are required for BFP
biogenesis and LA. Studies to determine the functional defect of each mutant are in progress.

2. CONSTRUCTION AND CHARACTERIZATION OF A COLITOSE NEGATIYE MUTANT IN V. CHOLERAE 0139. C.R,
Fiore' and I.A. Johnson':", 'University of Maryland, Baltimore and "veterans Affairs Medical Center, Baltimore.

Vibrio cholerae secretes several major toxins, the most important is cholera toxin that elicits fulminant diarrhea in its hosts.
In 1992 a new strain appeared which had only two major differences from any other epidemic-causing strain. It was not an 01
strain, and had a capsular polysaccharide (CPS) encoded by 36 kb of novel DNA. Itwas designated serotype 0139 Bengal. In
bacteria, polysaccharides are considered essential virulence determinants and antigens that play important roles in the pathoge-
nicity of the organism. Our lab has determined the chemical and 3 dimensional structure of the CPS, and has sequenced the
entire 36 kb. capsular cassette. The capsule region has 35 open reading frames (orfs), many of which have homology to
biosynthesis and processing genes in other bacteria. The capsule structure is composed of six sugars, four of which look very
similar to Lewis B blood group tetrasaccharide. In particular colitose, an unusual sugar, appears to be encoded by orfs wbjJ, H,
I, is known to play an immunodominant role in polysaccharides and is found in other gram-negative bacteria such as E. coli 011,
055 and several Salmonella ssp. The colitose residues in 0139 are found on the sides of the polysaccharide structure and deletion
of them is not believed to affect the integrity of the polymer. In order to elucidate if colitose is an immunologically important
epitope of the CPS, the wbjJ, H, I genes were genetically deleted by allelic exchange. A 4509bp fragment was amplified by peR
and cloned into pUCI8. By restriction digests andre-ligation, the above orfs were replaced with an in-frame 840bp kanamycin
cassette that lacked a Jlfomoter. This construct in pCYD442 was mated into V.clwlerae 0139. Kanamycin selection allowed for
screening of positive clones and PeR and sequencing were used for confirmation. The colitose negative mutant can now be
used to determine immunological and pathogenic effects.

3. DYNAMICS OF TYPE 1 FIMBRIAE REGULATION IN E. COLI DURING EXPERIMENTAL URINARY TRACT IN-
FECTIONS. N,W, Guntherl and Y. Lockatell-, D.E. Johnson', and H.L.T. Mobley'. 'Microbiology and Immunology, Univer-
sity of Maryland School of Medicine, Baltimore; "veterans Affairs Medical Center, Baltimore.

Type 1 fimbriae of E. coli and its importance in the organism's colonization of the urinary tract has been the subject of
considerable investigation. However, only recently has the expression of the type 1 fimbriae been investigated in vivo using
molecular techniques. Transcription of the fimbrial genes is controlled by a promoter, carried on a 314 bp invertible element.
The element is capable of two different orientations- one places the promoter in the "ON' orientation allowing for transcription,
the other places tlie promoter in the "OFF' orientation blocking transcription. A PCR-based assay was developed to measure the
percentage of an infecting bacterial population with the invertible element in the "ON" orientation, capable of expressing
fimbriae. This assay was previously used to measure the percentages of bacteria in the urine of women diagnosed with cystitis
capable of expressing type 1 fimbriae. The 11 urine samples assayed, averaged just 4% of their population with the invertible
element in the "ON' orientation. To develop a more complete picture of the expression of type 1 fimbriae during the course of
a urinary tract infection, female mice were transurethrally inoculated via a catheter with E. coli CFT073 all (98%, limit of
detection) containing the invertible elements in the "OFF' position. Urine was collected from these mice at various time points
and assayed for the orientation of the invertible elements within the bacterial population. Four hours after challenge, a signifi-
cant percentage of the bacteria (12.2% mean) being expelled in the urine of these mice had changed their invertible elements to
the "ON" position. After 24 hours the percentage of the population capable of expressing type 1 fimbriae continued to increase
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significantly (32.2% mean). When CFU/g of tissue were correlated with the percentage of the population "ON" in the respec-
tive urine sample, we found a significant positive correlation (r=0.59, p::;0.01. N=30) with counts in the bladder but not in the
kidneys. We conclude that expression of type I fimbriae is more critical in the early stages of UTI, and may be required for
colonization of the bladder.

4. IDENTIFICATION OF A PUTATiVE AUTOTRANSPORTER PROTEIN SECRETED BY UROPATHOGENIC ESCHERI-
CHIA Call CFT073. Debra M. Guyer. Jill A Phillips, and Harry L.T. Mobley. Department of Biochemistry and Molecular
Biology, University of Maryland School of Medicine, Baltimore.

Escherichia coli is by far the most common causative organism of urinary tract infection (UTI). Uropathogens causing these
infections possess traits that distinguish them from commensal strains of E. coli, such as secretion systems which allow the
targeting of virulence factors to extracytoplasmic compartments. One of four characterized secretion mechanisms is the Type
IV Of "autotransport" system. Type IV secretion involves translocation across the inner membrane via the sec system and across
the outer membrane through a b-barrel, porin structure formed by the carboxy-terminus autrotransporter domain. We identified
a 110 kDa protein which was expressed significantly more often in E. coli strains associated with the clinical syndromes of acute
pyelonephritis than in fecal strains (P=0.033). We isolated the protein from pyelonephritis E. coli strain CFT073. The N-
terminal amino acid sequence showed highest similarity to two known SPATE (serine protease autrotransporters of Enterobac-
teriaceae) proteins, Pet and EspC. Using a 500 bp probe from the 5' region of pet, 10 cosmid clones of an E. coli CFf073 gene
library were identified, one of which contained the entire approximated 4 kb gene on a 7 kb EcoRI restriction fragment. Nucle-
otide sequencing data revealed a characteristically long signal sequence (49 amino-acids) as well as a consensus serine protease
site (GDSGSP) typical of SPATE proteins. Previous studies with E. coli CFT073 showed a lack of virulence attenuation in both
a hemolysin-negative (hlyD::TnphoA) mutant and a P fimbriae (pap)-deficient mutant. These results suggest that additional
determinants contribute to the pathogenicity of the strain. We postulate that the 110 kDa autotransporter may represent another
virulence determinant of uropathogenic E. coli.

5. USE OF SIGNATURE-TAGGED MUTAGENESIS TO IDENTIFY MYCOBACTERIUM MARINUM GENES REQUIRED
FOR IN VIVO SURVIVALINTHE GOLDFISH MODEL OF MYCOBACTERIAL INFECTION. K. Ruley'>, C. Pritcheu'v.A.
Talaat', R. Reimschuessel', and M. Tucksis 1.2,4.5. Center for Vaccine Development. Department of Medicine', Department of
Microbiology and Immunology", Department of Pathology', Molecular and Cell Biology Program', Medical Service, Veterans
Affairs Medical Center, University of Maryland School of Medicine, Baltimore.

Signature-tagged mutagenesis (STM) with transposon IS1096 was used to identify genes of Mycobacterium marinum re-
quired for in vivo survival in a goldfish model of mycobacterial pathogenesis. To develop this screen for virulence factors, the
mycobacteria suicide vector, pYUB285, was modified so that unique oligonucleotide signature tag sequences were inserted into
the IS1096 transposon between the flanking terminal repeat regions. The optimal protocol to deliver the transposon to the M.
marinum genome was found to be cells grown to late exponential phase in the presence of ethionamide. The highest efficiency
for transposition was obtained when the electrocompetent cells and electroporation procedure were performed at room tempera-
ture. Transposition oflS1096 into the M. marinum genome was random as shown by Southern hybridization. Screening of the
first 250 mutant strains in pools of 48 resulted in the provisional identification of 13 mutants attenuated in in vivo survival.
Harvest of the output pool of mutants at I vs. 4 weeks showed no significant difference in mutants identified as attenuated.
Output pool mutants were harvested from either liver. spleen or kidney. Most mutants identified as attenuated gave similar
results no matter the organ from which they were isolated. However, a minority of mutants were identified as attenuated when
harvested from a specific organ, such as just kidney or just liver. Five of the 13 potential virulence mutants identified by the in
vivo survival screen have been tested individually in animals. When the mutants were inoculated at a lethal dose of lOScfu/fish,
three of the five potential mutants were attenuated. The application of STM to screen for virulence genes of M. marinum may
allow the identification of the first virulence gene of this organism. M. marinum and the goldfish model are an excellent surro-
gate model for the study of mycobacterial pathogenesis.

Biochemistry I

6. SOLUTION STRUCTURE OF mv.i NUCLEOCAPSID PROTEIN BOUND TO PSI SITE (y) STEM LOOP 2 REVEALS
A COMMON FOW FOR RNA BINDING RETROVIRAL NUCLEOCAPSID PROTEINS. Gaya K. Amarasinghe, Roberto
N. DeGuzman, Ryan B. Turner, Aamir Sheikh, and Michael F. Summers. Howard Hughes Medical Institute, University of
Maryland, Baltimore County.

The selection and packaging of the genomic RNA into newly formed virions is an important step in the retrovirallife cycle.
The Psi site (y) of the retroviral genome contains four stem loops (SLI-4) that mediate viral genome recognition and packaging.
We have determined the solution structure of HIV-I nucleocapsid protein (NC) bound to Psi site stem loop 2 (SL2) by heteronuclear
magnetic resonance spectroscopy. Our structural studies reveal several specific features that regulate the recognition of the
genomic viral RNA Binding of the NC to RNA loop region is mediated by exposed guanine interactions with the zinc knuckles.
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The CCHC type Zinc knuckles ofNC interacts with the solvent exposed G9 and GIl and makes several intermolecular contacts. The
N terminus of nucleocapsid forms a 3

10
helix that packs against the hydrophobic residues of the Fl zinc knuckle enables the basic N-

term residues to interact with the phosphodiester back bone of the RNA. Inaddition several conserved residues ofNC makes contact
with the RNA stem loop. Comparison of the bound protein backbone from our study with the previously determined HIV-l NC-SL3
structure reveal many similarities. Our results indicate acommon RNA binding motif for NC mediated retroviral genome recognition.

7. BACKBONE DYNAIvlICS OF THE CALCIUM-BINDING PROTEIN APO-SlOOB(j3P) DETERMINED BY 15N_1HNMR
RELAXATION. Keith G. Inman and David J. Weber. Department of Biochemistry and Molecular Biology, University of
Maryland School of Medicine, Baltimore.

Backbone ~namics of the signaling protein apo-S 1ooB(j3P) were studied by 15N_l H NMR relaxation at 600 and 400 MHz.
Rl, R2' and 1 N-{ IH} NOE were measured by inversion-recovery, CPMG, and presaruration experiments. A refined solution
structure was used for the study, obtained from dipolar couplings measured in dilute liquid crystalline media. Internal motional
parameters were calculated from the relaxation data using the "extended Lipari-Szabo" formalism, with up to three parameters
fitted to the data for each residue. A statistical approach was taken to model selection, employing Monte Carlo simulated data
sets and F-testing for model comparison. Global parameters describing the overall tumbling of the dimer were determined
reiteratively with model selection. The resulting diffusion tensor for the dimer was found to be axially symmetric, with the
principal axis of rotation in the plane normal to the molecular symmetry axis. The isotropic correlation time, tm = 7.81 ns and
Dpar/Dper = 1.18 gave the best fit to the models selected for a subset of residues from secondary structural elements. Order
parameters were highest in the helices (I, IV) that form the dimer interface, and lowest in the loop regions, particularly the C-
terminal tail of the protein, known to be involved in target binding. Helix III, also important in target binding, showed the lowest
mean order among the helices. Significant fast internal motions (10 ps < te< tm) were detected in helix III, as well as in both
calcium-binding loops and the hinge region. Exchange contributions to apparentR2 were found in helices 1and IV, as well as the
hinge region, the N-tenninal calcium-binding loop (pseudo-EF hand), and the C-tenninal tail.

8. STRUCTURAL STIJDIES OF A TOXIN FROM TITYUS SERRULATUS BY NMR SPECTROSCOPY. K.C. Klenk, 'r.c,
Tenenholz, M.P. Blaustein, and DJ, Weber. Department of Biochemistry and Molecular Biology, Department of Physiology,
University of Maryland School of Medicine, Baltimore.

Tityustoxin K-a. (TsTX-Ka), a 37 residue peptide and member of the u-K family of scorpion toxins, selectively blocks
voltage-gated non-inactivating K+ channels in rat brain synaptosomes (lCso::: 8nM). It also displaces n-Dendrotoxin (a-DTX)
bound to voltage-gated rapidly inactivating channels, but does not block these channels. The sequence-specific backbone and
sidechain proton assignments and secondary structure were determined using two-dimensional NMR to further understand the
action ofTsTX-Ka.. To this end, DQF-COSY, TOCSY, NOESY, and ROESYNMR experiments were run on recombinant, fully
functional TsTX-Ka. The NMR spectra indicate that there are two conformers in solution due to the cis/trans isomerization of
proline 15 in the peptide. The major conformer (cis) has a three-stranded anti-parallel p-sheet, in which strands I and II are
separated by an a-helix, and strands II and III are connected by a tight turn. While the secondary structure ofTsTX-Ka is similar
to other members ofthe n-K toxin family, the presence of a cis proline at residue 15 results in the shortened a-helix. This change
in the structure may affect the positioning of residues know to be important for block of voltage-gated Ktchannels and explain
the difference in specificity of TsTX-Ka. compared to other n-K toxins.

9. THE pH IMAGING OF LIVING FIBROBLASTS WITH FLUORESCENCE LIFETIME IMAGING MICROSCOPY. H.
Lin, P. Herman, and J. R. Lakowicz. Department of Biochemistry and Molecular Biology, University of Maryland School of
Medicine, Baltimore.

The cellular and subcellular pH environment is a critical parameter for diverse physiological events. Conventional fluores-
cence ratio imaging microscopy has been used extensively to image cellular pH distributions. However, fluorescence ratio
imaging has the concerns of uneven probe distribution and differential photobleaching, and requests more than a single excita-
tion and detection wavelength. On the other hand, fluorescence lifetime imaging technique has shown its potential to quantitate
the physical and chemical changes in living cells. We are designated to use frequency domain fluorescence lifetime imaging
microscopy (FUM) to determine the spatial distributions of pH in cytosol and endocytic compartments of living fibroblasts, and
to provide substantial information to correlate pH distributions with diverse cellular processes. Dextran conjugates of low pH-
sensitive DM-NERF and pH-insensitive Tetralmethylrhodamine were introduced into 3T3 fibroblasts via scrape-loading and
spontaneous pinocytosis, which located the probes in cytosol and endocytic compartments, respectively. Since the introduced
probes showed distinct phase angles and modulation responses according to their surrounding pH environments, the in situ
lifetime responses of the intracellular fluorescence could be measured with FUM and then converted into pH distribution in the
cells. The in vitro pH calibration curves were obtained from frequency-domain fluorometry measurements. Preliminary results
have shown the ability of FLIM to distinguish the different pH environment in cytosol and in endocytic compartments with the
use of pH-sensitive lifetime probes. In the future, we will establish in vivo pH calibration curve directly from the imaging cells
to determine the intracellular pH more accurately, and track the pH evolution in endocytic vesicles along endocytosis process.
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10. STRUCTURE CHARACTERIZATION AND BACKBONE DYNAMICS OF A67V MUTANT OF CYTOCHROME B5:
A CORRELATION OF BACKBONE DYNAMICS WITH REDOX POTENTIAL OF HEME PROTEINS. N. Shahzad'. B.
Dangi', J. Blankman-, and R. Guiles' 'Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy,
Baltimore.fDepartmenr of Chemistry and Biochemistry, University of Maryland, College Park.

A relation between backbone dynamics of cytochrome b5 and the change in its entropy on oxidation has been recently demon-
strated. It was observed that cytochrome b, is more dynamic in the oxidized state as compared to the reduced state. These results
were obtained from lSNrelaxation rates in both relevant oxidation states and by deuterium exchange experiments carried out using
multidimensional Nuclear Magnetic Resonance (NMR) spectroscopy. The A67V mutant of cytochrome b, has a mutation in the
heme binding domain which produces minor structural changes in the whole protein and achieves a reorientation of individual
axial imidazole. This mutant shows an overall increased dynamic behaviour in the reduced state as evidenced indirectly by higher
root mean square deviations of the heme binding pocket in the solution structure and from the 15Nrelaxation rates. "In addition, the
values of the square of generalized order parameter (S2), which is an estimate of the rigidity, are about 10% lower globally in the
mutant as compared to the wild type. The electrochemical measurement on the mutant shows a shift of -20 mv in the reduction
potentail as compared to the wild type protein. This shift in the redox potential is in agreement with the backbone dynamics and can
be explained on the basis of comparison of dynamics of the oxidized form of these proteins. We are also investigating how
backbone dynamics of a protein (in our study, cytochrome b) can be modulated by binding of high afinity ligands to the protein.
To this end, we have identified few compounds which induces shifts in fast Hetronuclear Single Quantum Correlation (HSQC)
spectra of cytochrome" which ultimately can be useful in designing high affinity ligands to the protein.

11. INDUCTION OF LONG DURATION Ca2+RELEASE EVENTS BY IMPERATOXIN AIN FROG SKELETAL MUSCLE. A.
Shtifman, C.w. Ward, RH. valdiviat, and M.P. Schneider. Department of Biochemistry and Molecular Biology, University of
Maryland School of Medicine, Baltimore. 'Department of Physiology, University of Wisconsin Medical School, Madison, WI.

We have investigated the effects of synthetic imperatoxinA (lpTx.), a 33 amino acid peptide that activates ryanodine recep-
tors (RyR), on discrete Ca2+ release events in frog skeletal muscle using laser scanning confocal microscopy (Iine scan mode,
2mslline). Saponin permeabilized fibers (0.001 %; 30 sec) were bathed in an "internal" solution (50mM Fluo-3, 0.65mM free
Mg2+,8% 4IK dextran) to obtain Ca2+ spark frequency and properties in control conditions. After replacing the control solution
with internal solution containing 5nM IpTx., long duration (> several hundred ms.), relatively small (DF/F amplitude O.45±0.02)
release events were observed. These events are consistent with the "long openings" to sub conductance state induced by IpTx
in single RyRs reconstituted in lipid bilayers (Tripathy et. al. 1998; J. Gen. Physiol., 111). There was no change in the frequency
of short duration (12.0 ms. mean full duration at half-amplitude), larger amplitude (0.75±0.02) spontaneous events also identi-
fied in the absence ofIpTx. The average spatial half-width of the long events (4. 15mm) was approximately 2X greater than that
of the short events. The greater spatial half-width may be due to the prolonged presence of Ip'Ix, in the RyR channel, which
allows for increased duration of the Ca2+ release and consequent attainment of steady state between Ca2+ release and diffusion.
Since IpTx. can directly activate only a single channel for a prolonged period of time and since any neighboring channels
indirectly activated by Ca2+ released from the IpTx. activated channel should inactivate relatively rapidly, the observed long
duration events could reflect Ca2+release from a single IpTxa activated channel.

Biochemistry II

12. NOVEL ANISOTROPY-BASED SENSING WITH REFERENCE FLUOROPHORES. Dattelbaum,J.D., Gryczynski, I.,
Gryczynski, Z., 'Iolosa, L., and Lakowicz, l.R. Department of Biochemistry and Molecular Biology, University of Maryland
School of Medicine, Baltimore.

We describe a new approach to fluorescence sensing based on measurements of steady state anisotropy in the presence of
reference fluorophores in oriented films with known anisotropy. The basic concept is that the anisotropy of a mixture reflects a
weighted average of the anisotropy of all of the emitting species. A multitude of molecules arc known which demonstrate
changes in fluorescence intensity in response to an analyte. Changes in the anisotropy of a system can be seen from this type of
intensity fluctuations in the presence of a known fractional contribution of a reference fluorophore. The starting anisotropy for
this assay can be as high as 0.9 for oriented films which contain the reference fluorophore, while the anisotropy of most fluorophores
in solution is near zero. Anisotropy-based sensing was demonstrated for pH using 6-carboxy fluorescein, fpr oxygen using
tris(4,7-diphenyl-I,1O-phenanthroline) ruthenium (II) chloride, and for protein affinity or immunoassay using human serum
albumin labeled with a metal-ligand complex. The latter measurements were performed with a simple LED excitation source
without an excitation polarizer. A wide dynamic range of anisotropy is available because of the freedom to select high or low
starting values depending on how well the reference compound orients in the polymer matrix. The sensitive range of the assay
can also be adjusted by changing the intensity of the reference fluorophore. Anisotropy-based sensing can have numerous
applications in clinical and analytical chemistry.
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13. CATALYTIC SIGNIFICANCE OF TYR-14 AND ASP-99 IN 3-0XO-IY-STEROID ISOMERASE. Wendy J. Houck,
Xudong Yac, Frederic Henot, and Ralph M. Pollack. Department of Chemistry, University of Maryland, Baltimore County.

3-oxo-D~-steroid isomerase (also called ketosteroid isomerase or KSI) catalyzes the isomerization of b,g-unsaturated 3-
oxosteroids via a dienolate intermediate. Two residues, 1)rr-14 and Asp-99, stabilize this intermediate by the formation of
hydrogen bonds. In order to determine the significance of each of these residues, mutants were constructed. Using stopped-
flow kinetics, the ketonization of z-terralone, an analogue of the reaction intermediate, was monitored. It was determined that
the D99A mutant catalyzes this reaction as efficiently as the wild type enzyme (WT), while the reaction rate ofY14F is about an
order of magnitude lower. Interestingly, the reaction of 2-tetralone with the double mutant, Y14FID99A, proceeds at a rate
about two orders of magnitude lower than WT. The experimentally determined K""/~ (in 20% MeOH) for each of these
mutants was 6.31 x 107, 2.51 x 10'\ and 1.58 x 10\ respectively.

14. INHIBITION OF STORE-OPERATED CALCIUM ENTRYBYTHEADENYLYLCYLCASE INHIBITOR, MDL-12330A.
Fehmida Kapadia, Damian B. van Rossum, Randen L. Patterson, and Donald L. Gill. Department of Biochemistry and Mo-
lecular Biology, University of Maryland School of Medicine, Baltimore.

Receptor-induced Ca2• signals involve two distinct components: first, release of Ca2• from Ca2' stores (the endoplasmic
reticulum) mediated by the intracellular messenger InsP3, followed second by the activation of "store-operated channels" (SOCs)
in the plasma membrane which permit Ca2' entry and are activated by depletion of Ca2+in the ER. The function of these entry
channels is to mediate sustained Ca2• responses and allow refilling of Ca2' pools. Although they have a crucial role in Ca2

'

signaling the identity of these entry channels and the mechanism of their activation is unknown. We investigated the effects of
modifying formation of another major second messenger, cyclic AMP, on the function of SOCs in fura-2 loaded DDT]MF-2
smooth muscle cells. We utilized two different adenylyl cyclase blockers, MDL-12330A (MDL), a slowly-acting long-lasting
blocker, and 2' ,5'-dideoxyadenosine (DDA), a freely reversible adenylyl cyclase inhibitor. Whereas DDA had no effect on
store-operated Ca2' entry, MDL completely blocked Ca2• entry. The ICso for MDL adenylyl cyclase is 250 mM, and the effect
on blocking Ca2+ entry was complete in the 100-200 mM range. At 130 roM, MDL blocked both the initial phase of store-
operated Ca2• entry following Ca2+ release with the Ca2• pump blocker, thapsigargin (2 mM), and the second phase of Ca2

+ entry
induced after pool emptying by transient removal of extracellular Ca2 ". MDL did not modify Ca2• pool size or releasability of
pools by thapsigargin. The action of MDL was long-lasting, washing for 10 min did not restore activity. 8-Br-cyclic AMP (I
roM) partially restored activity, however, its effects were inconsistent. We are currently assessing whether MOL blocks store-
operated Ca2+ entry through modifying cyclic AMP levels or whether it may pharmacologically modify the channel or a compo-
nent involved in regulating the channel. (Supported by NIH Grant HL55426)

15. CALCIUM OSCILLATIONS AND SPARKS IN INTACT PRESSURIZED VASCULAR SMOOTH MUSCLEWfTIl MAl N-
TAINED BASAL TONE. J.R.H. Mauban, V.A. Miriel, M.P. Blaustein, and W.O. Wier. Department of Physiology, University
of Maryland School of Medicine, Baltimore.

Rat mesenteric resistance arteries were loaded with calcium indicators fluo-4 andCalcium green-l by exposure to the AM ester
form of the dyes. After -1 hr equilibration period in control conditions (70mmHg, 37C) arteries spontaneously developed tone,
contracting to -64% of their maximum diameter. Laser scanning confocal microscopy revealed calcium dynamics in single smooth
muscle cells. 6.2% of cells showed global asynchronous calcium oscillations under control conditions (nef arterties). Phenyleph-
rine (PE .5-1.OuM) induced vasoconstriction of the whole artery and regular calcium oscillations (4 to 20/min) in 61.8%of the cell
population (n=6 arteries). Oscillations were asynchronous between cells, persist in the presence of 1uM nifedipine, but were
reversibly abolished by 200M CPA. Fluo-4loaded arteries under control and alpha agonist stimulation (1uM PE) revealed calcium
sparks in the active smooth muscle. Under control conditions (n=5 arteries), sparks (n=:21O)had afluorescenceratioof3.9 (sd: 0.9),
a value higher than previous reports from unpressurized or depolarized arteries. Full width half maximum was 2.29um (sd: 0.7) and
decay half-time was 37 .ams (sd: 11.3). Sparks in luM PE treated arteries were not significantly different, n=2 arteries. The results
indicate a more dynamic calcium signalling in the myogenically active smooth muscle cell than previous reports obtained without
subcellular resolution of calcium have suggested. The sparks represent the first characterization ofloeal transients under conditions
of maintained basal tone and agonist stimulation in intact vascular smooth muscle.

16. MUTATIONAL ANALYSIS OF RECOMBINANT Ca2• ATPase. Zhongsen Zhang, Christopher Strock, and Giuseppe
Inesi. Department of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore.

We use recombinant adenovirus vectors and COS-l cells to overexpress Ca2• ATPase subjected to site directed mutagenesis.
Homologous recombinant ATPase viruses were obtained in CRE8 cells by cotransfection of adenovirus 5 and pAdlox shuttle
plasmid containing the ATPase cDNA under the control of CMV promoter. High levels of recombinant wild type Ca2• ATPase
and mutants were recovered in the microsomal fraction of infected COS-l cells. The expression level was compared by western
blot using 9E10 antibody against the Myc tag at the C-termini of recombinant proteins or by SDS electrophoresis and protein
stain. The wild type Ca2+ ATPase and the mutants were tested for ATPase activity in the presence of ATP, Ca2• binding in the
absence of ATP, as well as the phosphorylation by inorganic 32p' Six of the mutants showed neither total nor partial function of
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enzyme activity as compared to the wild type. This demonstrates that six amino acid residues are critical for the function of the
enzyme. It is found these mutations in the transmembrane region of the enzyme influence Ca2+ binding as well as the phospho-
rylation site in the extracellular domain.

17. FRUCTOSE INDUCED DEACTIVATION OF LENS ANTIOXIDANT ENZYMES. Wei Zhao, P.S. Devamanoharan, and
Shambhu D. Varma. Department of Biological Chemistry and Ophthalmology, University of Maryland School of Medicine,
Baltimore.

Non-enzymatic glycation of lens structural proteins has been suggested to play an important role in the development of diabetes
and age related cataracts. The process of glycation also involves oxidative degradation of sugars and accompanied formation of
reactive oxygen species (ROS). Antioxidant enzymes like catalase, superoxide dismutase (SOD) and glucose-e-phosphatc dehy-
drogenase (G6PDH) are also inactivated by such process. The purpose of this study was to examine if pyruvate and other a-keto
acids could be effective in preventing the fructose-dependent inactivation of these enzymes. The lens fructose is known to increase
in diabetes. Methods. The enzymes were incubated without or with fructose (20 mM) in the absence or presence pyruvate (1-
20mM) or a-ketoglutarate (1-2.omM) and their activities determined spectrophotometrically. Results. Incubation of the enzymes
with fructose led to a significant loss of their activities (50 to 80%). G6PDH was inactivated "Within a day. This was followed by
inactivation of catalase (2 days) and SOD (4 days). The loss of the activities was prevented significantly by incorporation of either
pyruvate or a-ketoglutarate in the incubation mixture. Conclusion. The results demonstrate that pyruvate and other keto acids can
protect the inactivation of the enzymes by inhibiting their glycation, as well as by protecting them against oxidative denaturation.
Hence, they could playa significant role in the maintenance of lens physiology and cataract prevention.

Cell Biology I

18. THE EXPRESSION OF FAS LIGAND BY THE FUNCTIONAL MOUSE THYMIC EPITIIELIAL CELL LINE BTlB.
D.l. Lalor and J. Hayashi. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

Several lines of evidence suggest a role for Fas and Fas ligand (FasL) in thymocyte epoptosis. Fas is functionally expressed
on thymocytes. Using immunohistochemistry FasL was shown to be expressed by medullary thymic stromal cells and Fas-Fc
inhibits antigen specific negative selection in vivo. Also mice with a loss-of-function mutation in Fas have been reported to have
altered thymocyte development. Using Northern and Western Blot analysis FasL was found to be expressed by the thymic
stroma. Previously our laboratory developed a method for culturing SUbcapsular/medullary thymic epithelial cells. Using this
technique the BTIB cloned functional mouse thymic epithelial cell line was developed. Using Northern Blot analysis FasL
mRNA expression was detected in these cells. A band corresponding to FasL was also detected by Western Blot analysis using
anti-FasL antibody. As the regulation of FasL expression by the thymic stroma has not been examined we used these cells as a
model for these studies. The regulation of FasL by TNFa and glucocorticoids was examined using semi-quantitative RT-PCR.
FasL expression was found to be upregulated by TNFa and glucocordcoids.

19. CHARACTERIZATION AND REGULATION OF A NOVEL ERBB3-BINDING PROTEIN (BBPl). Lessor, T., Yoo, J~Y.,
and Hamburger, A. Greenebaum Cancer Center, University of Maryland, Baltimore.

ErbB3 is a member of the Epidermal Growth Factor Receptor (EGFR), or erbB, family. Heregulin binds to the extracellular
domain of erbB3 and induces receptor dimerization, which stimulates tyrosine phosphorylation of the receptors and subsequent
activation of signaling proteins containing SH2-like domains. An erbB3 binding protein, EBPl, was previously isolated in our
laboratory using yeast two-hybrid methodology. This protein is homologous to a cell-cycle regulated murine protein, p38-2G4.
A role of EBPI in mediating heregulin signaling is suggested by the fact that EBPI translocates to the nucleus after heregulin
treatment. Immunoprecipitetion and Western blot analysis has demonstrated that ebpl encodes a major protein band of approxi-
mately 48 kOa. Overexpression of EBPI in the AU565 human breast carcinoma cell line induces differentiation in the absence
of heregulin treatment. Northern and tissue blot analysis suggest that EBPI is ubiquitously expressed. All normal and tumor
cells currently screened, including hematopoietic cells which lack erbB family members, express ebpl mRNA. Co-immunopre-
cipitation analysis has determined that EBPl does not bind to the EGFR nor erbB2. To examine the regulation of EBPI by
heregulin, AU565 cells were labeled with "Pcorthophosphoric acid and treated with heregulin. This study revealed that EBPI is
basally phosphorylated but that treatment with heregulin increases this phosphorylation in a time-dependent manner. Expres-
sion of the adhesion molecule ICAM-l is up-regulated with heregulin treatment. To study the effect of EBPI on ICAM-l
induction, transient co-transfections were performed using a vector containing the ICAM-l promoter fused to luciferase, as well
as various ebpl constructs, in the absence and presence of heregulin. Heregulin treatment alone for 48 hours resulted in up-
regulation of this reporter construct. Co-transfection with the ebpl constructs affects this reponse. These studies suggest a role
for EBPI in mediating the response of AU565 cells to heregulin.
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20. IDENTIFlCATION OFTWO PDZ PROTEINS THAT ASSOCIATE WITH A COLLECTING DUCT POTASSIUM CHAN-
NEL. O. Olsen, J. Merot, M. Brejon, and PA. Welling. Department ofB.C.M., C.E.N., Saclay, France, Department of Physicl-
ogy, University of Maryland School of Medicine, Baltimore.

We have recently identified Kir 2.3, an inwardly rectifying potassium channel gene product, as a strong candidate for the
"small conductance" potassium channel expressed in the cortical collecting duct basolateral membrane. The conspicuous prescence
of a PDZ ligand (S'T X IN) in the C-terminus of Kir 2.3 suggests that the channel may associate with proteins containing a PDZ
domain to organize basolateral membrane expression. To critically evaluate this hypothesis, MDCK cells were stably trans-
fected with either the wild type Kir 2.3 or Kir 2.3( -SAl). Deletion of the C-terminal three amino acids containing the PDZ
ligand motif caused the channel to redistribute from the basolateral membrane to an intracellular compartment.
To identify PDZ binding partners of Kir 2.3 that coordinate basolateral membrane expression, a directed two-step cloning
strategy using the yeast two hybrid interaction system was employed. The first step of the screening process exploited a LexN
Kir 2.3 Ccterminal fusion protein containing the PDZ ligand as the "bait". From the initial screen, 14 individual interacting
clones were identified. A secondary screen, using a LexA fusion protein to a Kir 2.3 C-tail in which the PDZ ligand was
eliminated, was performed to identify clones interacting specifically through a PDZ domain. Analysis of the cDNA clones
passing these criteria identified two different proteins, named PAKIRs (Protein Associated with KIR). Each protein's predicted
primary structure reveals the presence of a PDZ domain consisting of a GLGF repeat, five bela sheets and two alpha helices.
These data support our hypothesis for hasolateral membrane organization of Kir 2.3 by PDZ proteins.

21. DIFFERENTIAL RESPONSES OF AGED ENDOTHELIAL CELLS BYTHE STIMULATION OF LIPOPOLYSACCHA-
RIDE AND CYTOKINES. Supatra Porasuphatana, Guan Liang Cao, and Gerald M. Rosen. Department of Pharmaceutical
Sciences, University of Maryland School of Pharmacy, Baltimore.

The elderly exhibit more frequent and severe infections than younger adults due to the increased susceptibility to blood-
borne pathogens. Nitric oxide (NO), synthesized by the nitric oxide synthase (NOS) catalyzed oxidation of L'arginine, has
been implicated in host defense against intracellular pathogens. Of the three isoforms of NOS, NOS II can be induced in
endothelial cells (ECs) by various cytokines. This research was designed to investigate aged-related changes in responses of in
vitro young and aged ECs by the stimulation of bacterial endotoxin and cytokines. ECs were serially subcultured before grow-
ing on Gelfoam" prior to each experiment. In vitro long-term cultured ECs exhibited typical characteristics that mimic those of
in vivo aged vascular ECs, including the changes of growth rate, morphology and physiologic functions. In this culture system,
the cellular resistance to lipopolysaccharide (LPS)-induced cell death was partly dependent on the culturing period in which
extended periods enhanced cell viability of young and aged ECs. Young (PDL 5-20) and aged (pDL 40-60) ECs showed
different degrees of susceptibility to LPS-induced cytotoxicity. The stimulation of LPS and interferony (lFNy) has resulted in
the increased NO- production with a higher induction level in young ECs. These data suggested that these differential responses
may contribute to the impairments of ECs in NO-related host immunity in the elderly.

22. PALMITIC ACID INCREASES MITOCHONDRIAL PERMEABILITY. Aya Sultan and Patricia M. Sokolove. Depart-
ment of Pharmacology and Experimental Therapeutics, University of Maryland School of Medicine, Baltimore.

A variety of experimental conditions and agents can induce a non-selective increase in the permeability of the mitochondrial
inner membrane (i.m.). This classic mitochondrial penneability transition (MPT) is identified by its sensitivity to cyclosporin A
(CsA) and dependence on matrix Ca". Non-esterified free fatty acids (FFAs) can stimulate this classic MPT when it is induced
by other agents [Bernardi et a1. (1994) J. Btoenerg. Biomembr:. 26: 509]. Here, we examined the direct influence of a particular
FFA, palmitic acid (PA), on mitochondrial permeability by monitoring apparent absorption at 540 nm, which is indicative of
mitochondrial swelling. Our data demonstrate that: (1) PA alone (20 - 50 ~M) can increase mitochondrial permeability; this
increase occurs without lag and requires mitochondrial energization. (2) PA-induced mitochondrial swelling is dramatically
stimulated by Ca2+. (3) CsA and ADP, two inhibitors of the classic MPT, have no effect on PA-induced swelling when Ca2

+ is
present, whereas, both BSA and EGTA can completely prevent this process. 4) PA opens a pore in die mitochondrial i.m., rather
than exerting a detergent-like effect, as evidenced by PEG sizing protocols. These observations suggest that regulation of
mitochondrial permeability may be complex. PA may induce a pore or pore substate that differs from the classic MPT pore.

23. HOST DEFENSE ACTIVITY OF ENDOTHELIAL CELLS AGAINST BACTERIAL INFECTION. Bin Zhang and Gerald
M. Rosen. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

The endothelium, which in the past was portrayed as a passive member of host immunity, has recently been shown to exhibit
an active role in host defense against various microbes. In vitro studies have demonstrated that endothelial cells can phagocy-
tose bacteria or intracellular parasites. However, these studies were conducted on monolayer matrices, which do not mimic in
vivo state. In order to better understand endothelial cell activation during infection, we conducted a series of studies to explore
the mechanism of endothelial cell phagocytosis of pathogenic Staphylococcus aureus and Escherichia coli using a three dimen-
sional matrix Gelfoam" to culture endothelial cells. We found that Gelfoam@ladenedendothelialcellscanactivelyphagocytose
bacteria, the efficacy was dependent upon initial bacterial burden, and incubation time. This process can be blocked by cytocha-
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lasin D. Furhter, our studies demonstrated that endothelial cells can be activated by TNFn to exhibit bactericidal activity. These
findings provide direct evidence of the active role of endothelial cells in innate host defense against blood-borne bacteria.

Cell Biology II

24. PRESENILIN OVEREXPRESSION ARRESTS CELLS IN THE G I PHASE OF THE CELL CYCLE. Susan M. Janicki
and Mervyn J. Monteiro. Division of Human Genetics, University of Maryland School of Medicine, Baltimore.

To investigate the mechanism by which presenilin (PS) overexpression induces apoptosis, we studied the effects of these pro-
teins on cell cycle progression. Transiently transfected HeLa cells were BrdU labeled to visualize DNA synthesis by immunofluo-
rescence and stained with propidium iodide to measure DNA content by fluorescence activated cell sorting (FAC~). BrdU labeling
was decreased in cells expressing presenilin-J (PSI), presenilin-2 (PS2), an Alzheimer's disease associated missense mutation
PS2(NI4II), and the C-terrninally deleted PS2 construct PS2(J66aa), compared to mock and neurofilament light (NF-L) trans-
fected cells. Analysis of BrdU incorporation in mitotically synchronized HeLa cells suggested that cells were arresting in the G 1
phase of the cell cycle, and this was confirmed by FACS analysis. Interestingly, cell cycle progression was more inhibited by the
expression of PS2(N141I) compared to wild type PS2. In addition, ATM, the gene product mutated in ataxia-telangiectasia (AT),
does not appear to be a downstream effector of PS induced cell cycle arrest as transfection ofPS constructs into an AT cell line also
resulted in cell cycle inhibition. Quantitative immunoblotting of whole celllysates from PS transfected cells did not reveal in-
creases or decreases in the steady stale levels of p21, p27, p53, pRb, or c-Myc suggesting that the presenilins mediate cell cycle
arrest by mechanisms other than simple changes in the levels of these cell cycle related proteins.

25. HUMAN LNK, AN ADAPTER PROTEIN WITH PH AND SH2 DOMAINS, EXPRESSED IN JURKAT CELLS INHIB-
ITS T CELL ACTIVATION. Yijin Ll, Josephine Schembri-King*, Scott Jakes's, and Jun Hayashi. University of Maryland
School of Pharmacy, Baltimore and *Boehringer Ingelheim Research and Development Center, Ridgefield, CT.

Lnk. was originally cloned from a rat lymph node eDNA library and shown to participate in T cell signaling. Human Lnk
(hLnk) was cloned by screening a Jurkat eDNA library. hLnk has calculated MW of 63 kDa. Its deduced amino acid sequence
indicates the presence of a PH and an SH2 domain. When expressed in COS cells, Lnk migrates with an apparent MW of 75
KDa. A confocal fluorescence microscopic analysis indicates that hLnk localizes to the plasma membrane and to juxtanuclear
compartment in Cos cells transfected with an expression vector encoding a chimeric protein of Lnk-GFP. In Cos cells co-
transfected with hLnk, p56Ick

, and CDS-i;;, hLnk associates with tyrosine-phosphorylated i;;chians through its SH2 domain. The
endogenous expression of Lnk. in Jurkat cells is low. However, when hLnk is expressed, it can inhibit anti-CD3 mediated T cell
activation. This inhibition was not pronounced in Jurkat cells transfected with hLnk with a point mutation in the phosphotyrosine-
binding site of the SH2 domain. Our study reveals a new mechanism of T cell negative regulation.

26. DEVELOPMENT OF A MORE RAPID CULTURE SYSTEM FOR CACO-2 MONOLAYERS. Kimberley A. Lentz, Jun
Hayashi, and James E. Pollio Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

The objectives were to develop a more rapid, reduced serum culture system forCaco-2 monolayers. relative to the traditional21-
day, 10 % PBS system, and to determine the biopharmaceutical drug classification of an oral anti-depressant using this system.
Caco-2 cells were grown on polycarbonate filters, in medium containing 2% iron supplemented calf serum (sCS) and a combina-
tion of growth factors and hormones. After 4 or 7 days in culture, permeabilities of three marker compounds (metoprolol, mannitol,
and taurocholate) were determined, and compared to permeabilities from the traditional 21-day, 10% PBS system. Cell morphol-
ogy and degree of cell differentiation were also characterized. The 2% sCS model was then used to classify the permeability of an
oral anti-depressant as high or low. No difference in permeability was observed for metoprolol transport (p=0.61) amongst the
different culture methods. Mannitol permeability was about two fold higher from the 2% sCS system, as compared to the 10% PBS
system. Taurocholate permeability was low, indicating the 2% sCS culture at 4 and 7 days lacked active transport capabilities.
Electron micrographs of cells grown in the 2% sCS system revealed the presence of microvilli and tight junctions. Brush border
alkaline phosphatase activity was well expressed at 7 days in the 2% sCS system. The 2% sCS system indicated the oral anti-
depressant as highly permeable, which was in agreement with results from the 10% PBS system. The reduced serum system for
Caco-2 cells was found to be adequate for passively transported compounds. This new system provides a rapid, accurate, and
economical option for passive permeability determination, and appears to be useful for biophannaceutic drug classification.

27. GAIN OF BCL-2 IS MORE POTENT THAN LOSS OF BAX IN REGULATING MAMMARY EPITIIELIAL CELL
SURVIVAL DURING INVOLUTION. Kriste1 Schorr', Minglin LF, Ud Bar-Peled", Albert Lewis", Alonso Heredia', Bernadette
Lewis>, C. Michael Knudson", Stanley Korsmeyer', Richard Jaeger" Hans weiher', and Priscilla A. Furth 1,2. 'Department of
Physiology, "Institute of Human Virology and Division of Infectious Disease, Department of Medicine, University of Maryland
School of Medicine, Baltimore. 'Howard Hughes Medical Institute and Division of Molecular Oncology, Department of Medi-
cine and Department of Pathology, Washington University School of Medicine, St. Louis. 'Porschungszentrum Karlsruhe, Institut
fuer Genetik, Postfach, Karlsruhe, Germany. "Institut fuer Diabetesforschung, Munich, Germany.
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The relative roles of gain ofBcl-2 function to partial and complete loss ofBax function in regulating mammary epithelial cell
survival during mammary gland involution were evaluated. In the reversible first stage of involution cells undergo extensive
apoptosis but tissue structure remains largely intact. During the irreversible second stage of involution tissue proteinases re-
model the underlying structure. Multiple Bcl-2 family members are expressed in mammary epithelial cells during both stages of
involution. Combinations of transgenic mice were generated with varying expression levels ofBcl-2 and Bax in their mammary
epithelial cells. Bcl-2 gain of function reduced the apoptotic index by over 50% during the first stage and increased epithelial
cell volume by 70% a the end of the second stage. Partial loss of Bax function combined with Bcl-2 gain of function increased
epithelial cell volume 2.4 fold at the end of the second stage. Complete loss of Bax function reduced the apoptotic index by 20%
during the first stage and had no effect on the second stage. Partial loss of Bax did not alter cell survival at either stage. Gain of
Bcl-Z function is more potent than loss of Bax function in regulating mammary epithelial cell survival in vivo.

28. INTERACTION OF A MYRISTOYLATED CALCIUM BINDING PROTEIN WIlli THE ALZHEIMER'S DISEASE
PRESENlLIN 2 PROTEIN. S.M. Stabler, S.M. Janicki, L.R. Ostrowski, and MJ. Monteiro. Division of Human Genetics,
University of Maryland School of Medicine, Baltimore.

It is c-ell established that mutations in the presenilin 1 and 2 genes cause the majority of early-onset Alzheimer's disease
(AD). However, our understanding of the cellular functions of the proteins they encode remains rudimentary. Knowledge of
proteins with which the presenilins interact should provide insight into presenilin function in normal and disease states. Using
the yeast two-hybrid system we have identified a calcium binding protein, calmyrin, that interacts preferentially with presenilin
2 (PS2). Containing two intact EF-hand motifs, calmyrin shares 44% overall similarity with calcineurin B. Calmyrin is ex-
pressed as an ubiquitous 1.2 kb transcript in Northern blot analysis with the endogenous protein detectable as a 22 ill band on
Western blotting of human brain lysate. When overexpressed in HeLa cells calmyrin is myristoylated, membrane-associated,
and colocalized with PS2. Yeast two-hybrid liquid assays, affinity chromatography, and cc-immunprecipitation experiments
confirmed the binding between PS2 and calmyrin. Functionally, calmyrin and PS2 increase cell death when cotransfected into
HeLa cells. These results allude to several provocative possibilities for the role of calmyrin in signaling, cell death, and AD.

Chemistry I

29. CONFORMATION AND ENERGETICS OF COMPOUNDS REPRESENTATIVE OF PHOSPHORAMIDATE OLIGO-
NUCLEOTIDES BY AB INITIO STUDIES. N.K. Banavall and A. D. MacKerell Jr.

3'- and 5'- phosphoramidate oligonucleotides are obtained by replacing 03' or 05' respectively with N-H in the DNA
backbone. 3' phosphoramidate oligonucleotides form stable A-fonn duplexes and triplexes with DNA and RNA under physi-
ological conditions and are resistant to digestion by nucleases. 5'-phosphoramidate oligonucleotides, however, are not able to
pair successfully with either DNA or RNA. The present study focuses on describing the conformational dependance of the
energetics of these oligonucleotides by using several representative model compounds. The conformational degrees of freedom
probed are the alpha, epsilon and zeta dihedrals of the modified DNA backbone, the sugar puckering and the chirality of the
backbone nitrogen. The calculations were performed at the HF/6-31G* and MP2J6-31G* levels of theory. Of the conformational
properties studied, the energetic barrier to inversion of chirality at the N and the effect of3'-substituent on the sugar pucker are
of particular interest with respect to the 3-dimensional structure of phosphoramidate oligonucleotides.

30. URANYL ION IMPRINTED POLYMER. SYNTHESIS, CHARACTERIZATION AND APPLICATION. Anael Kimaro,
Lisa Kelly, and George Murray. Department of Chemistry and Biochemistry, University of Maryland, Baltimore County and
Johns Hopkins University Applied Physics Laboratory.

An imprinted polymer capable of specifically recognizing and binding uranyl ions (U022+) has been prepared by the appli-
cation of the molecular imprinting technique. Styrene was copolymerized with uranyl-ta-vinylbenzoate ) in the ~resence of
divinylbenzene as a crosslinking agent. After polymerization, washing with acid removed the template ion (V02 +) leaving
behind a cavity that is the size of the template. The crosslinking agent increases the stiffness of the polymer structure, thus
stabilizing the functional group arrangement. This stability aids in preserving selectivity by enabling the cavities to retain their
shape even after the removal of the template. Subsequent recognition occurs via a combination of reversible binding and shape
complementarity. Inequilibrium rebinding experiments with single substrate and selected substrate pairs, the polymer preferen-
tially bind its own template (U022+). Capacity studies of the polymer show an increase in capacity with crosslinking agent for
levels of crosslinking below 2 mole%. Also, there is an increase of the capacity as template loading is increased. An ion selective
electrode (lSE) fabricated for uranyl ion shows high selectivity for U022+ over Ba2+, Ca2+, Fe3+, and Cd2+.
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31. SYNTHESIS OF HUMAN DNA TOPOISOMERASE INHIBITOR WITH NEGISlll COUPLING REACTION. Ben Wang,
Luke Higgins, Steve Rowe, and Paul Smith. Department of Chemistry and Biochemistry, University of Maryland., Baltimore County.

Topoisomerases are enzymes that relieve topological stress during DNA replication and transcription, and represent important
targets for the development of new anti-cancer agents. Recent studies have identified DNA minor groove binders Hoechst 33258
and terbenzimidazole as potent human topoisomerase inhibitors. These compounds also exhibit anti-tumor activity against cancer
cell lines in culture. Our objective is to identify analogs with increased DNA binding affinity and sequence selectivity while
improving anti-topoisomerase activity. We are currently exploring new methods that will facilitate the synthesis of such analogs.
We have found that the Negishi coupling (which involves reaction between an aryl halide and an aryl zinc reagent) is effective for
construction of oligomeric heterocycles. The results of our current synthetic efforts in this regard will be presented.

32. DNA PHOTOCLEAVAGE MEDIATED BY EXCITED STATES OF IMIDES. SJ. Weiss, J.E. Rogers, and L.A. Kelly.
Department of Chemistry and Biochemistry, University of Maryland, Baltimore County.

Photonucleases are compounds whose excited states undergo a series of chemical reactions that lead to single or double strand
DNA cleavage. N,N-ethyl pyridinium-l ,2,4,5-pyromellitic diimide (pMDI), N,N-ethyl pyridinium-3,3' ,4,4' -benzophenone diimide
(BPDI), N-ethyl pyridinium-1 ,8-naphthalene imide (NI), and N,N-ethyl pyridinium-l ,4,5,8-naphthalene diimide (NDI) were syn-
thesized as potential photonucleases. Equilibrium constant'! for the binding ofN! and NDI to DNAinl 0 mMphosphate buffer (pH
= 7) were determined spectroscopically and fit to the model of McGhee and von Hippel. Nl binds to calf thymus DNA, [poly(dA-
dT)]2' and [poly(dG-dC)]2 with equilibrium constants of2.7xlQ4M-1, 8.6x104 M',and5.2xI04M-I, respectively. NOI binds to calf
thymus DNA, [poly(dA-dT)]" and [poly(dG-dC)]2 with equilibrium constants of I.3xHY' M-1,5.2xHP M-I, and 1.7x106 MI,
respectively. These imides bind to DNA and undergo electron transfer with the DNA bases following irradiation with UV light. The
oxidized base can decompose through several mechanisms to result in strand cleavage. Photolysis experiments were carried out on
oxygenated and deoxygenated samples of N! and NDI with a medium pressure mercury UV lamp. Solutions in TAB buffer were
prepared in which 20-95% imide was bound. Agarose gel electrophoresis (0.7%) showed depletion of supercoiled DNA and
appearance of circular DNA that was dependent on irradiation time and % imide bound.

Chemistry n

33. DESIGN, SYNTHESIS AND EVALUATION OF ORPHANIN FQ(I-l3)~ANALOGUES. Laksana Charoenchai, JiaBei
Wang, and Jane V. Aldrich. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

The identification by cDNA cloning studies of the novel G-protein coupled orphan receptor related to opioid receptors, and
subsequently its endogenous ligand, orphanin FQ (or nociceptin) has caused considerable interest since this transmitter system
appears to exhibit pharmacological activities distinct from the opioid system. However, the structural components required for
orphanin receptor binding and activation are not clearly understood. Orphanin FQ(I-13)~ analogues were prepared by solid
phase peptide synthesis to examine structure-activity relationships. linear orphanin analogues containing amino acid substitutions
were prepared to determine positions for possible cyclization. Initial cyclic orphanin analogues were also prepared to explore the
impact of conformational constraint on orphanin receptor affinity and efficacy. The effect oflaetam and disulfide cyclization, which
may stabilize significantly different peptide conformations, will be compared The affinity and efficacy of these peptides are being
evaluated by a radioligand binding assay and an adenylyl cyclase assay in cells expressing cloned human orphanin receptors.

34. SECONDARY STRUCTURE OF APO-SlOOAI DETERMINED BY NMR SPECTROSCOPY Shannon M. Hamilton,
Donna M. Baldisseri, Richard R. Rustandi, Zhongsen Zhang, Chun Tang, Catherine L. Bair, Aimee Landar, Alexander Lander,
Danna B. Zimmer, and David J. Weber. Department of Biochemistry and Molecular Biology, University of Maryland School of
Medicine, Baltimore.

S lOOAl belongs to a large family of proteins, the SIOO family, which bind calcium. S1OOAl is a noncovalent homodimer
with each S IOOa subunit consisting of 93 amino acid residues. The secondary structure of S1OOA1 was determined using
multidimensional NMR spectroscopy experiments. Analysis of NOE correlations, J-coupling, chemical shift index data, to-
gether with amide proton exchange data provided the secondary structural information. Similar to other members of the S100
family, SlOOa was determined to contain four a-helices (E3 -AI7, helix I; K30- Q38, helix II; A51 -L61, helix TIl; F71 -A84,
helix IV), four loops (HI8 - K25, loop I; T39 - D50, loop II; D62 - D67, loop TIl; C85 - S93, loop IV), and two antiparallel b-
strands (K26 - S29, b-strand I and E68 - D70, b-strand II).

35. USE OF TIIE AUFBAU APPROACH TO DESCRIBE THE MOLECULAR ORBITALS FOR VARIOUS FUSED RING
SYSTEMS. Christopher M. Rooney, Diana Zeiger, and Joel F. Liebman. Department of Chemistry, University of Maryland,
Baltimore.

Molecular orbital symmetries for various fused ring systems are derived qualitatively by constructing correlation diagrams
between symmetry conserved united atom ring fragments. The results are compared to identical models constructed using
Huckel molecular orbital theory and appear qualitatively similar.
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36. NEW STRATEGIES FOR TIlE SYNTIIESIS OF CYCLIC DYNORPHlN AANALOGUES. BalvinderS. Vig, Heekyung Choi,
and Jane V. Aldrich. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

We are interested in the synthesis of cyclic dynorphin A (Dyn A) analogues in order to increase the selectivity towards k
opioid receptors and also to understand the conformational requirements needed for k-receptor activation. The synthetic strat-
egy used previously in our laboratory to prepare cyclic Dyn A analogues containing a lactam linkage involved the use of HF for
final deprotection and cleavage of the peptide from the resin. The recently introduced allyl protecting groups, along with Fmoc
(9~fluorenylmethoxy carbonyl) and Boc (tert-butyloxycarbonyl) groups, offers a 3-dimensional orthogonal protection strategy
which avoids use of HE The use of allyl protecting groups was successfully employed in the synthesis of cyclic Dyn A ana-
logues. Further influence of resin type, coupling reagents and length of the peptide chain on the rate of cyclization was also
investigated. In the model compound cyclo[D_Asp2,Dap5]Dyn A(l-ll )NH2, it was found that the length of peptide chain had the
most profound effect on the rate of cyclization. In addition to allyl groups, the use of Pip (phenylisopropyl) and Mtt (4-methyltrityl)
groups for the protection of side chains involved in cyclization was also used successfully to synthesize the model peptide. Both
Pip and Mtt are highly acid labile and can be deprotected in presence of the t -butyl type protecting group, thus offering an
additional level of selectivity. The advantages and disadvantages of both methods will be discussed.

Health Sciences

37. EFFECTS OF GENDER AND RESIDENCE ON SELECTED ALCOHOL USE VARIABLES. Lori E. Bellino, Matthew J.
Torres, Carlo C. DiClemente, and Nancy A. Haug. Department of Psychology, University of Maryland, Baltimore County.

This study examined the effects of gender and residence on alcohol use (average number of drinks per week, binge drinking
rates, and use in the month and year prior to the study), positive alcohol expectancies, negative consequences of use, and
secondary effects of alcohol use in a college sample. Data was gathered by the University of Maryland, Baltimore County
Alcohol and Other Drug Assessment Committee using the Core Alcohol and Drug Survey via mailed questionnaires. Results
indicated no differences for gender or residence on alcohol use variables. However, male students reported a significantly
greater number of positive alcohol expectancies than female students and on-campus students reported more expectancies than
off-campus students. On-campus students who were current drinkers reported a significantly higher frequency of negative
consequences of use than off-campus student drinkers. Finally, on-campus students reported a significantly greater number of
secondary effects of alcohol use than off-campus students. These results highlight the importance of considering gender and
residence status as well as the broader impact of alcohol use when designing alcohol abuse prevention and treatment programs.

38. THE USE OF RAPID CHLAMYDIA DIAGNOSTIC KIT IN A COMMUNITY STD CLINIC. Akintoye Adelakun, Glenn
Olthoff, and Gillian van Blerk. Department of Epidemiology, University of Maryland School of Medicine, Baltimore, and
Prince George's County Health Department, Penn-Silver STD Clinic.

Introduction: Infections due to chlamydia trachomatis are among the most prevalent of all sexually transmitted diseases.
Presently, the most specific test for chlamydia infection in asymptomatic persons is the culture. However, cultures are not
uniformly available, require careful handling of specimens, and take 3-7 days to obtain results. Further, many EIAkits have been
developed with the same sensitivities and specificities as culture, but with more rapid availability of results between 12 and 30
minutes. The present practice at our STD clinic is to treat patients based on microscopic examination of endocervical and
urethral polymorphonuclear leukocytes (PMN) counts. This protocol is actually effective, given the low return rate of our
patient population (i.e. few follow-ups). Therefore, it has always been considered very important to treat our patients at the first
encounter. The problem with the present practice is that there are high false negatives and positives rates. In addition, there is a
problem of prolonging transmission because of delayed diagnosis, and treatment. Therefore, we were interested in evaluating
the use ofEIA kits from Biostar and Quidel at our clinic. Methods: ElA kits are evaluated on 210 patients during the month of
January; and correlation between ElAkits, PMN counts, and EIA assay performed. Results: EIA kits correlates well with EIA
assay in females. There is low correlation between PMN counts and EIAkits. Conclusion: The use o{EIA kits should be adopted
in our STD clinics because of the advantages of reduced false positive and negative rates.

39. MORAL REASONING: A CONCEPT ANALYSIS. Theresa L. Collins and Martha Neff-Smith. Department of Nursing,
University of Maryland School of Nursing, Baltimore.

Purpose: Through a historical review of the literature on the development of moral reasoning, a concept analysis was completed.
Moral reasoning is the mental process that intervenes between recognition and the reaction to a moral dilemma. Moral dilemmas
are those interpersonal situations in which the individual must choose between two mutually incompatible choices related to right
and wrong. The concept analysis provides a framework to address the interplay of factors affecting moral reasoning when the
individual is faced with making decisions related to moral dilemmas. Knowledge development in moral reasoning is clearly an
area of concern to the nursing profession in light of the technological advances that prolong human lives beyond historical end of
life norms. The concept of moral reasoning can be used as a guide in the decision-making processes by which the nurse chooses
among hislher moral values when deciding the appropriate response and or behavior to some moral dilemma.
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40. RESEARCH INTO GARDENING AS TIIERAPY: STATE OFTIIE SCIENCE. Carole Staley Collins. University of Mary-
land School of Nursing, Baltimore.

The purpose of this literature review was to investigate the state of the science of research on therapeutic gardening, or
horticultural therapy, a practice that has roots in the eighteenth century healing arts. Methods used to locate source material
included computerized keyword literature searches of healthcare databases and public library research and reference databases,
review of annotated bibliographies compiled by the People Plant Council and reference librarian guidance at the National
Agricultural Library. Initially, a concept analysis using an etymologic dictionary aided in creating a concept map of gardening
related concepts set under the large construct: nature, the setting for the first formal research studies in the 1980s. Anecdotal
research documented the link between gardening and positive health outcomes that are physiologic and psychological; includ-
ing stress reduction, relaxation, stimulation of the senses, fostering independence and physical movement, socialization and
inspiration. However, the quantitative research that has been done is fragmented, lacks precision and rigor, and has not been
replicated to any extent. The limited work reflects multiple perspectives and a wide variance in subject content. Titles range
from effects of horticultural elements, like trees, on human stress in differing settings to longitudinal studies of psychological
effects of an outdoor wilderness experience. Professional disciplines engaging in this research are psychologists, sociologists,
botanists and horticulturists but also include those outside the traditional healthcare sector such as landscape architects and
environmental ecopsychologists. Target populations have been specialized: the elderly, demented, developmentally or physi-
cally disabled, incarcerated or, most recently, those with cancer. Such studies appear to have been the basis for the development
of this therapeutic specialty, however, there has been an urgent call for baseline research to move this sicence further. Nursing's
holistic and collaborative view can help bring the needed integration to this important research and lead the way to fill the
exisiting gaps in the literature.

41. BODY MASS INDEX AS A MARKER FOR OBESITY AND ITS ASSOCIATION WITH SELF-PERCEIVED BODY
IMAGE AMONG COLLEGE STUDENTS. Amanda Greene, Mia Kerr, Maneerat Layton, and Pete Cooke. University of
Maryland School of Nursing, Baltimore; Department of Pediatrics, University of Maryland School of Medicine, Baltimore; and
University of Maryland School of Pharmacy, Baltimore.

Background: Body dissatisfaction and eating related problems represent a significant health concern among young adults.
Race and gender have been thought to playa significant role in this relationship. College students are thought to be more at risk
than other adult populations for consuming an unhealthy diet and nonparticipation in physical activity. These high-risk behav-
iors are most likely due to high amounts of stress and peer pressure. Objective: This study investigates the relationship between
body image and body mass index (BMI) in college students and examines the effects of race and gender on this relationship.
Data Source: A survey of college students at an East Coast urban university. Study Design: Across-sectional survey design was
used to obtain information. Descriptive statistics, bivariate correlation, and linear regression were employed to examine self-
reported B:MI, self-perceived body image, nutritional and physical health, and symptoms of depression. Data Collection: Elec-
tronic mail was used to disseminate the survey. A convenience sample of 333 undergraduate and graduate students was ob-
tained. This computer administered questionnaire included questions about height and weight, nutritional and physical health
status, the Body Dissatisfaction subscale of the Eating Disorders Inventory, and the Beck Depression Inventory (BDI). Princi-
pal Findings: BMI was found to be highly correlated with body image. Men had a higher self-perceived body image than
women. However, no significant difference was found on race. The respondents were not clinically depressed as measured by
the BDI. Conclusions: Implications for future study, college programs, and uses of electronic mail for survey dissemination are
discussed. Index terms: body image, BMI, college students, email survey.

42. EMERGENCY MEDICAL TECHNICIANS IN THE HOSPITAL: A NATIONWIDE STUDY TO MEASURE A SHIFf IN
PROVIDER ROLES. J. Lee Jenkins and Richard A. Bissell. Department of Emergency Health Services, University of Mary-
land, Baltimore County.

The traditional role of the Emergency Medical Technician (EMT) is as a health care provider functioning in the field of
emergency medical services (EMS) with physician oversight. Recently, positions such as Emergency Room Technician, have
broadened the scope in which pre-hospital providers are functioning. Two surveys were mailed to a random list of98l hospitals
throughout the United States. One survey, completed by human resource directors, concerned the role ofthe EMT in the hospi-
tal. Emergency department directors completed another survey, concerning opinions regarding support of the role of EMTs in
the hospital. A combined return rate of 38.0% was obtained. It was reported that 40.5% of hospitals hire EMTs with 72.2% of
those positions for work solely in the hospital setting. Itwas also reported that advanced life support personnel are using patient
care skills learned in training more than basic life support providers. A high level of variation in roles for EMTs functioning
solely in the hospital setting and no national standard exists for these EMT job positions. Physician and nurse emergency
department director support for the role of EMTs in the hospital was found to be statistically different with physicians being
more likely than nurses to support the use of EMTs in the hospital. This study illustrates that changing provider roles are evident
in EMS as in other areas of healthcare. Further dialogue between policy makers in the pre-hospital and hospital environment is
encouraged to maximize the opportunity of this change in patient care.
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43. MODEliNG RELATIONS AMONG TEMPTATION, EFFICACY, AND DRINKING DURING TREATMENT. Tara M.
Neavins and Carlo C. DiClemente. Department of Psychology, University of Maryland, Baltimore County.

The purpose of this presentation was to investigate within-treatment temptation to drink, efficacy to abstain from drinking,
and drinking quantity, and how they influence post-treatment drinking. Participants in the current study were a Project MATCH
subsample of 238 outpatients (25% females, 8% minorities; Mage;= 40.61, SO: age e 10.41) and 280 aftercare patients (19%
females, 15% minorities; Mage ;=43.85, so. age e 11.70) who completed Client Session Reports at 4 critical time periods and
a drinking intensity measure at 4- to IS-month follow-up. In Project MATCH, individuals were randomly assigned to one of
three 12-week treatment groups: Cognitive-Behavioral (CBT; 12 sessions), Motivational Enhancement (MET; 4 sessions), or
Twelve Step Facilitation (TSF; 12 sessions). As predicted, the proposed path-analytic model revealed that relatively stable
relations among temptation, efficacy, and drinking quantity emerged over time for both outpatients and aftercare patients. This
finding may indicate that the process of changing temptation, efficacy, and drinking during the course of treatment is compa-
rable whether one is both struggling to achieve and to maintain abstinence (like outpatients) or merely attempting to remain
abstinent (like aftercare patients). Surprisingly, there was minimal relation between final session variables (i.e., temptation,
efficacy, and drinking) and overall 4- to IS-month post-treatment drinking. For outpatients, temptation was the best predictor of
drinking to relapse and, like within-treatment changes, deserves greater investigation. In contrast, for aftercare patients, final
session drinking intensity was a relatively stronger predictor of post-treannent drinking intensity than temptation. Given the
difference in final session predictors of relapse, aftercare patients may be at greater risk for future relapse if they "slip" during

the final treatment week.

Microbiology

44. UREASE OF ENTEROHEMORRHAGIC E. COLl EDL933 IS NOT INDUCED BY UREA, NITROGEN LIMITATION,
AND PH. S.R. Heimerl, H.L.T. Mobley', R. Welchl, J. Kaper', N. Perna", G. Postal', and F. Blattner. University of Maryland,
Baltimore'. University of Wisconsin, Madison, WP. Biology Research Center, Szeged, Hungary'.

Enterohemorrhagic E. coli (EHEC) is a highly infectious organism associated with bloody colitis and hemolytic uremic
syndrome. Sequence analysis of strain EDL933 has revealed a locus that contains urease gene homologues, ureDABCEFG, not
present in E. coli K-I2. Since urease activity is correlated with low infectious doses of other human pathogens such as Helicobacter
pylori, we assessed the possibility of urease production in EDL933 and an isogenic urease mutant. Using a phenoUhypochlorite
urease assay and anti-UreC/anti-UreD western analyses, we screened for urease expression under five well-characterized ccndi-
tions. Specifically, urease was detected neither in LB nor M9 media, nor in the presence of 2SmM, l00mM, 2SOmM, and
SOOmMurea, nor in M9 cultures containing 0.2% glutamine, proline, or histidine, nor in M9 buffered at pH 6.2 or 7.1. Introduc-
tion of nixA, a gene encoding a high affinity Ni2+ transporter, did not have an appreciable affect on urease activity in EDL933
despite increased Ni2+ availability for the metalloenzyme. However, EDL933 and the isogenic mutant did synthesize detect-
able urease when transformed with urease genes cloned from P. mirabilis. Our findings imply that EDL933 does not produce
urease under circumstances known to induce expression in other microorganisms such as urea availability, nitrogen limitation,
and acidic pH. To ascertain whether urease is expressed by EHEC strains during infection, interactions between sera of EHEC-
infected patients and urease proteins produced by gram-negative bacteria are being evaluated in western assays.

45. DETECTION OF CANDIDA DUBUNIENSIS IN THE CLINICAL LABORATORY USING COAGGREGATION WITH
FUSOBACTERIUM NUCLEATUM. M.A. Jabra~Rizk,* W.A. Falkler Jr., A.A.M. Baqui, J. Kelley, W. Merz, and T. Meiller.
Department of Oral and Craniofacial Biological Sciences, University of Maryland Dental School, Baltimore, and Johns Hopkins

Hospital, Baltimore.
Candida dubliniensis (Cdub), a newly characterized yeast species, is recovered from the oral cavity of seropositive HIV and

other immunocompromised patients: The recent characterization of this species has led to a renewed interest in oral fungal
infections caused by Candida species other than Candida albicans (Calb). Cdub phenotypically'fescmbles Calb, yet can be
identified and differentiated as a unique Candida species by phenotypic and genetic profiles. It is well accepted that the binding
of microorganisms to each other and oral surfaces may influence their colonization and maybe a virulence factor in their patho-
genesis. The purpose of this study was to determine whether Cdub demonstrates coaggregation (Co-Ag) with selected species
of putative oral anaerobic pathogens. Fifteen isolates of Cdub and 40 isolates of Calb were tested for their ability to coaggregate
with Fusobacterium nucleatumATCC# 49256 (Fnuc), Porphyromonas gingivalis ATCC# 33277, Prevotella intermediaATCC#
25611, Peptostreptococcus micros ATCC# 33270, Peptostreptococcus magnus ATCC# 15794 and Peptostreptococcus anaerobius
ATCC# 27337. Suspensions of the microorganisms were prepared in Co-Ag buffer to a concentration of 1% for bacterial strains
and 10% for yeast strains. After mixing, visual Co-Ag scores were determined. Of the bacteria tested, only Fnuc coaggregated
with the Candida species. Both Cdub and Calb strains coaggregated with Fnuc when they were grown at 25°C on Sabouraud
dextrose agar, but when grown at 37°C, only the Cdub strains demonstrated Co-Ag with Fnuc. Heating the Calb (grown at
370C) at 85°C for 30 min or treatment with DTT allowed the 37°C grown Calb strains to coaggregatc with Fnuc. Co-Ag ofFnuc
with both Cdub and Calb was inhibited by mannose and a-methyl mannoside but not by EDTAor arginine. This suggested that
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the Co-Ag between Fnuc and Candida species involved a heat labile component on the Fnuc and a mannan-containing heat
stable receptor on the Candida species. The Co-Ag between Fnuc and the Candida species may be important in the colonization
of the yeast in the oral cavity. This species specific Co-Ag reaction could be exploited to provide a rapid and inexpensive test to
distinguish Cdub from Calb in the clinical laboratory.

46. IDENTIFICATION OF AN ACTIVITY THAT INHIBITS ESCHERICHIA cou DNA TOPOISOMERASE III, BUT NOT
TOPOISOMERASE I. Uplaksh S. Kumar and Russell J. DiGate. Department of Pharmaceutical Sciences, University of Mary-
land School of Pharmacy, Baltimore.

Topoisomerase I and III are class IA topoisomerases. The structure of these topoisomerases is known and their biochemical
properties have been well studied in vitro. DNA topoisomerase I (Topo I) is efficient in the relaxation of negatively supercoiled
DNA molecules, whereas DNA topoisomerase III (Topo III) is a potent decatenase. Using a Topo III affinity column, an activity
that inhibits Topo III-mediated, but not Topo l-mediated relaxation of negatively supercoiled substrates has been identified.
Currently, the activity has been partially purified and shown to inhibit not only Topo Ill, but also the Topo III homologue, TraE
protein (encoded by the pRp4 plasmid). This activity may be useful in the design of specific inhibitors of Tope III-like
topoisomerases. In addition, deletion of the gene encoding the inhibitor may yield insight into the regulation of Topo III, and the
role it plays in DNA metabolism. Using an alternative strategy, a commercially available peptide library of random peptide
7mcrs. was used to map regions of contact with Tope III. This was performed by an in vitro selection procedure, Biopanning.
After three rounds of biopanning, isolated MI3 phage was sequenced. The translated consensus sequence was homologus to a
region within Penicillin Binding Protein IE (PBP IB). Gel Shift and Elisa techniques have been used to confirm this interaction.

47. RECOVERY OF MULTIPLY RESISTANT ENTEROCOCCI FROM COMMERCIAL POULTRY. Angela C. Mclatcsb',
Constance K. Mackinson', Sadaf Qaiyumi", and Richard S. Schwajbe/. Department of Pathology, University of Maryland School
of Medicine, Baltimore! and Veterans Affairs Medical Center, Baltimore.

Previous work conducted in our laboratory revealed the presence of multiply resistant enterococci (MRE) in processed
chicken parts. In the current study, we randomly cultured 100 live chickens from a population of approximately 20.000 at a
commercial poultry supplier. A total of 300 samples were collected from the same flock at 1,2, and 6 weeks of age. Cloacal
swabs were plated on selective enterococcal agar supplemented with either vancomycin, gentamicin, or ampicillin and quinupristin/
dalfopristin (QID). E. gallinarum was recovered from 89%, 92%, and 94% of chickens at 1, 2, and 6 weeks, respectively. High
level gentamcin resistance (HLGR) was detected in 60 % of these isolates. Automated ribotyping and pulsed-field electrophore-
sis patterns revealed a heterogeneous population of HLGR E. gallinarum. Conversely, HLGR was observed in only 1 E.
faecalis and 2 E. faecium strains and were only recovered at week six. There were no enterococci with the vanA or vanB
phenotype. QID resistant E. faecium were recovered from 12, 7, and 10 chickens at I, 2, and 6 weeks of age, respectively.
Ribotype patterns of these strains were similar to each other but were quite different from QID resistant E. faecium clinical
isolates. These results suggest that chickens are colonized with MRE prior to slaughter; however, at least some of these strains
appear to represent a segregated population which may be rarely recovered from clinical sources.

48. HUMAN ZONULIN, A FAMILY OF TISSUE-SPECIFIC MODULATORS OF TIGHT JUNCTIONS. Wenle Wang and
Alessio Fasano. Department of Biochemistry and Molecular Biology and Center for Vaccine Development, University of Mary-
land School of Medicine, Baltimore.

Intercellular tight junctions (tj) are dynamic structures involved in cell polarity, embryogenesis, and epithelial and endothe-
lial barrier function. Based on the ability of Vibrio cholerae-derived zonula occludens toxin (Zot) to modulate tj, human tissues
were immunoscreened for Zot analogue(s). A novel family of proteins, the zonulins, were identified that induce tj disassembly
in non-human primate intestinal epithelia mounted in U ssing chambers. Each family member has a M.W. of -47 kDa, a distinct
receptor-binding N-terminus which confers tissue-specificity, and a C-terminal tau-like domain. The zonulins likely playa
pivotal role in tj regulation during developmental, physiological, and pathological processes, including tissue morphogenesis,
movement of fluid, macromolecules and leukocytes between body compartments, and malignant transformation and metastasis.

Molecular Biology I

49. IDENTIFICATION OF PKR IN RAINBOW TROUT CELL UNES. Joseph N. Garner, Bhavesh Joshi, and Rosemary
Jagus. Center of Marine Biotechnology, University of Maryland Biotechnology Institute, Baltimore.

An eIF2a-kinase has been isolated by affinity-chromatography, using poly(I).poly(C) agarose, from the RTG-2 rainbow trout
cell line. Based on several characteristics this kinase has been tentatively identified as rainbow trout PKR (rtPKR). As well as
being able to bind dsRNA, rtPKR exhibits dsRNA-dependent autophosphorylation and phosphctransferase activity. The puta-
tive rtPKR is able to phosphorylate recombinant wild-type human eIF2a in vitro, but not the Ser51Ala variant of eIF2a that lacks
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the PKR phosphorylation site. It is also a ribosome associated protein. A protein with similar characteristics has been isolated
from cultured zebrafish cells, whole zebrafish, and Chinook salmon CHSE-214 cells. The demonstration of a PKR analogue in
fish has implications for the regulation of viral pathogenesis. Although the function of the enzyme remains speculative, rainbow
trout PKR is likely to mediate the host response to viral infection through activation by viral dsRNA in a manner analogous to
mammalian PKR. We are investigating the role(s) of PKR in fish host defense mechanisms in response to infectious pancreatic
necrosis virus (IPNV), a dsRNA virus that is an important pathogen of fanned salmonids.

50. EXTENSIVE PURIFICATION OF THE DNA SYNTHESOME DEMONSTRATES THAT IT IS A DISCRETE
MULTIPROTEIN COMPLEX. Hal Yan Jiang and Linda H. Malkas. Department of Pharmacology and Experimental Thera-
peutics, University of Maryland School of Medicine, Baltimore.

The concept that many enzymes and factors involved in the mammalian DNA replication function together as an organized
multiprotein complex has been supported by increasing evidence. A discrete high molecular weight multiprotein complex
containing DNA polymerase a has been identified by native western blot. An enrichment of this complex was seen through each
purification steps, which include low salt extraction, polyethylene glycol precipitation and discontinuous gradient centrifuga-
tion. Further purification by ion-exchange low pressure liquid chromatograph and gradient sucrose velocity sedimentation has
shown that this complex copurifies with peak DNA polymerase a and in vitro simian virus 4O(SV40) DNA replication activity.
We have designated this complex the DNA synthesome. We purified the DNA synthesome by electroeluting this complex from
native polyacrylamide gel. The electroeluted DNA synthesome revealed a single discrete band on silver-stained native poly-
acrylamide gel, and coincides with DNA polymerase a, polymerase d and in vitro SV40 DNA replication activity. We have
identified DNA polymerase d, proliferating cell nuclear antigen (PCNA) and replication protein A (RPA) in this electrocluted
DNA synthesome by Western blot. Furthermore, function analysis have shown specific topoisomerse 1 and topoisomerse II
activity. Finally, SDS-PAGE analysis of the electroeluted DNA syntheosme revealed the presence of at 23 major polypeptides
with molecular weight range from 20.kD to 240 kD. Taken together our evidence indicates that the DNA synthesome represents
the fundamental DNA replication unit of the human cell.

51. NOVEL GENE EXPRESSION IN GOWFISH KIDNEY NEOGENESIS. M. Liu', R. Reimschuessel':", andB. Hassel':" 1.
Molecular and Cell Biology Program, 2. Greenebaum Cancer Center, 3. Department of Pathology, University of Maryland

School of Medicine, Baltimore.
Renal failure causes 35,000 deaths annually in the US; treatment is costly and labor intensive making it a major health

concern. While mammalian kidneys can repair damaged nephrons. new nephrons are not produced. In contrast, fish kidneys
respond to toxicant-induced injury by de novo production of nephrons. Moreover, nephron neogenesis in fish parallels kidney
development in mammals indicating the genes required for this process are highly conserved. The objective of this study was to
use the goldfish model system to identify genes which function in nephrogenesis, with the long-term goal of understanding the
regulation of mammalian nephrogenesis. Using the differential display technique, we identified one clone, designated M98,
which is induced after 3-7 days treatment and but returns to basal levels by two weeks. Northern analysis identified a 1 Kb M98
mRNA which was conserved in mammals. M98 expression was highest in kidney. heart and skeletal muscle of adult mice and
14.5 day gestation kidney. Sequence analysis of M98 revealed 30-40% homology to uniquitin-related proteins, representing a
novel uniquitin like gene. It is clear from the several Ubls described to date that these novel posttranslational modification
pathways serve important cellular functions. Our future studies will focus on the biological role ofM98 in nephrogenesis and its

mechanism of action.

52. ACTIVATION AND REPRESSION OF OMPTTRANSCRIPTION IN V. CHOLERAE. Caiyi C. Li and James B. Kaper.
Department of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore.

ToxR in Vibrio chalerae is a transmembrane DNA binding protein that coordinates the expression of over 17 genes compris-
ing the ToxR regulon. In one branch of this regulon, ToxR controls expression of many important virulence factors through an
AraC family transcription activator, ToxT. In the other branch, ToxR directly activates transcription of Omp'U and represses
transcription of Om pT. In order to elucidate the molecular mechanism ofToxR-mediated transcription, we studied transcription
from the ompT promoter. A series of ompT::lacZ fusions was constructed and evaluated in different genetic backgrounds to
identify the cis- and trans- acting regulators of ompTtranscription. In the absence of ToxR, compared to a minimal promoter
fusion with 5' end point at -44, a fusion with 5' end point at -165 showed lO-fold activation. Another lO-fold activation was
observed when the fusion includes up to-350 of the ompTpromoter. Two putativeCRPbinding sites were identified at-310 and
_ 80 of the ompT promoter. We demonstrated that transcription from ompT-lacZ fusions is repressible by glucose and that this
activation is diminished in a CRP mutant, suggesting CRP as a candidate activator for ompT. Internal deletion analysis suggests
that the two CRP binding sites work synergistically to fully activate the ompT promoter and that looping of the sequence in
between is likely involved to bring the upstream site closer to RNA polymerase. Since the downstream CRP binding site lies
within the 60-bp ToxR footprint, which overlaps the -35 of ompTpromoter, we suggest that ToxR interferes with CRP-mediated
ompT activation by competing for this site and blocking the contact between CRP and RNA polymerase.
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53. IDENTIFICATION OF A NOVEL UBIQUITIN-DOMAIN-CONTAINING INTERACTOR OF THE EARLY-ONSET
ALZHEIMER'S DISEASE PRESENILIN PROTEINS. Alex L. Mah. Susan M. Janicki, and Mervyn J. Monteiro. Department
of Molecular and Cell Biology, University of Maryland School of Medicine, Baltimore.

Alzheimer's disease (AD) is a neurodegenerative disorder characterized by memory loss, impaired cognitive function, and
dementia. Mutations in the recently identified presenilin proteins (PS 1 and PS2) have been shown to contribute to early-onset
AD with severe progression. However, the normal functions of the presenilins and the mechanisms by which PS mutations
cause AD are not known. In an effort ro determine the functions of PSZ, we utilized the yeast-Z-hybrid (YZH) system to identify
proteins with which it interacts. Y2H screens were performed using the C-terminal domain of PS2 as bait to screen a human
fetal brain eDNA library. Several putative interactors were identified. but we have focused on a novel protein that contains an
N-terminal ubiquitin-like domain (UBQ) and a Ccterminal ubiquitin-associated domain (DBA). In Y2H.beta-galactosidase
liquid culture assays, the novel interactor also binds significantly to sequences from the large hydrophilic loop regions of PSI
and PSZ. Multiple human tissue Northern blots suggest it is ubiquitously expressed with a 4.4-kb major transcript size. Gener-
ated polyclonal antibodies detect endogenously and exogenously expressed polypeptides (66/68 kDa) in human cells. Protein
sequence comparison reveals homology to UBQ- and UBA-containing proteins from C. elegans and S. cerevisiae and lesser
homology to human rad23 homolog" A and B. Intracellular localization upon overexpresslon is one of diffusely scattered
cytoplasmic aggregates. When coexpressed with PSI and PS2, the two proteins colocalize, suggesting an in vivo interaction.
The novel protein's ubiquitin-related domains may implicate a role in protein processing ~ significant when considering the
existence of highly ubiquitinated proteins in AD brain and the evidence for PS2 processing and ubiquitination.

Molecular Biology II

54. TRAE PROTEIN, A TOPOISOMERASE III HOMOLOGUE, HAS RNA CLEAVAGE ACTIVITY. Agnes B. Cseresnyes
and Russell J. DiGate. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

Escherichia coli DNA Topoisomerase III is a unique enzyme among both prokaryotic and eukaryotic topoisomerases having
the ability to change the topology of not only DNA but of RNA substrates in vitro. Topoisomerasc III homologues have been
found to be encoded by various organisms and promiscuous, broad host range plasmids. The RNA topoisomerase and RNA
cleavage activity of these enzymes, however, has never been tested. The traE gene product of the promiscuous, broad host range
plasmid RP4 has extensive protein sequence similarity to topoisomerase III and it has potent decatenation activity. To test the
RNA cleavage activity of this protein, the purified TraE was subjected to RNA cleavage assay using radioactively labeled RNA
substrate followed by filter-binding and SDS-PAGE analysis. This analysis has shown that similar to topoisomerase III, the
TraE protein is capable of binding and cleaving RNA as well as DNA.

55. ISOLATION OF THE PREGNANE X RECEPTOR (PXR) GENOMIC SEQUENCE AND SCREENING FOR SEQUENCE
VARIATIONS. Kuehl P.M,I, Zhang J.3.4, Barrow 1.4,Scheutz J.D., Meyers D.AY, and Bcguski M.S.4. I. Molecular and Cell
Biology Program, University of Maryland School of Medicine, Baltimore. 2. Center for Genetics of Asthma and Complex
Genetic Disease, University of Maryland School of Medicine, Baltimore. 3. Department of Human Genetics, Johns Hopkins
University, Baltimore. 4. National Center for Biotechnology Information, National Institutes of Health, Bethesda, MD.

We propose that variations in either the sequence of the PXR nuclear receptor or the promoter region of cytochrome P450 3A
(CYP3A4) affect the expression and hence, the activity of CYP3A4. PXR nuclear regulator activates transcription via binding
a specific 6 nt everted repeat (PXRE). CYP3A is believed to be responsible for the metabolism of -50% of all clinically used
drugs. CYP3A4 is induced in response to a wide range of compounds. There is inter-individual variation in CYP3A4 induction
and activity. No sequence variants within CYP3A4's coding region have been found to explain this variation. APXREis present
in the 5' promoter region ofCYP3A4 and the same compounds that activate PXR also induce CYP3A4 activity. To address our
proposal, we used the published eDNA for PXR to isolate a bacterial artificial chromosome for sequencing. We then determined
the genomic sequence of the PXR gene using a shotgun sequencing approach. The gene spans 14.5 Kb and contains 9 exons. By
radiation hybrid mapping, we localized PXR to chromosome 3q II-q 13. Based on the genomic sequence, we have designed PCR
amplimers spanning the length of the gene. We are sequencing the PXR gene from ZI individuals who display abnormal induc-
tion of CYP3A4 by rifampicin. For comparison, we are sequencing 16 anonymous individuals from the DNA Polymorphism
Discovery Resource, available from Coriell. We are also sequencing promoter regions containing PXREs for CYP3A4, CYP3A5,
and CYP3A7 in the 37 individuals.

56. MECHANISMS OF lHAPSIGARGIN-MEDIATED APOPTOSIS IN MAMMALIAN CELLS. Dong I. Lee, M. Saeed Sheik,
and Arif Hussain. Department of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore.

We are studying the mechanisms involved in mediating thapsigargin (TG)-induced apoptosis in manunalian cells. One
major apoptotic pathway involves the so called death receptors. These are cell surface receptors that upon activation transmit
apoptotic signals to upstream and downstream cysteine proteases called caspases. The sequential activation of caspases then
leads to proteolytic cleavage of specific cellular targets, resulting in cell death. DR5 is one of the recently identified death
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receptors, which is regulated in both a pS3-dependent and p53-independent manner. Our studies with two human cell lines,
MCF-7 and HL-60, demonstrate that TG·induced apoptosis in these cells is associated with upregulation ofDR5, which occurs
in a p53-independent manner. TO appears to upregulate DR5 expression via both transcriptional and post-transcriptional
mechanisms. Using specific antibodies, Western blot analysis demonstrates that a significant increase in caspase 8. caspase 7
and caspese 3 activity is also observed upon TO treatment, which is followed by a decrease in the levels of PARP and lamin BI.
These studies demonstrate that TG can utilize the DRS death receptor pathway leading to activation of the caspase cascade,
which results in induction of apoptosis

57. VALIDATION OF THE HUMAN DNA SYNTHESOME AS A UNIQUE IN VITRO MODEL FOR THE STUDY OF
ANTICANCER DRUGS. Melanie N. Smith and Linda H. Malkas. Molecular and Cellular Biology Program. Department of
Pharmacology and Experimental Therapeutics, University of Maryland School of Medicine, Baltimore.

Our lab was the first to isolate and characterize an intact replication-competent multi protein form of polymerase from human
(HeLa) cells and tissues. This multiprotein replication complex, designated the DNA synthesome, is capable of supporting
origin-specific and large 'It-antigen-dependent papovavirus DNA replication in vitro. Characterization of the DNA synthesome
has identified the following protein components of the complex: DNA polymerases (1 and S, DNA. primase.topotsomerases I
and II, PCNA, RF-C, RP-A. DNA helicase and DNA ligase 1. The extent to which the activity of the DNA synthesome is
inhibited by the topoisomerasc I inhibitor, camptothecin, CPT, has been compared to the inhibition of other well-defined model
systems by CPT. The IC

50
value of CPT inhibition of ON A synthesome activity is essentially identical to the ICso value deter-

mined for intact HeLa cell DNA synthesis. High resolution gel electrophoresis was used to analyze the types of replication
intermediates produced by the DNA synthesome in vitro in response to CPT exposure. My results indicate that increasing
concentrations of CPT shifts the normal distribution of daughter replication intermediates to an accumulation of high molecular
weight catenated dimers. Using two-dimensional polyacrylamide gel electrophoresis (2D-PAGE) the DNA synthesome compo-
nents were analyzed for structural modification following their exposure to CPT. It was found that specific components of the
DNA synthesome were altered after chemotherapeutic drug treatment. In vitro enzymatic assays also show functional CPT-
induced alterations to the synthesome. The results validate the DNA synthesome as a physiologically relevant model system for
evaluating the mechanism of action of CPT. By defining drug-induced structural modifications that occur to the human cell
DNA replication apparatus, we could potentially identify new targets for the treatment of cancer.

58. HORMONAL REGULATION OF STEROID RECEPTOR COACTIVATOR -1 IN HUMAN BREAST CANCER CELL
LINES. Syreeta L. Tilghman and Angela Brodie. Department of Pharmacology and Experimental Therapeutics, University of
Maryland School of Medicine, Baltimore.

The antiestrogen tamoxifen has been in the use for more than 20 years and is the treatment of choice for postmenopausal hormone-
dependent breast cancers. However one of the major limitations with tamoxifen therapy is that a high percentage of patients who are
initially responsive develop acquired tamoxifen resistance after five years of administration. Currently the mechanism oftamoxifen
resistance is unknown. Since it has been found that the coactivators and corepressor'S appear to regulate the agonist/antagonist activity
of the mixed antiestrogen 4- hydroxytamoxifen we have performed studies to establish whether the coacnvator (SRC-l) is involved in
promoting tamoxifen resistance. Studies indicate that increased expression of a positively acting factor could enhance the agonist
activity of 4HT and that an increased expression of a negative factor could negatively influence the ability of 4HT to activate ER-
dependent gene expression by inhibiting transcription. We have studied the effect of~, q-hydroxytamoxiten, ICI 182,780 and com-
binations of these drugs for 72 hours on the hormonal regulation of Steroid Receptor Coactivator I (SRC-I) in ER positive and ER
negative human breast cancer cell lines. We examined the effects of treatment on T47D, MCF-7, MCF-7cc. MCF-7ca (cells trans-
fected with the aromerase gene) and hormone independent MDA 231 and MDA 468. cells. Western blot analysis revealed an increase
in protein expression levels of SRC-1 among MDA 468, T47D and MCF7 cell as compared with the other breast cancer cell lines
examined. Futhermore treatment of E2 enhanced the expression of SRC-I in MCF-7 hormone dependentsome cell lines while
decreasing the expression in T47D cells. Insummary we have shown that E2 and other antihormones.can alter the expression pattern
of SRC-I. Since other data indicates that increased coactivator expression can modulate ER action, we suggest that the changes in
coactivator regulation may play an important role in modulating ER activity.

Molecular Biology III

59. ARA-C AFFECfS THE FORMATION OF CANCER CELL DNA REPLICATION INTERMEDIATES. Waleed Abdel-
Aziz, Hai- Yan Jiang, Robert Hickey, and Linda Malkas. Department of Pharmacology and Experimental Therapeutics, Univer-
sity of Maryland School of Medicine, Baltimore.

Our laboratory was the first to isolate and characterize an intact and fully functional multiprotein DNA replication complex
(DNAsynthesome) from human as well as from murine mammary carcinoma cells. The human cell synthesome supports the in
vitro simian virus 40 (SV40) DNA replication in the presence of the viral large T-antigen and has been shown to contain all the
proteins and enzymes required to support DNA synthesis. We are currently using the DNA synthesome as a unique model for
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analyzing the mechanism of action of anticancer drugs affecting DNA replication. One drug analyzed was l-b-D-
arabinofuranosylcytosine (ara-C). Ara-C is an antimetabolite and one of the nucleoside analogs of antineoplastic agents.
Synthesome-mediated SV40 DNA replication was performed in the presence of varying concentrations of ara-CTP (the active
metabolite of ara-C) and the types of daughter DNA molecules produced were analyzed using neutral and alkaline gel electro-
phoresis. Our results demonstrated that full length daughter DNA molecules were obtained in the presence of low concentra-
tions of ara-CTP while at higher concentrations, there was an inhibition of full length daughter DNA synthesis. The data also
suggest that specifically the initiation phase of DNA synthesis was inhibited by ara-CTP since the production of the short
Okazaki fragments was suppressed at all concentrations of the drug. In addition, it was found that the IC

5lI
of ara-CTP for

inhibition of synthesome-mediated in vitro DNA replication was comparable to that required to inhibit the intact cell DNA
synthesis. Further experimentation has shown that ara-CTP preferentially inhibited the activity of the synthesome-associated
DNA polymerase a enzyme while the DNA polymerase d seems to be resistant to the inhibitory effect of that drug. This last
result indicates that ara-C's action on DNA replication is mediated primarily through DNA polymerase a and suggests that this
enzyme plays a key role in DNA synthetic initiation events.

60. EXPRESSION OF GREEN FLUORESCENCE PROTEIN IN SACCHAROMYCES CEREVISIAE UNDER CONTROL OF
GALl PROMOTOR. Jincai Li and Govind Rao. Department of Chemical and Biochemical Engineering, University of Mary-
land, Baltimore County.

The applications of green fluorescence protein (GFP) as a reporter gene have shown great advantages in many aspects of
science. We evaluated the expression of GFP in S. cerevisiae in the presence and absence of an integrated GAL4 transcription
cassette (strains DMYll and CF36, respectively) under control of the galactose-inducible GALl promotor utilizing fluores-
cence technology developed in our lab. GFP was cloned into the pGALllO vector and transformed to the yeast strains. The
effects of induction time and galactose concentration were studied. The results showed that there was no significant difference
in GFP expression level with induction time of 0, 12, 24 and 36 hours. A galactose concentration of 40 gIL hindered both cell
growth and GFPexpression level whereas galactose concentrations of 5, 10 and 20 gIL showed no significant difference in terms
of protein expression level. However, 5 gIL gave the highest GFP yield per gram galactose consumed. Under the same condi-
tions, DMY1l strain reached almost double the expression level compared to CF36 strain, indicating the enhancement of
protein expression level with the integrated GAL4 cassette. Galactose is widely used as an inducer in industry, so it is very
important to determine the threshold of galactose concentration necessary for full protein expression.

61. UREASE REGULATION IN Proteus mirabilis: CHARACTERIZATION OF PUTATIVE DOMAINS OF UreR. CarrieA.
May, Christopher Coker, and Harry L. T. Mobley. Molecular and Cell Biology Program and Department of Microbiology and
Immunology, University of Maryland School of Medicine, Baltimore.

Proteus mirabilis, a gram-negative bacterium, causes urinary tract infection in catheterized individuals and those with struc-
tural abnormalities of the urinary tract. Urease produced by this organism has been implicated as a virulence factor; it catalyzes
the hydrolysis of urea to carbon dioxide and ammonia, which leads to the formation of urinary stones. UreR, in the presence of
urea, regulates the expression ofthe urease operon(ureDABCEFG) in Proteus mirabilis.To determine the way in which VreR
mediates regulation, the protein was divided into four putative domains based on sequence homology to other known regulatory
proteins: DNA-binding, urea-binding, dimerization and an AraC signature sequence. PCR site-directed mutagenesis of cloned
ureR was used to change the proline in the predicted. helix-turn-helix to an alanine, possibly eliminating the DNA-binding
capabilities of UreR; this was tested using a ureD-lacZ fusion. Further characterization of the hypothesized DNA-binding
region was done by fusing the region of ureR (bp 525-648) to the sequence encoding the leucine zipper dimerization domain of
ClEBP, a known eucaryotic transcription factor. Since UreR is believed to form a dimer; the presence ofLacZ indicates that the
ClEBP-VreR fusion protein bound to DNA sequences upstream of the ureD-IacZ fusion and formed a dimer with functional
DNA-binding regions, presumably by the VreR domains. The dimerization domain of UreR was analyzed by fusing the pre-
dicted region of ureR (bp 1 to 408) to the sequence encoding the DNA-binding region of the LexA repressor. The absence of
LacZ indicates that the UreR-LexA fusion protein dimerized via the UreR dimerization domain and repressed transcription of
sulA, a gene normally repressed by LexA.

62. ABROGATION OF P53 TRANSCRIPTIONAL ACTIVITY BY SIOO PROTEINS. Chun Tang and France Carrier. Depart-
ment of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore.

The 5100 proteins, a subfamily of Blt-hand Ca-t-binding proteins, are expressed at high levels in many malignant cells. The role
of SIOOproteins in tumor progression is still illdefined. Here we report that S100 proteins are associated with tumor suppressorp53
and abrogate its transcriptional activity. Co-transfection of a p53 reporter gene (PGlJ-CAT) with p53 and SlOOa or 5tOOb into
H1299 cells, a human carcinoma line with p53 null genotype, reduces p53 transcriptional activity by up to 50%, compared with co-
transfection with p53 alone. It appears that the p53 transcriptional activity could be reduced even more when co-transfecting
reporter gene with p53 and both 51OOaand Sloob, which make heterodimers. The direct binding of 5100 proteins with p53 is also
studied by Electrophoresis Mobility Shift Assay (EMSA). The effect of 5100 proteins on the expression of p53-regulated gene

26



!
Graduate Student Research Day 1999

BAI-I @rainAngiogenesis Inhibitor) and their possible implication in the angiogenesis will also be discussed. Thus interaction
between Sloo proteins and p53 has important implication on the regulation of p53 downstream genes expressions.

63. THE ROLE OF DNA TOPOISOMERASE ill IN ESCHERICHIA COIl CHROMOSOME SEGREGATION. Qing Zhu and
Russell 1. DiGate. Molecular and Cell Biology Program, University of Maryland School of Medicine, Baltimore.

Biochemical studies have suggested that bacterial DNA topoisomerase (Tope) III, encoded by topB, may participate in the
decatenation of newly replicated DNA. In an effort to uncover the function of topB gene in vivo, we constructed a topB deletion
mutant and examined the effect of eliminating Tope III activity on E. coli DNA metabolism in vivo. The topB gene was unable
to be disrupted or deleted on the chromosome of topA deletion strains DM750 and DM800; however, expression oftopB in trans
from a plasmid allows deletion/disruption of the chromosomal gene. This suggests that the cells require at least one Type I
topoisomereses. In order to assess the role of Topo III in topA deletion strains in real time, topB was placed under the control of
the highly regulated arabinose promoter. The deletion of topB was accomplished in the presence of arabinose, and the effects of
deletion oftopB were then examined by growing the cells in the presence of glucose. In the absence of Topo Ill,topA cells had
severe growth defect. They were arrested with a large nucleoid mass of intertwined chromosomes in the middle of elongated
cells or loss of chromosomes in the filamentous cells. These observations has led to the suggestion that Tope III may be required
for the proper topological separation of newly replicated chromosomal DNA and the roles for type I topoisomerases in DNA
metabolism is independent of the roles played by type II topoisomerases.

Neuroscience I

64. IMPAIRED BRAIN-DERIVED NEUROTROPHIC FACTOR RESPONSE AND ALTERED TRKB EXPRESSION IN
TRISOMY 16 HIPPOCAMPAL NEURONS. Susan G. Dorsey, University of Maryland School of Nursing, Baltimore.

Hippocampal neurons from embryonic Trisomy 16 (TsI6) mice demonstrate accelerated in vitro apoptotic death compared to
neurons from euploid (Eu) littennates. Tsl6 neurons also fail to respond to trophic amounts of glutamate. The neuron survival
response to glutamate is thought to involve the autocrine release of brain-derived neurotrophic factor (BDNF). Therefore, we
assayed the ability of exogenous BDNF to rescue growth factor deprived Eu and Ts16 neurons. We found there is a diminished
response to the survival-promoting effects of BDNF in Ts16 cells. Thus, defects in BDNF signaling may underlie the accelcr-
atedneuron death in Ts16. BDNF signals cell survival by binding to its receptor, trkB, and initiating a series of events including
receptor dimerization, autophosphorylation and activation of signaling cascades. Besides the full-length catalytically active
trkB, there are two other alternatively spliced isoforms of trkB that have homologous extracellular and transmembrane domains
but lack the intracellular catalytic domain. The truncated receptor isoforms function as dominant negative inhibitors of signaling
by heterodimerizing with the catalytically active trkB. By immunocytochemistry, both Eu and Ts16 neurons were shown to
express trkB receptors. Results obtained from Western Blots. however, demonstrated differences in the ratio of full-length to
truncated receptor. Eu neurons had. a 4:1 while Tsl6 neurons had. only a 1.5:1 full-length: truncated trkB ratio. These data
suggest that an increase in trkB heterodimer formation in the Tsl6 may interfere with BDNF signaling and thus, neuron survival.
Future experiments will focus on examining BDNF-activated signaling pathways and environmental stimuli that influence the
ratio of full-length to truncated trkB receptors.

65. PARTIAL INHIBITION OF NN,K+-ATPASE ENHANCES ElS COUPLING IN RAT HIPPOCAMPAL SLICE. S.E. Ma-
son and B.E. Alger. Department of Physiology, University of Maryland School of Medicine, Baltimore.

Specific inhibitors of the Nat.Kt-Af'Pase-c-the cardiac glycosides ouabain and, its reversible analog, dihydroouabain (DHO)-
induce interictal-like burst potentials in CAl of rat hippocampus in vitro by a mechanism that decreases IPSPs but does not
significantly change resting membrane potential or [K"], (Cuttle and Alger, Soc. Neurosci. Abstr., 20:398, 1994). Epileptifonn
burst potentials can also be induced by modulating excitatory circuitry. Possible mechanisms include enhanced pre-synaptic
neurotransmitter release or increases in post-synaptic principal cell excitability. To investigate whether inhibition of the Na" ,K+-
ATPase alters excitatory drive to, or intrinsic excitability of, CAl pyramidal neurons, we studied the effect ofDHO on popula-
tion spikes and field EPSPs (fEPSP). Bath-applied DHO (10 or 20:M) induced evoked burst potentials in s. pyramidale of CAl
in a dose-dependent.manner (Mason and Alger. Soc. Neurosci. Abstr., 22:2101, 1996). S. radiatum fEPSPs showed a similar
dose-dependency of evoked responses; however, DHO caused a marked, transient suppression of the fEPSP even when bursting
was evident. Dual field recordings of the population spike and fEPSP confirmed that fEPSP suppression was coincident with
bursting. Field EPSP/spike (ElS) coupling analysis revealed enhanced coupling with DHO application; a given fEPSP was
associated with larger population spiking in DHO. The DHO-induced increase in ElS coupling was not further enhanced by
block of GABA

A
ergic inhibition with IOO:M picrotoxin. Intracellular recordings will be required to determine whether DHO-

induced burst potentials are mediated by pre- or post-synaptic mechanisms.
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66. NEUROPSYCHOPHARMACOLOGY OF THE CANNABINOID SYSTEM IN cLH AND cNLH RATS. Wirat
Niwatananun, Emmeline Edwards, and J. Edward Moreton. Department ofPhannaceutical Sciences, University of Maryland
School of Pharmacy, Baltimore.

The objective of this study was to characterize the neuropsychopharmacological responses and receptor characteristics of the
congenitalleamed helpless rats (cLH) and its counterpart, the non-learned helpless rats (cNLH) to the cannabinoid receptor type
I (CB1) agonist WIN 55212-2. The cLH rat has been bred for susceptibility to learned helpless behavior and has been used as
a model of depression. Two experiments, a behavioral study and a receptor binding study were performed. In the behavioral
study, the effects of WIN 55212-2 on spontaneous locomotion, antinociception, hypothermia and catalepsy were evaluated at
10-30,30,60 and 90 min after subcutaneous injection. The effect of WIN 55212-2 on locomotor activity was biphasic, stimula-
tion and then inhibition. The spontaneous locomotion was higher in the cLH rats in the stimulation phase ..WIN 55212-2 pro-
duced the comparable antinociceptive response in cLH and cNLH rats in both hot-plate and tail-flick tests in dose-dependent
manner. WIN 55212-2 decreased body temperature in both cLH and cNLH rats dose dependently. However, this decrease in
body temperature was significantly greater in the cLH rats. By contrast, the cLH rats showed lower cataleptic response to WIN
55212-2 (2.0-8.0 mglkg) compared to the cNLH rats. In the receptor binding study, the baseline Bmax and Kd of the CBl
receptor in the striatum, cortex, hippocampus and cerebellum tissue homogenate were determined using [3H]WIN 55212-2. The
only difference was a significantly greater CBl receptor density in the hippocampus of the cLH rats (Bmax, Fmol/mg protein:
1021±56, cLH vs. 631±43,cNLH). Currently, studies ofthe cellular mechanisms of CB 1 receptor regulation are underway in the
cLH and cNLH rats in order to understand the role of the cannabinoid system in this animal model of depression.

67. STRONG INWARD POTASSIUM RECTIFICATION IN ADULT ASTROCYTES IN CNS INJURY. Pablo Perillan, Xing
Li,Eric Potts, and J. Marc Simard. Department of Neurological Surgery and Department of Pathology, University of Maryland
School of Medicine, Baltimore.

Potassium ions released into the extracellular space by CNS injury are taken up by way of inward rectifier channels (~) into
astrocytes. This mechanism, along with heterogeneous channel density on glial cell membranes, may form the foundation for
non-neuronal K' spatial buffering in the CNS. We evaluated ~ currents in astrocytes from adult rat brain that had been
harvested from a cortical lesion and maintained in primary culture for 0-21 days. Macroscopic currents were studied using a
nystatin-perforated patch technique. Properties typical of inward rectifier were observed, including shift with increasing extra-
cellular K+ and block by barium. Two categories of cells with ~ currents were observed: (1) with strong inward rectification,
defined as whole cell current in which the chord conductance decreased by more than an order of magnitude from the conduct-
ing state to the non-conducting state; and (2) another with weak inward rectification. Strongly inwardly rectifying K+ currents
were seen in most reactive astrocytes, but in a subgroup, usually cells with multiple filamentous processes, whole cell currents
were usually weakly rectifying. Single channel studies of cell-attached patches (pipette [K+]o;o145mM) revealed four single
channel conductances correlating with whole cell current rectification. Events observed at -130 mV to -30 mV indicated
openings with mean slope conductances of 14.1 (no;o19)in non-stellate cells, and 24.6 (no;o17), 14.0 (ne'Z}, 4 J.O (ne-t} and 77.8 pS
(no;o4)in stellate cells. We conclude that astrocytes in adult brain injury express multiple ~ channels, and exhibit strongly
rectifying inward currents that may be important for handling increased extracellular [K+] associated with CNS injury.

68. TRANSCRIPTIONAL CONTROL OF ACETYLCHOLINESTERASE IN MOUSE MUSCLE. T.R. Vilenskaya and w.n.
Randall. Department of Pharmacology and Experimental Therapeutics, University of Maryland, Baltimore.

During formation of the nerve-muscle synapse, expression of acetylcholinesterase (AChE) decreases extrasynaptically and
becomes restricted to the neuromuscular junction (nmj). To elucidate the transcriptional processes involved, we are defining the
promoter regulatory elements responsible for muscle-specific- and nerve-dependent expression of AChE transcripts in muscle.
We prepared constructs in which genomic fragments of the mouse AChE that contain the basal promoter and upstream se-
quences regulate the expression of a luciferase reporter gene. To analyze muscle-specific expression, we transfected rat primary
muscle or rat fibroblast cultures. Greater activity was observed in muscle cultures transfected with a 0.65 kb promoter construct
than a 4.2 kb promoter construct, suggesting that suppressing elements may be present in the upstream region. The increased
activity of the 0.65 kb construct was not observed in rat fibroblast cells, suggesting that the suppressing element is muscle-
specific. We analyzed nerve-dependent regulation using constructs containing a nuclear targeted b-galactosidase (nLacZ) re-
porter driven by genomic fragments of the mouse AChE promoter. The 4.2 kb and the 0.65 kb promoter containing constructs
were injected into the quadriceps and tibialis anterior muscles of 6-8w mice. Both constructs expressed nLacZ activity in nuclei
outside the nmj, as determined by staining with rhodamine conjugated a-bungarotoxin. This indicates that neither fragment is
effective in restricting expression to the nmj. Regions upstream of the 4.2 kb fragment and within the first intrcn are currently
being analyzed for elements important in neural control of AChE expression at the nmj.
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Neuroscience II

69. STRIATAL NEURON DAMAGE IS PREVENTED BY MILD HYPOTHERMIA FOR 24 HOURS AFTER ASPHYXIC
CARDIAC ARREST IN PIGLETS. D.M. Agnew'. A.M. Guerguerian", M. Littleton-Kearney', R.C. Koehler, LJ. Martin", R.J.
Treystmant. and R.N. Ichordt. University of Maryland School of Nursing'; Department of Neurologyt, Anes. Critical Care
Med .•, Neuropathology", Johns Hopkins Medical Institutions, Baltimore.

The effects of hypothermia on brain damage following hypoxia- ischemia in newborns are not fully understood. Severe
striatal injury occurs by 24 hours after asphyxic cardiac arrest in piglets. We tested the hypothesis that whole-body mild hypo-
thermia (340 C) for 24 hrs after asphyxic cardiac arrest in piglets ameliorates striatal damage. One week old piglets (N= 7) were
anesthetized with pentobarbital (50mglkg i.p.) for surgical preparation and were subjected to 30 min hypoxia (10% Fi02), 5 min
room air, then 7 min airway occlusion, resulting in asphyxic cardiac arrest. After cardiopulmonary resuscitation and within 5
min of restoration of spontaneous circulation (ROSC), 4 animals underwent 24 hrs of whole body cooling to a rectal temperature
of 34° C (COLD), and 3 animals were maintained normothermic at 38.9 ± 0.3 "C. All animals were paralyzed and ventilated
using pancuronium (O.3mglkglhr) and fentanyl (1O-40J1glk:glhr) for the duration of recovery to prevent shivering. Perfusion
fixation was performed at 24 hrs after ROSC, and H&E-stained coronal sections evaluated by light microscopy. Severity of
striatal injury was graded from absent to severe, where severe signifies >60% of principal neurons in putamen show ischemic
cytopathology. None of the hypothennic piglets (0 of 4) had the neuronal damage typical of normothermic animals at 24 hrs of
recovery. In the putamen of 2 of the 4 COLD piglets, astroglial swelling and neuropil vacuolization occurred, but the neuronal
cell bodies appeared normal. In contrast, severe ischemic neuronal damage in putamen occurred in the normothermic control
animals. These data demonstrate that mild hypothermia for 24 hrs after asphyxic cardiac arrest markedly decreases striatal
damage in piglets. Longer survival periods are necessary to determine whether the neuroprotective effect is sustained.

70. ABNORMAL DEVELOPMENT OF SUBPLATE NEURONS IN TRISOMIC 16 MOUSE, AN ANIMAL MODEL OF
DOWN SYNDROME. Aiwu Cheng', Paul Yarowsky", and Bruce K. Krueger'. Department of Physiology' and Department of
Pharmacology and Experimental Therapeutics", University of Maryland School of Medicine, Baltimore.

Subplate (SP) neurons are among the first postmitotic neurons to be born during neurogenesis of the cerebral cortex and play
a very important role in determining the precise connections between the thalamus and cortex. Development of subplate neurons
was studied in trisomic 16 mice (Ts16), a potential animal model for Down Syndrome and Alzheimer disease. The dimensions
of SP and the structure of SP neuron dendrites were characterized by immunohistochemical staining for SP neuron markers:
MAP2ab, calretinin, and low affinity receptor for nerve growth factor (P75) in coronal sections of embryonic somatosensory
cortex. By MAP2ab staining, we identified a distinct different pattern for SP in theTs16 mouse. Also, the number of calretinin
positive (SP) neurons at embryonic day 16 was reduced by 50 % in Ts16. In addition, the radial dendritic fibers stained by P75,
which are assumed to arise from SP neurons to the cortex, are sparser in Ts 16. To clarify the possible mechanisms for these
abnormalities, we are examining the birth of SP neurons. Injection of BrdU, a thymidine analogue taken up into DNA in the S
phase of the cell cycle, was used to trace the birthdate of subplate neurons. We found that SP neurons were generated at least
one-day later in Ts16 mouse. More interestingly, we found that in Ts16, generation of SP and cortical plate neurons occurs at
almost same time instead of sequentially as in the Diploid mouse. Since brain development occurs in highly orderly progression,
this collapse of two steps into one in Ts16 mouse could disturb the normal functions of SP neurons and cortical development
leading to abnormal lamination and connections between the cortex and thalamus.

71. FLUOXETINE INDUCED EFFLUX OF 5-HT IN THE HIPPOCAMPUS OF AN ANIMAL MODEL OF DEPRESSION
IN VlTRO. Todd Horich and Emmeline Edwards. Department of Pharmaceutical Sciences, University of Maryland School of

Pharmacy, Baltimore.
Purpose. The mode of action of the selective serotonin (5-HT) re-uptake inhibitor fluoxetine has been traditionally accepted

as a blocker of serotonin tranporter uptake sites. However, recent evidence has shown that fluoxetine has direct stimulatory
activity on 5-HT efflux. These experiments will: 1) Assess whether fiuoxetine stimulated 5-HT overflow is effected by ionic
condition of the buffer medium. 2) Determine the source of the 5-lIT overflow. 3) Determine if the overflow is dependent on
action potential and interaction with the 5-HT lb autoreceptor. Methods. Hippocampal slices from cLH rats were prepared and
incubated with [3-H]-5-HT in 24 well culture dishes containing oxygenated Krebs buffer at 3-r'C, pH 7.4. After exposure of the
slices to drug treatment, [3-H]-5-HT efflux recovered from each well was expressed as a percentage of the pre-drug values.
Basal efflux was calculated as an average of the last 3 washes before a stimulation and expressed as 100%. All values were
normalized per amount of protein (mglml). Results. 1) There is a significant decrease in fluoxetine stimulated 5-Hf overflow
from hippocampal tissue slices in response to changes in the ionic content of the superfusion medium. However, 5-HT efflux is
not completely abolished as with 30mM KCl stimulated efflux under the same conditions. 2) There is a significant decrease in
f1uoxetine stimulated 5-HT efflux from reserpine treated rats versus non-reserpine treated rats. Conclusions. Results suggest
that in addition to 5-HT transporter blocking activity, fluoxetine stimulates 5-lIT overflow from reserpine sensitive pools in
hippocampal tissue slices. In addition, fluoxetine stimulated 5-lIT efflux is partially dependent on extracellular Ca'", but not
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completely as with KCl stimulation. Currently, the effect of tetrodotoxin on fluoxeune stimulated 5-HT efflux is being per-
formed to determine the dependence on action potential. In addition. the effect of a 5-HT lh antagonist on fluoxetine stimulated
5-HT release is also being performed.

72. DORSAL PERIAQUEDUCTAL GRAY EXERTS A NET INlllBITORY EFFECT ON SPINAL FOS EXPRESSION FOL-
LOWING PERIPHERAL INFLAMMATION. Cynthia L. Renn, Ronald Dubner, and Ke Ren. Department of Oral and Cranio-
facial Biological Sciences, University of Maryland Dental School. Baltimore.

Studies indicate that the brain stem participates in descending modulation of spinal nociception following transient acute
stimuli. Neurons of the periaqueductal gray (PAG) project to the rostral ventromedial medulla (RVM), making excitatory
connections on RVM neurons that project to laminae I, II, & V of the spinal dorsal horn where they make inhibitory connections
on dorsal horn neurons. The purpose of this study is to show that a lesion of the dorsal PAG will decrease descending modula-
tion of spinal nociccption in a persistent pain model of peripheral inflammation, as measured by Pos protein expression in the
spinal cord. A chemical lesion was made in the PAG of male rats by microinjection of 5mglO.5ml of ibotenic acid, a soma-
selective glutamatergic excitotoxic agent. Four days following microinjection of the PAG, inflammation was induced by subcu-
taneous injection of 0.1ml of complete freunds adjuvant (CFA) into the plantar surface of the left hind paw. Twenty-four hours
following CFA injection, the rats were perfused and dissected. Serial brain slices were examined to determine the location and
extent of the PAG lesion and spinal cord slices through the L4-L5 enlargement were examined immunocytochemically for Fos
protein expression. Preliminary data indicate that rats with a lesion of the dorsal PAG have greater Fos expression than control
rats without a lesion. It is hypothesized that the PAG is a key element for stimulation of the RVM resulting in inhibition of spinal
nociception following persistent inflammation.

73. PERSISTENT INFLAMMATION REGULATES AMPA EXCITATORY AMINO ACID (EAA) RECEPTOR MRNA EX-
PRESSION IN THE RAT SPINALCQRD; AN RT-PCRANALYSIS. Q.-Q. Zhou, S. Zou, R. Dubner, and K. Ren. Department
of Oral and Craniofacial Biological Sciences, University of Maryland Dental School, Baltimore.

BAA receptors are involved in spinal nociceptive transmission and development of persistent inflammatory hyperalgesia. It is
still unclear, however, whether there are changes in BAA receptor gene expression associated with peripheral tissue injury. In the
present study, we used reverse transcription polymerase chain reaction (RT-PCR) technique to examine the modulation of BAA
receptor gene expression by peripheral tissue inflammation. Inflammation was introduced into the hindpaw by intraplantar injec-
tion of 0.2 m1 of complete Freund's adjuvant (CFA). After CFAinjection, dramatic thermal hyperalgesia and mechanical allodynia
appeared and peaked at about 24 h, and persisted for 2-3 weeks. At 2h, 5h, Id, 3d, 7d, and 14 d after inflammation. total RNAs from
rat spinal cord (lA-5) were extracted, reverse transcripted, and the resulting cDNA was used for PeR with primers targeted at 8
splice variants of the AMPA EAA receptor subunits (flip-flop splice variants of Glu-A, B, C and D subunits). Among the 8 splice
variants, the flop splice form of the Glu-A subunit (A-flop) and the flip splice variant of the Glu-B subunit (B-flip) are most
abundant in the superficial dorsal hom. Itwas found that the A-flop mRNAs were up-regulated at 2h (I63±17% control, p<0.05,
n=3) and 5h (155±4% control, p<O.05, n=3), down-regulated at 3d (71±5% control, p=O.05, n=3), and returned to pre-inflammation
levels at 7d (101±1 % control, n=3) following inflammation. The B-flip mRNAs was only up-regulated at 5 h (149±16% control,
p=O.05, n=3) and returned to control at 3d (96±4% control, n=3) following inflammation. Compared to A-flop and B-flip, the
mRNAs for other splice variants of the AMPA receptor subunits exhibited smaller non-significant changes after inflammation.
These results demonstrated that A-flop and B-flip splice variants of the AMPA receptor subunits were involved in the acute phase
ofCFA-induced inflammation and hyperalgesia. However, the up-regulation of these mRNAs did not persist. suggesting that other
subtypes ofEAA receptors may be activated during the maintenance of inflammation and hyperalgesia

Nursing

74. INTRODUCTION OF A CONTINUOUS PROCESS IMPROVEMENT MODEL TO CZECH NURSING LEADERS. Keryl
Bauer, Theresa Collins, Jerry Greenberg, Jan Kilby, Anne Lewis, Ann Yeamans, Alma Saudia, and Martha Neff-Smith. Depart-
ment of Community Health, University of Maryland School of Nursing, Baltimore.

BACKGROUND: Designed by PhD students and implemented by PhD students and Masters students from University of
Maryland School of Nursing, under the direction of their professor, a nursing leadership conference was brought to nurses at
Charles University, Pilsen, Czech Republic. This two-day conference focused on development of the role ofthe nursing leader
historically in the United States and currently within the Czech Republic. Promoting increased visibility within the acute care
setting in the Czech Republic health care delivery model, Czech nursing colleagues were introduced to the FOCUS PDSA
Model for problem identification. solution implementation, and data collection. Ongoing collaboration between Czech nurses
and University of Maryland students was implemented through e-mail partnerships and data collection follow up at six months
post Focus PDSA implementation. Academic mentoring was fostered for University of Maryland students through post presen-
tation feedback, and sharing with peers in the form of poster abstract and journal abstract submission.
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75. COMPUTER-MEDIATED SUPPORT GROUP USE AMONG PARENTS OF CHILDREN WITH CANCER-A PILOT
STUDY. Hae-Ra Han. Department of Maternal and Child Health, University of Maryland School of Nursing, Baltimore.

This study was conducted to collect demographic information about parents of children with cancer using computer groups
as a vehicle for self-help groups and to identify advantages and disadvantages of the computer group use from the perspectives
of the parents. Using electronic mail system, data were gathered from seven parents who had participated in the PED-ONC, an
online support group for parents of children with cancer. Of the seven participants, four were mothers and three were fathers,
aged from 28 to 49 years with mean age of 38.7. All participants were White, well educated, and had incomes above $15,000 a
year. Five children were diagnosed as having leukemia; two children had Wilms tumor and non-Hodgkins lymphoma, respec-
tively. The parents found out about the group by the Internet search, and had been connecting to the group for the range of two
weeks to one and a half years. Five parents connected to the group daily, while two replied they connected to the group two to
five times a week. Overall, participants spent three to ten hours a week connected to the PED-ONC. The perceived benefits of
the computer group involvement were: sharing experience, venting of feelings, use of text, getting information, and general
support. The disadvantages included: negative emotions, noise, and the lack of physical contact and proximity. Even though it
is difficult to generalize the results, the findings indicate that the computer group use is more common in parents with relatively
high socioeconomic status and that there are certain advantages and disadvantages involved in computer group use of which
health professionals and potential users may need to be aware.

76. THE EXPERIENCE OF LONELINESS AND SOCIAL ISOLATION IN BONE MARROW
TRANSPLANTATION PATIENTS. Cathaleen D. Ley and Marlene Cohen. University of Maryland School of Nursing, Balti-

more, and University of Texas School of Nursing.
Bone Marrow Transplantation (BMT) is increasingly being used to treat patients for an array of life-threatening diseases.

Though BMT may be a life-saving intervention, it is a procedure that is both aggressive and life threatening, and is associated
with a multitude of both physical and psychological stresses. Research has demonstrated the profound psychosocial conse-
quences of BMT. However, a relatively neglected area of research is that of the concomitant social isolation experienced by
patients while hospitalized for the BMT procedure. The purpose of this research was to explore the perceptions and personal
experiences of patients who had undergone bone marrow transplantation. Phenomenological philosophy served as the frame of
reference. Open-ended interviews were conducted with 20 adult BMT survivors, 15 female and 5 male, of mixed ethnic groups.
These patients had a mean age of 46 years and were interviewed a mean of 16 months post-transplant. The setting for this study
was a University-affiliated comprehensive cancer center in the Southwestern United States. Phenomenological analysis of the
data, which consisted of thematic, narrative analysis, was cross- validated by two researchers, and discussed with BMT clini-
cians. The analysis revealed the presence of painful loneliness and social isolation from both family and friends. Themes offear
of abandonment and need to put on a false bravado for others emerged from the text. Patients perceived the role of the nurse as
being instrumental in allaying feelings of loneliness and emotional isolation through being present, available, prompt, anticipat-
ing needs, and providing physical touch. Another major theme revealed was the belief that only those who had undergone a
BMT could truly understand and appreciate the emotional and physical pain involved in the procedure. Consequently, patients
voiced a need to have contact with BMT survivors both before and throughout the procedure. The implications for oncology
nursing practice include the need for an increased awareness of the patient's perception of loneliness and social isolation. Such
awareness will enable nurses to intervene to reduce the experience of social isolation. Interventions should include providing
patients with the opportunity to receive support from survivors of BMT. Nursing education can emphasize interventions di-
rected at reducing social isolation. Implications for future nursing research include identification of patients most at risk for
loneliness and isolation, and the measurement of the effectiveness of support interventions facilitated by BMT survivors in the
reduction of perceived loneliness and social isolation.

77. INTRAPARTUM NURSES' PERCEPTIONS OF INTERVENTIONS WITH THE MOST EFFECT ON OUTCOMES.
Rebecca S. Miltner. University of Maryland School of Nursing, Baltimore.

The intrapartum nurse must use complex assessment, technological and interpersonal skills to provide optimal care to child-
bearing women. Labor support is an important function of the intrapartum nurse with prior research suggesting improved
childbirth outcomes, However, previous studies suggest that nurses spend little time providing labor support compared to other
activities. A three-round Delphi survey was used to build consensus among a national sample of intrapartum nurses on the
components of labor support and the effect that these interventions have on maternal and/or neonatal outcomes.

500 nurse members of the Association of Women's Health, Obstetrics, and Neonatal Nurses (AWHONN) were invited to
participate in this Delphi survey, and 186 nurses agreed to participate. The participants were asked to rate each nursing interven-
tion as an example of a labor support. Also, for each nursing intervention, the participants were asked to respond to the state-
ment: Performing this nursing action in the intrapartum period can improve the mother's and/or the neonate's outcomes at
delivery. This statement was rated from 0 (no effect) to 5 (strong effect). Outcomes were defined in the broadest possible terms.

The results were analyzed using descriptive statistics. The participants identified 55 nursing interventions as examples of
labor support, while 23 nursing interventions were classified as assessment or technological skills. However, seven assessment
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interventions were among the top 20 that participants thought had the most effect on childbirth outcomes. The participants said
that the most important goals of intrapartum nursing were to assure a safe outcome for mother and baby. If nurses believe that
assessment interventions are more likely to assure a safe outcome, this may explain why more time is spent in these activities
than in supportive care.

78. CARDIOVASCULAR REACTIVITY DURING EMOTIONAL ACTIVATION: THE ROLE OF AFFECTIVE VALENCE
AND AROUSAL AND GENDER. Senna A, Neumann and Shari R. Waldstein. Department of Psychology, University of
Maryland, Baltimore County.

Laboratory studies of emotion-induced cardiovascular responses have been conducted predominantly with a specific affects
approach rather than a dimensional approach. The purpose of this study was to apply the principles of the Circumplex Model of
Affect (i.e., Valence and Arousal) to investigate cardiovascular reactivity during emotional activation. Thirty-two healthy uni-
versity students (mean agee 19.8; 50% male; 59.4% White) engaged in 3 minute personally relevant recall tasks (i.e., angry, sad,
relaxing, and joyful events), preceded by 10-15 minute rest periods. Valence Order was counterbalanced. Systolic and diastolic
blood pressure (SBP, DBP)"heart rate (HR), cardiac pre-ejection period (PEP), stroke index (51), cardiac index (CI), and total
peripheral resistance (TPR) were measured during baseline and task periods. ANOVAs of arithmetic change scores revealed
significant independent and interactive effects of Valence and Arousal (Q's<.05). Specifically, SBP was higher during negative
valence tasks and PEP was longer for low arousal tasks. Additionally, PEP lengthened during the negative valence-low arousal
task (sadness), but shortened during the negative valence-high arousal task (anger). Gender was also found to moderate Valence
and Arousal (Q's<.05). HR response was lowest for men during positive valence tasks and CI response was lowest for women
during low arousal tasks. The results of this study suggest that hemodynamic adjustments to emotional activation vary as a
function of Valence and Arousal with gender as a moderator.

79. ROLE EVALUATION OF THE NURSE CLINICIAN III. Robin Newhouse and Deborah Dang. University of Maryland
School of Nursing, Baltimore.

Hospitals have redesigned roles for bedside nurses to promote continuity, coordination, and quality of care, given shortened
lengths of stay, rapid throughput, and increased intensity of care of inpatients. The purpose of this study was to: 1) create an
instrument to measure satisfaction with anewly created nursing role, and 2) measure the level of nurse satisfaction one year after
implementation. Itwas hypothesized that there was a relationship between satisfaction and the necessity for nurses to also carry
a patient assignment, act as charge, or precept new employees. A 26-item instrument was developed based on themes that
emerged from focus groups with nurses in the role. These themes were role clarity, support, communication, and time manage-
ment. A pilot study was conducted yielding acceptable reliability utilizing Cronbach's alpha (.91). One hundred seventy-three
nurses in the new role were then surveyed. One hundred thirty surveys were returned, for a response rate of 75%. Reliability
was estimated at .92. Factor analysis confirmed unidimensionality of the instrument. Nurses responding had an average of
14.23 years of nursing, 9.27 years on the unit, and 11.95 years at the hospital. They usually worked over 40 hours, had a patient
assignment 72% of the time, acted as charge 47% of the time, and precepted 23% of the time. Results demonstrated a significant
relationship between satisfaction with the role and having a patient assignment (-.181, p <.05). There was not a significant
relationship between satisfaction with the role and precepting new employees or acting as charge nurse. These results will be
utilized to modify the role to support full implementation. Satisfaction will be measured within six months of the modifications.

80. CHILDREN'S UNDERSTANDING OF RIGHT AND WRONG: WHAT DO CHILDREN SAY,AND HOW IS IT RELATED
TO PARENTAL TEACHING STRATEGIES. Diane Schmidt and Helen Williams. University of Maryland, Baltimore County.

This study investigates children's reasoning about issues of right and wrong and how children's reasoning relates to parental
views on fostering development. This research is based on the idea that children construct their ideas about the world through
interactions with others, particularly their parents. Thus, children's understanding of right and wrong should be related to paren-
tal views and practices. Many researchers investigating children's moral reasoning have used scenarios to investigate children's
understanding of morality (Kohlberg, Nucci, Smetena, Turie!, etc.). Children in this study were presented with three scenarios
and were asked to determine who was wrong in the scenario and to justify why they thought the fictional child was wrong. This
poster will present qualitative data that illustrate the differing types of justifications provided by the children, and it will discuss
the relations between children's justifications and parental views on fostering moral development.
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Pharmaceutical Sciences I

81. TIlE PHYSIOCHEMICAL EXAMINATION AND TRANSPORT EVALUATION OF ENAMINONE ANTICONVUL-
SANT COMPOUNDS ACROSS THE BLOOD-BRAIN BARRlER; EVIDENCE OF AN EFFLUX MECHANISM. Donna S.
Cox', Kenneth R. Scott", Huanling, Gao, and Natalie D. Eddington'. 'Department of Pharmaceutical Sciences, University of
Maryland School of Pharmacy, Baltimore and 'Deparrmem of Pharmaceutical Sciences, Howard University, Washington, DC.

Purpose. To examine the physiochemical properties, permeability coefficients (Papp), and transport mechanisms responsible
for Bnanunones. a potent class of anticonvulsant compounds, across Bovine Brain Microvessel Endothelial (BBMECs) and
Caco-2 monolayers. Methods. Five enaminone esters of the 4-Carbornethoxy-5~methylcyclohexane-1-3-d.ione series were evalu-
ated. Physiochemical characterization: ClogP, H-bond number, lipophilicity, and electron withdrawing capabilities were as-
sessed. lAM Chromatography: Stock solutions of enaminone esters were injected onto an IAM column for HPLC analysis.
Mobile phase consisted of acetonitrile and phosphate buffer (80:20, pH 7.4). In-Vitro Analysis: BBMECs were utilized to
measure transport in the direction of absorption (A~B), drug (concentration <1xlO"').l.M) was placed on the apical side of the
monolayer; for efflux (B~A), drug (concentration <1xIfr4I.l.M) was placed on the basolateral side (n=3). To evaluate possible
efflux mechanisms, verapamil (50 mmM) was pre-incubated before addition of drug. Caco-2 cells were used for comparison to
BBMEC permeability coefficients and related transport mechanisms. Samples were analyzed by HPLCIUV detection. Results.
LogK

1M1
correlated well with ClogP (r =0.84). Papp values for transport (A~B) across BBMECs ranged from 8.37xlo-3 to

31.85xI0-s cm/sec; for efflux (B~A) 18.41xlO-3to 59.12x1O-s cm/sec. Papp values for transport (A~B) across Caco-2s ranged
from 4.68x lO·sto 13.83x 1O-~ern/sec; for efflux (B~A) 8.35x I0.3 to 14.58x lO-sern/sec. LogKiam values did not correlate with
penneability coefficients (r=O.19) for BBMECsiCaco·2s. Conclusions. Enaminone physiochemical parameters do not corre-
late with permeability due to an efflux mechanism present in cell monoleyers. Comparison of Caco-2 vs. BBMEC suggests
efflux by a protein other than Pgp.

82. ESTIMATION OF COMPACTIBILITY OF MIXTURES USING TABLETING INDICES. Rajesh Kuppuswamy, Rajen
Shah', Stephen R. Anderson', Richard V. Vivilecchia', Stephen W. Hoag, and Larry L. Augsburger. University of Maryland
School of Pharmacy, Baltimore and 'Novartis Pha:nnaceuticals, East Hanover, NJ.

Purpose. To evaluate the compactibility of a powder or mixture using tableting indices (TIs). Methods. Mixtures containing
various concentrations of ascorbic acid, microcrystalline cellulose, dicalcium phosphate and pregeIatinized starch, each with
magnesium stearate at 0.5% level as a lubricant, were used in the study. The concentration of each component in the different
batches was adjusted to produce mixtures of varying degrees of compactibility. These mixtures were compressed into 350
milligrams tablets (Mandlll compaction simulator, 10 millimeter flat faced punches, 40 and 100 rpm Betapress" waveform, 203,
305 and 430 MPa peak compression pressures). The compactibility was evaluated from the tensile strength vs. compression
pressure profiles and from the friability of the tablets. TIs were determined for all mixtures using Instron" 4502 universal testing
machine. The indices were then compared to the compaetibility data. Results. Data was analyzed using CAD/Chem~ artificial
neural network software. Given indices values, models were created to predict compactibiJity. The analyses were done by
leaving out 20% of the data points at random. Once a model was obtained, the points left out were used to check the validity of
the model. The measured vs. predicted values were plotted for these data points. r values close to 0.9 or above for all the
models indicate that the models are able to successfully predict compactibility, Conclusions. Tis have been shown to be able to
predict compactibility. The indices approach to predict compactibility is extremely useful in the pharmaceutical industry as it
uses materials only in the order of a few grams.

83. DETERMINATION OF POSSIBLE FACTORS INVOLVING THE DiSSOLUTION OF FOLIC ACID TABLETS.
Doungkamol Leaokittikul and Stephen W. Hoag. Department of Pharmaceutical Sciences, University of Maryland School of
Pharmacy, Baltimore.

Folic acid is the water-soluble B group vitamin, which is essential for nucleic acid synthesis and in the prevention of neural
tube defects. A recent study found that 66% of the prenatal multivitamin tablets tested for the dissolution of folic acid failed to
meet the United States Pharmacopoeia (USP)'s dissolution standard. The specific aim of this research is to investigate the
factors that may cause this problem. Those factors are particle size, surface area of folic acid and tabletting excipients (soluble
vs. insoluble fillers). The preliminary results suggested that there is a wide range of particle size and surface area of folic acid
samples rested from different suppliers. Also, using soluble fillers showed higher dissolution rates than that of insoluble fillers.
The data supports our hypothesis that particle size, surface area of folic acid, and tabletting excipients may all be responsible for
the poor dissolution of folic acid.
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84.NASALCLEARANCEOFRADIOLABELINHUMANVOLUN1EERS: NASALNEBULIZERSVERSUSAQUEOUS NASAL
SPRAY PlJJ\.1PS. Julie D. Suman', Beth L. Laube', and Richard Dalby'. 'Department of Pharmaceutical Sciences, University of
Maryland School of Pharmacy, Baltimore and 'Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore.

Purpose. To test the hypothesis that clearance of a nasally administered aerosol from the nasal cavity is slower when aerosol
is delivered by nebulizer compared to aqueous spray pump. Methods. Eight volunteers participated in a randomized trial. On
one visit, volunteers inhaled 99mTcradiolabeled saline complexed with diethylene triamine pentaacetic acid (DTPA) into the
nasal cavity from a nebulizer and nose-only adaptor (Dv 50 6.0 mm). On visit two, volunteers inhaled an analogous solution
administered by an aqueous spray pump (Dv 50 79.3 mm). After inhalation, the head of each volunteer was imaged by a gamma
camera at 0, 15, and 30 minutes. Percent clearance of radiclabel was expressed as percent change in counts per minute (cpm)
from the entire nasal cavity from time 0 to 15 and 30 minutes. Cpm at 15 and 30 minutes were decay corrected to time O.
Statistical analyses comparing percent clearance for the nebulizer versus the spray pump were performed using the Wilcoxin-
signed rank test. Results. Percent clearance at 15 minutes averaged 19.0±1O.9 for the nebulizer and 27.1±8.6 for the spray pump
(p<0.07). Percent clearance at 30 minutes averaged 28.2±12.5 and 34.1±7.6 for the nebulizer and spray pump respectively
(p<0.16). Conclusions. At both time points, 7 of 8 volunteers showed faster clearance of the radiolabel with the spray pump. The
above results suggest a trend toward faster clearance of the spray pump at 15 minutes. However, there was no statistical differ-
ence in clearance between the two methods of delivery.

85. THE EFFECTS OF INOSITOL HEXAPHOSPHATE ON BREAST CANCER CELLS AS A SINGLE AGENT AND IN
COMBINATION WIlli DOXORUBICIN AND FLUOROURACIL. TantivejkuI K., Eiseman J., and Vucenik, I.Department
of Pathology and Department of Medical and Research Technology, University of Maryland School of Medicine, Baltimore.

The anti-neoplastic activities of inositol hexaphosphate (WoJ have been demonstrated in numerous tumor models, both in
vitro and in vivo. To investigate the anti-proliferative effects of IP6' as a single agent and in combination with adriamycin
(doxorubicin or Dox) or fluorouracil (FU), 3-(4,5~dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) incorporation
assay was used. In this study, three different human breast carcinoma cell lines (ER+ MCF-7, ER MDA-MB 231, and the
adriamycin-resistant NCIIAdr) were studied along with fresh breast cancer biopsy tissues. The data was fitted to the Hill
equation to estimate the concentration at which 50% growth inhibition can be achieved(IC~o)' ICso values for IP6 as a single
agent were as follows: MCF-7, 4.182 ± 1.027 mM; MDA-MB 231,1.328 ± 0.616 roM; and NCIIAdr, 0954 ± 0.721 mM.
Combination treatment of IP6 with either drug for all three cell lines resulted in no significant change in the IC~ovalues from
those ofIP6 alone. Additive to synergistic responses resulted when IP6 was administered 48 hours prior to either drug. Suspen-
sions of breast cancer cells obtained from fresh human biopsies or effusions were also tested with IP

6
• The ten samples studied

appeared to be divided into two categories: ICso < 3.0 roM (n=5) and ICso > 3.0 roM (nefi). The combination study showed
additive to sub-additive effects in the combination ofIP6 and PU, while the combination of IP6 and Dox showed no significant
difference from IP6 treatment alone. Morphological assessment of primary human breast cancer cells treated with IP

6
showed

rounded single cells that are dissociated from cell clusters. These results suggest that IP6 is an effective agent against human
breast carcinomas in vitro, as a single agent or in combination with conventional chemotherapeutic agents.

86. STABILITY, pH-DEPENDENT DEGRADATION AND BIOREDUCTlVEACTIVATION OF TUMOR-TARGETED DRUG
DELIVERY SYSTEMS CONTAINING MELPHALAN. Natthida WeerapreeyakuI and Prashant Chikhale. Department of
Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

Purpose. To determine drug delivery from tumor-targeted drug delivery systems (TDDS) under various pH conditions in-
cluding their bioreductive activation and intracellular metabolism in human breast tumor (MCF-7) cells in vitro. Methods. J',

Pattern and rate of chemical degradation of TDDS at various pH was monitored by reverse-phase HPLC. Characterization of
degradation products from TODS was performed by HPLC and UV spectroscopy. Bioreductive activation and metabolism of
TODS in the MCF-7 cells was confirmed by using specific enzyme inhibitors. Results. Under pH 3-7.5, lUDS showed to be
stable. Significant degradation of TDDS was observed under basic conditions due to intramolecular nucleophilic attack of
amide-nitrogen on the quinone ring of lUDS forming the hydroxy dienone and the keto-spirolactam. Highly electron-with-
drawing groups (e.g., Br) resulted in greater degradation rate, forming relatively more hydroxy dienone than keto-spirolactarn.
Whereas, extremely electron-donating groups (e.g., C~NH) resulted in lower degradation rate, yielding relatively more keto-
spirolactam. Bioreductive activation ofTDDS was observed in the MCF- 7 cells. Benzo- TODS was the most activated by DT-
diaphorase, leading to high level of drug delivery, whereas CH3-TDDS showed minimal activation. Br-TDDS was highly
susceptible to GSH-catalyzed metabolism in the MCF- 7 cells. The level of bioreductive activation seemed to follow the pattern
of reductive ability of the TDDS e.g., TDDS with electron-donating groups were stable to bioreductive activation in MCF-7
cells. Conclusions. Electronic properties of substituents on TODS significantly influence chemical degradation pathways of
TDDS and their bioreductive activation, as well as GSH-catalyzed metabolism in human breast tumor cells. At relatively low
pH similar to those existing in hypoxic solid tumors, TODS will be stable and available for bioreductive activation leading to
tumor-site specific drug delivery.
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87. IDENTIFICATION OF POTENTIAL INHIBITORS AGAINST HIV-1 INTEGRASE VIA COMPUTER·AIDED DRUG
DESIGN METHODS. I·Jen Chen and Alexander D. MacKerell Jr. Department of Pharmaceutical Sciences, University of
Maryland School of Pharmacy, Baltimore.

mv integrase catalyzes the irreversible incorporation of viral DNA into the host cell genome. The blockade of this step in the
viral life cycle prevents the virus from replicating successfully. There is no known enzyme in the human body possessing a
function similar to the integrase. These characteristics make the integrase an attractive target for AIDS treatment. The goal of
this study is to identify potential inhibitors of the human immunodeficiency virus type I integrase (HIV-1 IN) by computer-
aided methods. Potential lead compounds were identified using the program DOCK to search the National Cancer Institute
Chemical Database. Site-directed searching for putative ligands was performed using the catalytic site of the HIV-1 IN and the
avian sarcoma virus integrase (ASV IN), which shares structural similarity with mV-1 IN. Compounds selected by both ap-
proaches were subject to more detailed analysis based on energy minimization, molecular dynamics simulations and free energy
of solvation calculations to better rank them with respect to their therapeutic potential.

88. COMPLIANCE TO ANTIRETROVIRAL DRUGS: A RETROSPECTIVE COHORT STUDY OF AIDSIHIV PATIENTS
COVERED BY MARYLAND MEDICAID PROGRAM. Huang. X" Zuckerman. I.H., and McNally, D.

Research Objective: From clinical, economic, and public health perspectives, noncompliance with annretrovirals can result
in significant disease progression, increased rate of opportunistic infection, significant financial impact and development of
resistant HIV strains. The objectives of this study were to describe patient overall noncompliance (PONC) rates with antirctrovirals
for Maryland Medicaid recipients and evaluate the factors associated with noncompliance. Study Design: A l2-month retro-
spective cohort study was conducted on patients ages t 8 to 64 years who continuously enrolled in Maryland Medicaid and had
at least one claim for an antiretroviral drug between January 1,1996l0 June 30,1996. Eligible patients were followed for 12
months from the index date. Patient compliance with antiretroviral drugs was measured using prescription refill records from
administrative claims data. Principal Findings: Of these 1,806 patients studied, the average noncompliance rate with nucleo-
sides was 19.3% whereas zidovudine and lamivudine were the most commonly prescribed drugs with noncompliance rate of
23.1 %, and 20.0%. Nevirapine had an average noncompliancce rate of 14.4%. The protease inhibitors had an average noncom-
pliance rate of 13.3%. lower than that of nucJeosides. For protease inhibitors, indinavir and saquinavir were the most com-
monly prescribed drugs with average noncompliance rates of 5.8% and 19.1%, respectively. The average noncompliance rates
with triple therapy and dual therapy were 25.1 % and 20.7%. respectively. The PONC rate was 20.9% with a standard deviation
of 13.6%. The PONC rate was not significantly different between male and female patients. However, African Americans had
higher PONC rate than that of non-blacks (P < 0.001). Conclusions: This descriptive study provides insight into the extent of
noncompliance with antiretroviral drugs among Maryland Medicaid patients, and its results will be valuable for designing
future intervention studies to improve patient compliance among this vulnerable population. The economic and clinical impacts
of noncompliance merit further investigation.

89. A NOVEL METHOD FOR THE DETERMINATION OFYOUNO'S MODULUS, SHEAR MODULUS, BULK MODU-
LUS AND POISSON'S RATIO USING A COMPACTION SIMULATOR. Renuka Nair, Stephen W. Hoag, and Francis X.
Muller. Department of Pharmaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

Purpose. To determine the Young's modulus, shear modulus, bulk modulus and Poisson's ratio using a compaction simulator
under realistic tableting conditions. Methods. Bxclpients selected on the basis of their deformation characteristics were com-
pressed into tablets using a compaction simulator. An instrumented die was used for the measurement of radial die wall force.
Tablets were compressed using a saw-tooth displacement profile at two compression speeds-I mm/sec and 100 mmlsec and
three different compression pressures- 90, 125 and 250 MPa. Using three dimensional equations for linear elasticity, the elastic
parameters were determined from stress strain data A bilinear curve was fitted to the unloading portion of the data. Linear
regression analysis was performed on the initial portion of the bilinear curve and the slopes were used to calculate the above
parameters. Young's modulus at zero porosity was determined by extrapolation of plots of InE versus porosity using Sprigg's
equation. Results. The elastic modulus of microcrystalline cellulose, Avicel PH 102 was found to be 2GPa. The Poisson's ratio
was determined to be 0.4 with values of 3.2 and 0.74 OPa for bulk modulus and shear modulus respectively. Elastic modulus for
starch 1500 was found to be 1.3 GPa with a Poisson's ratio of 0.4. Compression force and speed were found to affect the elastic
modulus. Conclusions. Unlike flexure test and indentation techniques usually employed for the determination of elastic modu-
lus, this method can determine four parameters simultaneously. More imponantly, It can be done using the stress strain data
obtained under realistic tableting conditions.
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90. EFFECT OF CROSS LINKING AND SUBSTITUTION ON THE FUNCTIONALITY OF A MODIFIED CELLULOSE
DISINTEGRANT. Sharon Pan and Larry Augsburger. Department of Pharmaceutical Sciences. University of Maryland School
of Pharmacy, Baltimore.

Crosslinked carboxymethyl cellulose (CMC) is one of the most widely used super disintegrants for tablets. It is hypothesized
that the its disintegrant functionality can be related to its ability to drive fluid into the tablet matrix and generate a swelling
pressure. Further, it is hypothesized that its ability to take up liquid and generate a disintegrating force within the tablet matrix
is dependent on having a specific degree of substitution and extent of cross linking. The present study evaluated the effect of
experimental forms of a brand of cross linked CMC having different degrees of substitution and cross-linking on liquid uptake,
disintegrating force development and the disintegrating and dissolution rates of aspirin tablets. It has been found that there is a
significant correlation between the maximum water uptake and the rate of water uptake both in pure disintegrants and aspirin
tablets containing the disintegrants. Disintegrating force and water uptake were simultaneously measured for aspirin tablets. We
tried to correlate the disintegrating force development and water uptake to the disintegrating and dissolution rate. We found that
CMC that has different degrees of substitution and cross-linking was associated with different rates of liquid uptake, disintegrat-
ing force development, disintegration and dissolution.

91. IN VITRO IN VIVO CORRELATION; WILL METOPROLOL RACEMATE DATA BE PREDICTIVE OF IN VIVO S-
ENANTIOMER? Nattee Sirisuth, Bipin Mistry, and Natalie D. Eddington. Department of Pharmaceutical Sciences, University
of Maryland School of Pharmacy, Baltimore.

In vitro in vivo correlations (lVIVCs) are generally developed and validated using racemate as opposed to enantiomer con-
centrations in vivo. The drug release and absorption characteristics of the racemate may differ from the enantiomers. Thus, an
IVIVC developed with the racemate may not accurately predict the in vivo behavior of the enantiomer. Metoprolol is a racemic
mixture, with the S-form being the pharmacologic active species. Consideration of this enantiomer in the development and
validation ofthe IVIVC for metoprolol may provide a more meaningful correlation and better relate to the in vivo drug response.
The objective of this study was to test the hypothesis that IVIVC developed with the racemate will be predictive of in vivo S-
behavior. Seven healthy subjects received three metoprolol extended release formulations (100 mg): Slow (S), Moderate (M),
and Fast (F), and SOmg oral solution. Serial blood samples were collected over 24 hours. Racemate and S-metoprolol concen-
trations were quantitated separately using validated HPLC methods with fluorescence detection. Numerous dissolution methods
were performed on the formulations. The correlation models were developed using pooled fraction drug dissolved (FRD) vs
pooled fraction drug absorbed (FRA) for racemate- and FRD vs S-FRA for the S-, from various combinations of the formula-
tions (SIMIF, MIF, SIM, & SIF). The Racemate-IVIVC and S-IVIVC then were employed to predict the in vivo S-concentration
using convolution of the in vivo dissolution rates. Prediction errors (PEs) of maximum drug concentration and area under the
plasma time curve from these two models were compared. The results indicated lowest PEs (£10%) with MIF racemate-IVIVC
and S-IVrvC using apparatus II, pH 1.2, 50 rpm. Comparable results between racemate- and S-IVIVC suggest that the correla-
tion developed with the racemate fonn of metoprolol is predictive of the in vivo S-perfonnance.

Toxicology

92. EVALUATION OF THE COW AND CALF AS A MODEL TO STUDY DRUG AND CHEMICAL TRANSFER FROM THE
DAM TO THE NEONATE DURING THE PERINATAL PERIOD. Pamela Chamberlain. Program in Toxicology, University of
Maryland.

The combination of a dairy cow and her own new-bom calf is being developed as a potential human surrogate model to study the
transfer of drugs and chemicals from the mother to offspring both in utero and via mother's milk. The model is directed toward the last
week of gestation through the first week of life of the offspring. This cow/calf model may be a more predictive representation of drug
and chemical transfer in humans than most existing animal models. A significant advantage of the model is the ability to provide large
plasma and milk sample volumes and an increased sampling period, which permit more detailed pharmacoldnetic and pharmacody-
namic evaluations. In addition, neonates of both species are born with gastrointestinal tracts that facilitate passage of larger molecules
during the first few days of life. Prior to gut closure. the potential for neonatal exposure to drugs and chemicals in mother's milk may
be enhanced. Finally, the composition of milk in both species changes significantly in the first few days as the initial colostrum
produced by the mother evolves into mature milk. The period of formation of colostrum may present an opportunity for drugs!
chemicals to accumulate thus the offspring may be presented a larger than predicted initial dose of drug with its first meal. Associated
with the transformation from colostrum to mature milk may be differences in drug/chemical protein binding resulting in enhanced drug
availability and subsequent exposure to the neonate. An improved animal model to study drug and chemical transfer during the
perinatal period could be used to study the safety of medicines needed by the motheratthis time to treat various medical conditions that
arise. Itmay also be used to study certain occupational. environmental or lifestyle maternal exposures and the risk to the offspring
associated with these exposures. From a public health and food safety perspective, this model could be used to study the transfer of a
veterinary drug residue from a pregnant cow to her offspring. This would be of particular concern in cases where the calf may be
slaughtered for human food very soon after birth, before a sufficient amount of drug has been eliminated.
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93. RABBIT KIDNEY PROXIMAL CONVOLUTED (PeT) AND STRAIGHT (PST) TUBULAR CELLS: A NEW IN VITRO
MODEL TO STUDY SEGMENT-SPECIFIC NEPHROTOXICITY. Pedro L. Del Valle, Anna L.Trifillis, and Andrew S. Kane.
Department of Pathology, University of Maryland School of Medicine, Baltimore.

Rabbit kidney proximal convoluted (RPCT) and proximal straight tubular (RPST) fragments were independently isolated
and cultured on plastic. The epithelial derivation of the cells was confirmed by positive cytokeratin staining. The kinetics of the
Na" I glucose transporter (SGLT) were characterized by determining the uptake of the glucose analog alpha_methylglucopyranoside
(AMG). Results indicated the presence of two distinct transporters; a high capacity-low affinity (Vrnax @ 3 mM, Km@ 6 mM)
transporter in RPCT cells and a low capacity-higher affinity (Vmax @ 0.5 mM, Km @ 2 mM) transporter in RPST cells. Both
transporters discriminated between fructose (a pentose) and glucose and galactose (hexoses). Further, galactose transport was
similar in RPST and in RPCT cells. Phlorizin inhibited the uptake of AMG in RPCT cells to a much greater extent than in RPST
cells. Segment-specific nephrotoxicity of antiviral drugs cidofovir and foscarnet, and the anti-inflammatory drug probenecid
was evaluated after 72 hours exposure in serum-free media. Monolayers were washed and alive cells were treated with saponin
in the presence of propidium iodide (PI). Cell survival was estimated by comparing PI incorporation into DNA of control and
treated cells. Exposure to cidofovir (I mM to 10 mM) and probenecid (10 mM to 2 mM) indicated similar dose-dependent
cytotoxicity for both RPCT and RPST cells; however, RPST cells were more susceptible to foscamet (125 mM to 5 mM) than
RPeT cells. Potential cytotoxicity prevention by an organic anion transporter inhibitor was evaluated by exposing cells to
antiviral drugs in the presence of probenecid (500 mM). Probenecid did not reduce cidofovir or foscarnet cytotoxicity to RPCT
and RPST cells at any of the concentrations tested except for RPCT exposed to the highest concentration of cidofovir (10 mM).
Effects of antiviral drugs cidofovir (30 mM to 3 mM) and foscamet (125 mM to 3 mM) on the SGLT were evaluated after
exposures up to 72 hours. Results from these experiments indicate that both antiviral drugs reduce AMG uptake in RPCT and
RPST cells. However, this reduction in AMG uptake occurred at drug concentrations that produced significant decreases in cell
survival. Taken together, these results suggest that intrinsic cellular attributes between proximal tubular cell types, independent
of blood flow or passive concentrating mechanisms, are important in determining vulnerability to drug effects. This is the first
report of a kinetic characterization of the sodium-glucose cotransporter in cultured PST cells compared to PCT cells. This study
supports the use of cultured monolayers of RPCT and RPST as a model system to evaluate segment-specific toxicity in these

renal cell types.

94. CYTOTOXICITY OF URANYL ACETATE TO LLCPKI CELLS CORRELATES Willi PRECIPITATE FORMATION
IN CULTURING MEDIA. Emily F. Madden, Pedro L. Del Valle, Kathy S. Squibb, and Bruce A. Fowler. Program in Toxicol-

ogy, University of Maryland.
Uranyl is found in plasma bound to anions such as bicarbonate and citrate. These complexes are filtered by the glomerulus

and carry the uranyl ion to the proximal tubules where uranyl exerts its toxic effect. Uranyl toxicity is proposed to occur when
uranyl-bicarbonate complexes dissociate due to slight decreases in pH within the proximal tubule leaving uranyl ion free to bind
to anionic sites of the brush border membrane. Chemically, uranyl ion is only soluble at pH values below 5. At pH values near
7. uranyl ion can form an insoluble hydrous oxide. These biological behaviors and chemical characteristics make uranyl ion
toxicity difficult to study in vitro since cell culture conditions require physiological pH. In addition, culture media contain
bicarbonate essential for pH maintenance, and for cell viability and function. The first objective was to obtain a soluble uranyl
ion in culture media to expose cells. Solubility was defined by measuring transmission of light compared to media without
uranyl acetate. Uranyl acetate dissolved in serum-free media up to 500 mM. Higher uranyl concentrations in culturing media
formed precipitates which correlated with a decrease in transmittance. The second objective was to measure uranyl cytotoxicity
on LLCPKI cells. Cell survival was measured by propidium iodide incorporation. LLCPKI cells exposed to uranyl acetate (I to
750 mM) in DMEMlFI2 up to 72 hours showed a decrease in cell survival. The highest decrease in cell survival correlated with
the highest precipitation of uranyl in culturing media. In addition, effects of uranyl on the sodium glucose transporter of the
LLCPKI cells were studied measuring the uptake of the glucose analog a-metbyl-Ir-glucopyranoside (AMG). Uranyl had no
effect on the Na' -glucose transporter. This data suggest that only precipitated uranyl acetate in culturing media causes toxicity
due to physical interaction with cells.

95. THE INHIBITORY EFFECT OF MELATONIN ON HEPATIC DRUG METABOLISM IN RATS AND PIGS. Kanokporn
Niwatananun, Joseph C. Kawalek, and Myron Weiner. Department of Pharmaceutical Sciences, University of Maryland School

of Pharmacy, Baltimore.
We have previously shown that melatonin can inhibit several cytochrome P450 (CYP)-mediated microsomal drug metabo-

lism pathways in rats by competitive inhibition. The present study was designed to obtain more information about the inhibitory
effect of melatonin. Phenobarbital-induced and b-naphthoflavone (b~NF)-induced rat liver microsomes were employed; inhibi-
tion of phase II metabolism by melatonin was studied using the rat liver slice model; and pigs were included in this study since
they have many similarities with humans in drug metabolism. Inuninduced rat liver microsomes, melatonin strongly inhibited
7_pentoxyresorufin O-depentylation (7-PRD) catalyzed by the CYP2C and 3A subfamilies at the dose of 400 mM, whereas the
same dose of melatonin partially inhibited 7-PRD mediated by CYP2B I in phenobarbital-induced microsomes. In uninduced
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and b-Nlt-induced microsomes, CYP2C6 and CYPIAl/2 catalyzed 7-ERD, respectively. In contrast to 7-PRD, the inhibitory
effect of melatonin toward 7-ethoxyresorufin O-deethylation (7-ERD) in uninduced and b-NF-induced microsomes was compa-
rable. Taken together with the previous finding, it is suggested that melatonin may be an inhibitor and/or substrate for CYP2C,
CYP3A, CYP2BI and CYPIA subfamilies. In liver slices from uninduced rats, 7-methoxy- (7-MC) and 7-ethoxycoumarin (7-
EC) were used as probes for integrated phase 1111metabolism, whereas 7-hydroxycoumarin (7-HC) was used as a probe for
phase II metabolism. Melatonin produced significant inhibition toward 7-MC and 7-EC metabolism at concentrations of 400-
800 mM, whereas no significant inhibition was found in 7-HC metabolism, indicating that melatonin primarily influenced phase
I metabolism. As a specific probe for CYP2D and CYP3A, dextromethorphan metabolism was performed in rat and pig mi-
crosomes. Inboth species, melatonin markedly inhibited the formation of 3-methoxymorphinan, a CYP3A-formed metabolite,
whereas it partially affected the formation of dextrorphan, a CYP2D-fonned metabolite at the dose of 800 mM. It appears that
the CYP3A pathway is more likely inhibited than the CYP2D pathway by melatonin. In conclusion, melatonin can inhibit
several isozymes in microsomes as well as in liver slices and may playa major role in phase I metabolism. Melatonin can also
inhibit drug metabolism in pigs.

,
96. CADMIUM TOLERANCE IN PARASITE-SUSCEPTIBLE AND RESISTANT STRAINS OF BIOMPHALARIA
GLABRATA, AN INTERMEDIATE HOST FOR SCHISTOSOMA MANSON!. CJ. SaUce and G. Roesijadi. University of
Maryland, Chesapeake Biological Laboratory, Solomons, MD.

Biomphalaria glabrata is a tropical, freshwater snail that can act as an intermediate host for the trematode parasite that causes
schistosomiasis. Different genetic strains of B. glabrata display both parasite susceptibility and resistance traits. Here, the
relative cadmium tolerances in different life-history stages of parasite-susceptible NMRI and resistant BS90 strains were exam-
ined. Eggs, juveniles and adults were exposed to control and cadmium concentrations of 0.05 to 2.0 micromolar; Survival
analysis showed that increasing cadmium concentration caused significant decreases in time-to-death in the three stages. Time-
to-death was significantly shorter in all three stages of the parasite resistant BS90 in comparison with the parasite susceptible
NMRI, indicating higher cadmium tolerance in the latter. To determine the relative sensitivity of the egg, juvenile, and adult
stages, time-to-death was compared at 0.25 micromolar cadmium, which was common to all three. Stage significantly effected
time-to-death, with the order of cadmium resistance as adult>juvenile>eggs. BS90 has a longer time-to-hatch than NMRI under
normal conditions. TIme-to-hatch was increased in both strains but the effect was greater in BS90 as reflected in the signifi-
cance of the interaction term (strain x cadmium). Percent hatch significantly decreased with increasing cadmium; BS90 was
again more sensitive than NMRI. These results showed that cadmium tolerance was significantly effected by strain and life-
history stage. The parasite resistant strain was less cadmium tolerant than the parasite susceptible strain. Use ofthis species for
pollutant monitoring as proposed by others will need to consider this source of variability. Furthermore, the interaction of
metal-resistance and parasite susceptibility may have implications for human health since cadmium exposure favors the sur-
vival of the parasite-susceptible strain.
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Abstracts: Oral Presentations
Applied Research T«hnology

FUNCTIONAL LATENCY MAPS: TEMPORAL INFORMATION IN EVENT-RELATED RJNCTIONALMAGNETIC RESO-
NANCE IMAGING OF THE BRAIN" Vince Calhoun", Tulay Adalit, and Godfrey Pearlson'. "Division of Psychiatric Neuro-
Imaging, Johns Hopkins University, Baltimore. 'Department of Computer Science and Electrical Engineering, University of
Maryland, Baltimore County.

Functional magnetic resonance imaging (fMRI) involves taking a series of temporal MRI images sensitive to changes in
blood flow and blood oxygenation during a functional paradigm. Since the hemodynamic response is coupled 10the electrical
activity there is temporal information encoded in this signal. Using an Event-Related paradigm (one in which responses to
single events are observed), we demonstrate that it is possible to extract not only where regions are active, but also when they are
active. Exploring the utility of this information is an area of active research. We present an algorithm to detect active voxels and
to then estimate temporal parameters for these voxels by minimizing the least square error in a linear combination of events. We
first register all the images to a mean image, then perform the analysis on a voxel-by-voxet basis. The model consists of the
event train (modelled as delta functions) convolved with a hemodynamic response function with independently varying lag
parameters for each set of events. The model is then fit to the data and the output is thresholded using the residual variance as
well as the relative strength of the weight. This provides sub-second estimates of latencies which are displayed for all voxcls
surviving the threshold. We then map the resulting functional latency maps (flm) onto an anatomical scan for visualization. Our
work demonstrates I) the determination of temporal information at higher temporal resolution that the scan frequency, 2) a
useful visualization of this information, and 3) some of the applications of these results to the study of brain function.

FEASIBILITY STUDIES IN USING IMMOBILIZED METAL AffiNITY CHROMATOORAPHY TO SEPARATE PRO-
TEIN C FROM COMPONENTS OF TRANSGENlC SWINE MILK. Ankur S. Dave and Duane F. Bruley. Department of
Chemical and Biochemical Engineering, University of Maryland, Baltimore County.

Protein C is an important anticoagulant and antithrombotic in human blood. Its deficiency could lead to thrombosis, which
in turn may result in amputation or death. Protein C is not known to cause the dangerous side effects attributed to heparin and
Coumadin, the two most common drugs to treat thrombosis. Therefore, it is desirable to produce Protein C to treat patients in
need of a safe, long-tenn anticoagulantlantithrombotic. Because of the high Protein C concentration in transgenic milk (up to I
mg/ml), it was of interest to investigate ways of purifying Protein C from transgenic milk. The original process for purifying
Protein C from transgenic swine milk has a step in which 46% of the Protein C is lost when separating caseins from the mixture.
Itwas of interest to determine if immobilized metal affinity chromatography (lMAC) could be used economically in this step to
recover larger amounts of Protein C and remove casein. Protein C/casein mixtures were introduced into an IMAC column
loaded with copper. It was determined that about 69-70% of the Protein C was recovered by IMAC, and approximately 70% of
the casein was removed. These results were then used to conduct an economic analysis using SuperPro Designer software. It
was determined that the IMAC-incorporated process yielded a slightly larger profit than the original process. In conclusion,
this research demonstrated that IMAC has the potential for separating Protein C from casein, and therefore it appears that IMAC
may be beneficial in a process that purifies Protein C from transgenic milk at high efficiency and low cost.

THE CAROTID BULB AS A HEMODYNAMIC SMOOTIIING FILTER INVESTIGA1ED WITH PHASE CONTRAST MAG-
NETIC RESONANCE ANGIOORAPHY" Calvin l6sIey and Moriel NessAiver. Department of Radiology, University of Maryland
Medical System, andDepartrnent of Oral and Craniofacial and Biological Sciences, University of Maryland Dental School, Baltimore.

This research is investigating the following hypotheses: -Hypothesis 1: total volume flow (TVF) in the common carotid
artery (CCA) and internal carotid artery (ICA) correlates with age. - Hypothesis 2: smoothing of pulsatile flow in the internal
carotid artery correlate with carotid bifurcation external and internal geometric measurements. The hemodynamics of the
human carotid bifurcation is of particular interest to clinicians. The measurement of hemodynamicparameters including peak
velocities, volume flow rate, total volume flow, compliance, mass balance, resistance and pulsatility. We have noticed in
previous work that smoothing of pulsatile pressure and flow waves occurs in the internal carotid artery, but not in the external
carotid artery. We feel that the carotid bulb may behave as a "smoothing filter" due to its complex spiral flow patterns and
dilatation. To investigate this. we have applied magnetic resonance cardiac-gated gradient echo time-of-flight and phase con-
trast angiography to measure parameters of the geometry and hemodynamics of the bifurcation in 54 cases, including apex
angles, vessel diameters and carotid bulb length and area. Additionally, functional lumen cross-sectional areas, peak/mean
velocities and precision time sampling windows were acquired. From these direct measurements, we have derive geometric
classification indexes, total volume now, pulsatility indexes and frequency spectrum magnitude/phase descriptions. Initial
correlation has been found in support of hypothesis one. Initial correlations with age have been found for the CCA and ICA in
support of hypothesis one. Finally, our waveform configuration analysis has confirmed the internal carotid artery that is depen-
dent on carotid bulb and general bifurcation geometry, which supports hypothesis two.
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TO FORMULATE A MATHEMATICAL MODEL OF A MULTI-FINGER ROBOTIC GRASP USING HUMAN EXPERI-
MENTAL STUDIES. Gurinder Singh and Dr. Uri Tasch. Department of Mechanical Engineering, University of Maryland,
Baltimore County.

The main challenge in the design of multi-finger robotic hand is to achieve a finn and stable grasp. A system wherein a desired
object is gripped by the fingers of a robot (or human) hand is generally called a grasp. To achieve a firm and stable grasp, fingers
must grip the object at carefully chosen locations so that they can resist any arbitrary force and moment acting on the object. Based
on the theory of grasping mechanisms, researchers have developed algorithms to calculate optimal finger locations and required
contact force values that result in a finn and stable grasp. In this study, a mathematical model for a multi-finger robotic grasp is
developed through the observation of human grasp on various geometrical shapes made of different materials. Three measures
based on energy, stress, and entropy are used to capture muscle effort, maximum finger force, and uniformity. of the grasping forces
respectively. A Sequential Quadratic Programming method is used to solve a non-linear constrained optimization problem to obtain
the optimal finger locations and contact forces. Four different geometrical shapes, made of plastic and rubber, are used in the
experiment. Human subjects are asked to perform an n-finger, (n = 2,3,4), grasp on a randomly selected object. Finger locations are
recorded by video camera and contact forces by miniature load cells. A computer equipped with a data acquisition board and
LabVIEW software is us~ to read and display real time forces encountered by the subject's fingers. Results show that for objects
made of rubber, minimizing the muscle effort is the dominant mechanism for two, three, and four-finger grasps. For plastic objects,
on the other hand, minimizing the muscle effort is dominant for two-finger grasp only. As the number of contact points is increased,
more emphasis is placed on minimizing the finger force and the uniformity of the grasp. The experimental results further demon-
strate that the selection of the grasping mechanism is independent of the geometrical shape of the object.

A FREQUENCY-DOMAIN EQUALIZATION APPROACH FOR IMPULSE RESPONSE SHORTENING IN DISCRETE
MULTITONE SYSTEMS. Bo Wang and Tulay Adali. Department of Computer Science and Electrical Engineering, University
of Maryland, Baltimore County.

In Discrete Multitone (DMT) transceivers, a cyclic prefix is inserted between transmitted symbols such that the linear convo-
lution between transmitted symbols and the channel impulse response becomes a circular one corresponding to term-by-term
product in the frequency domain. The duration of the cyclic prefix should be longer than that of the channel impulse response in
order to avoid the intersymbol interference (lSI). To reduce the inefficiency due to the cyclic prefix, the use of a time domain
equalizer (TEQ) to shorten the effective channel impulse response has been by far the most popular equalization approach. We
derive a new learning algorithm for the TEQ by posing the problem in the frequency domain and show that the new algorithm
outperforms Amati's method by resulting in smaller residual intersymbol interference at a reduced computational cost.

THE EFFECT OF MODULATION FREQUENCY AND SOURCE-DETECTOR SEPARATION ON THE PHOTON PATH IN
ASCATTERlNG MEDIA. Bo Yang and KyungA. Kang. Department of Chemical and Biochemical Engineering, University of
Maryland, Baltimore County.

Near infrared-time resolved spectroscopy (NIR-TRS) can be used to detect deep vein thrombosis (DVT), a symptom of
having a thrombus in human leg vein. Since DVT can obstruct the blood circulation and sometimes causes serious physical
trauma, early detection is very important in immediate treatment. Compared to other diagnostic means, such as x-ray, which is
highly harmful to human tissue, NIR is relatively safe and less painful in detecting. In order to do so, it is important to fully
understand the photon path in a scattering medium like the human tissue. The specific aim of this project is to determine the
effect of modulation frequency and source-detector separation on the photon penetration depth in a scattering medium. Com-
puter simulation is carried out based on a mathematical model constructed to simulate human leg. With an absorber at different
depths, the model is scanned at a particular source-detector separation. Magnitude ratio (MR), which is the ratio of the intensity
of the output pulse to the that of the input pulse, gives an idea of the amount of photons that are absorbed by heterogeneity in the
system. By analyzing the MR values at different modulation frequency and source-detector, the photon path in a scattering
medium can be obtained. The results of this study show that the photon penetration depth decreases with increasing modulation
frequency or decreasing of source-detector separation. This information can be very helpful in three-dimensional detection of
DVT in human tissue.

Biochemistry

PURIFICATION AND ANALYSIS OF THE LARGE SUBUNIT(70kDa) DNA PACKAGING PROTEIN IN BACTERIOPH-
AGE T4. Richard Baumann and Lindsay W. Black. Department of Biochemistry and Molecular Biology, University of Mary-
land School of Medicine, Baltimore.

Several of the double-stranded DNA bacterial viruses have been developed into model systems for the study of basic biologi-
cal and macromolecular functions. In the bacteriophage T4, 200-400 progeny phage particles can be produced within the in-
fected bacterial cell in 27 minutes. In the earliest stages of infection empty prohead structures are formed, into which 170
kilobase pairs of phage DNA may be translocated at greater than 1000 base pairs per second. "Terminase" proteins gp16 and
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gpl7 bind to phage DNA and associate with proheads fonning a 'packasome' complex, able to translocate DNA into the viral
prohead with the consumption of ATP. To investigate the function of the large subunit gp17 (70kDa) in packaging, the gpl7
gene has been cloned, expressed in E. coli HMS174(OE3), and purified. This new purification procedure is a significant
improvement on previous methods, and yields pure and active gp 17 as detennined by in vitro packaging assays. In addition, an
in vitro ATPase assay has been developed to analyze the stimulatory effect of gp16, and the effects of other T4 proteins on the
rate of ATP hydrolysis by gpl7. These experiments have furthered oUI understanding of the conditions, substrates and protein-
protein interactions involved in the gpl7-related processes of the T4 packasome.

A NOVELC- TERMINAL GATING ELEMENT OF A RENAL K CHANNEL REVEALED BY ADISEASE-CAUSING MUTA-
TION. T.P. Flagg, M. Tate, and P.A.Welling. Department of Physiology, University of Maryland School of Medicine, Baltimore.

Mutations in the inward rectifying renal K channel, Kir I.la, have been linked with a familial salt wasting nephropathy called
Bartter's syndrome. One particular mutation (0332-391) reveals a previously unappreciated domain, the extreme Ccterminus, as
an obligate functional element. Indeed, as expressed in Xenopus oocytes, truncated channels (Kir 1.la 331X) are nonfunctional. In
the present study, the roles of this domain were systematically evaluated. When coexpressed with wild type subunits or covalently
conjugated within a tetrameric concatamer. Kirl.la 331X exerted a dominant negative effect, ruling out a global alteration in
channel structure or a role in subunit oligomerization. Quantitative subcellular expression patterns of wild type or Kir l.Ia 331 X
Green Fluorescent Protein fusion constructs revealed statistically indistinguishable plasmalemmallocalization, demonstrating that
the Ccterminus does not govern plasma membrane targeting or stability. In these regards, Kir l.la 33lX channels appear to be
expressed on the plasma membrane in a nonconductive or locked-closed conformation. Incremental reconstruction of the C-
terminus delimited amino-acids 332-351 as the critical residues for restoring channel activity. While functional, the minimal
channel, Kit l.la 351X, exhibited extended sojourns in an inactive gating mode. Collectively, these observations identify a
structural element in the channcl gating mechanism that is essential for maintaining channels in the open state.

GRIM>I ,A NOVEL CELL DEATH GENE INDUCED BY A COMBINATION OF BETA INTERFERON AND RETINOIC
ACID. Edward R. Hofmann and Dhan V. Kalvakolanu. Department of Microbiology and Immunology, University of Mary-
land School of Medicine, Baltimore.

Intcrferons (IFNs) and retinoic acid (RA) are potent biological response modifiers that inhibit transformed cell growth. In
tumor cells resistant to either IFN or RA, combination of both agents causes stronger growth inhibition. Using athymic nude
mouse models and in vitro assays we have shown earlier that IFN-hetaIRA combination causes death of human breast carcinoma
cells. To identify genes that participate in IFNIRA induced death pathways, we employed a genetic strategy called Suppression
of Mortality by Antisense-Rescue Technique (SMART). Rescue of genes was possible by positive growth selection of cells
treated with IFNIRA after transfection with antisense cDNA expression libraries. Using this system we have isolated several
candidate genes termed Genes associated with Retinoid-Interferon induced Mortality (GRIM). In this study, we have character-
ized one of these genes, GRIM-I. Expression of antisense GRIM-I protects cells from IFNIRA cell death. Sequence analysis
revealed that GRIM-l is a novel protein with an estimated molecular weight of 65 kDa. Northern analysis revealed that IFNIRA
combination is able to induce two GRlM-I transcripts of similar size. In order to map functional domains of the protein, we
employed eukaryotic expression vectors to express truncated clones of GRIM-I. Overexpression of a 56 kDa truncated clone in
cell lines increases the sensitivity to IFNIRA induced growth suppression while overexpression of a 43 kDa truncated clone is
able to suppress growth in the absence of IFNIRA. When fused to green florescent protein (GFP), the 56 kDa protein localizes
to the cytoplasm of cells. Our results identify a novel mediator of cell death regulated by IPNIRA.

DETECTION AND CHARACTERIZATION OF MUTATIONS IN UDP-GALACroSE 4-EPIMERASE DEFICIENT PA-
TIENTS IDENTIFIED BY NEWBORN SCREENING. Suzette M. Huguenin and Tina M. Cowan. Division of Human Genet-
ics, University of Maryland School-of Medicine, Baltimore.

Inherited deficiencies orUDP-galactose 4-epimerase (GALE) activity are associated with a spectrum of phenotypes, ranging
from mild to severe. It has been hypothesized that distinct point mutations account for the diverse phenotypes by altering
normal GALE function to varying degrees. The vast majority of GALE-deficient cases are asymptomatic, with a tenfold greater
occurrence in African Americans in the United States. This observation suggests a common mutation(s). with a modest effect on
GALE activity, is responsible for the high incidence of asymptomatic GALE deficiency among African Americans. The pur-
pose of this study was to identify mutations underlying GALE-deficiency in the newborn screening population and to determine
the overall frequency and distribution of alleles among the various ethnic populations. Two mutations, K257R and 0319E,
previously identified in an African American GALE-deficient patient, were screened by mismatch PeR in a study population
consisting of patients and controls. These alleles were commonly detected in the African American patients; neither controls nor
Caucasian patients were identified as carriers of these mutations. Direct nucleotide sequencing of two uncharacterized alleles
from African American patients revealed a missense mutation of D246N in one and a deletion of 16bp at the 5' end of intron 7
in the other. These mutations were screened in the study population and were not detected. A second deletion is suspected in an
uncharacterized allele from a Caucasian GALE~deficient heterozygote. This data suggests that a common allele accounts under-
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lie GALE deficiency inMrican Americans. The next step is to model identified mutations in an expression system to determine
the extent of the effect of the mutation on GALE function.

CYTOSKELETAL REARRANGEMENT PREVENTS STORE-OPERATED Ca2+ ENTRY. R.L. Patterson, D.H. van Rossum,
and D.L. Gill. Department of Biochemistry and Molecular Biology, University of Maryland School of Medicine, Baltimore.

Emptying of Ca2
+ stores triggers Ca2+ entry through unidentified channels in the plasma membrane. The coupling between

ER and activation of Ca" entry channels was examined in fura-2-loaded smooth muscle cell lines DDT
1
-MF2 and A7r5 using

cytoskeletal modifiers. We carefully evaluated the actions of both actin-depclymerizers agents and modifiers of actin assemblyl
distribution, on both receptor-mediated pool emptying as well store-operated entry. Treatment of DDT lMF-2 or A 7r5 cells with
1 mM cytochalisin D (CytD) or 3 mM latrunculinA (LatA) ,depolymerized almost all f- to g-actin, but caused no effect on either
receptor- (bradykinin or vasopressin) induced Ca2+release or store-operated Ca2+ entry induced by 500 oM thapsigargin (TG).
The potent actin polymerizing sponge toxin, jasplakinolide (JP, 3 mM), converted all g-actin to short f-actin filaments and
redistributed the cytoskeleton to form a tight actin ring on the cytosollc surface of the plasma membrane. This JP-induced actin
redistribution correlated will) almost complete inhibition of TG-induced store-operated Ca2+ entry, while having no effect on
agonist- or TG-induced Ca2

+ pool release. The ser/thr phosphatase inhibitor, calyculinA (CalyA, 100 nM), caused almost
identical redistribution of cytoskeletal actin, likely by promoting plasma membrane actin anchoring proteins. Importantly, the
Caly A-induced formation of a dense network of actin filaments at the cytosolic face of the plasma membrane correlated with
complete inhibition of store-operated Ca2+ entry while having no effect on receptor-activated Ca2+ pool release. We conclude that
while the chemical message from PM to ER release Ca2+ channels remains unchanged, prevention of ER-induced PM Ca2+ entry
channels by the formation of a tight cytoplasmic layer of actin provides good evidence for a physical coupling mechanism
mediating activation of store-operated Ca2+ entry. (Supported by NIH grant HL55426).

THE IMPACT OF GENETIC TESTING INTHE JEWISH COMMUNITY. Karyn Schmeidler, Sidra Shapiro, and Lisa Steinberg.
Division of Human Genetics, School of Medicine, University of Maryland, Baltimore.

A number of genetic disorders occur more frequently in certain ethnic populations. In the Ashkenazi Jewish population (those
of Eastern European descent) there are many genetic diseases that occur more frequently, including Tay-Sachs, Canavan, Gaucher,
and Niemann-Pick disease. Genetic mutations in genes which cause a predisposition for familial breast and colon cancer have
also been found to occur at a high frequency in the Ashkenazi Jewish population. Ashkenazi Jews make up about 95% of the
United States' six million Jews. Population based carrier screening programs for genetic diseases, such as Tay-Sachs, are aimed
at preventing disease and allowing forinfonned reproductive decisions. Genetic testing is now commercially available to iden-
tify individuals at increased risk for developing breast and colon cancer. Historically, stigmatization and discrimination against
carriers of genetic traits have arisen after participation in these programs. Insurers have used genetic information to discrimi-
nate. However, few studies have been published documenting these prejudices and discrimination. With these new genetic
discoveries, it is possible that the Jewish community will wonder if they have more "defects" than non-Jews. Some may worry
that the discovery of genetic diseases in the Jewish population will have a negative impact on the image of Jews among non-
Jews. This study is aimed at examining these perceptions within the Jewish community. Focus groups will be used to ascertain
whether Jews arc interested in genetic testing and if they fear stigmatization and discrimination on a personal level as well as for
the Jewish population as a whole. In order to determine if there is a difference in attitudes among people of different ages and
religious affiliation, groups will be arranged by age and one group of Orthodox participants will be studied.

Cancer Research

IDENTIFICATION AND CHARACTERIZATION OFGRIM-19,ANOVEL GENE INVOLVED IN INTERFERON-BETAAND
RETINOIC ACID INDUCED CELL DEATH. J. Eric Angell and Dhan V. Kalvakolanu. Molecular and Cell Biology Program,
Department of Microbiology and Immunology, Greenbaum Cancer Center, University of Maryland School of Medicine, Balti-
more.

Interferons (IFNs) are a group of multifunctional cytokines that stimulate antiviral, antitumor and immunoregulatcry activities
by activating gene expression through the JAK-STAT signal transduction pathway. Retinoic Acid (RA) is a Vitamin A derivative
that has strong influence on metabolism, cell growth and pattern formation. Although either IFN or RA alone can inhibit tumor cell
growth, they cause a synergistic growth suppression when used in combination. Our lab has shown that treating breast tumor cells
with the combination of lPN-beta and RA can induce cell death in-vitro and in-vivo. We utilized a genetic method called suppres-
sion of mortality by antisense rescue (SMART) to identify the genes involved in IFNIRA induced cell death. Several Genes
associated with Retinoid and Interferon induced Mortality (GRIM) have been isolated using this strategy. In this study we have
characterized GRlM-19, a novel death regulatory gene. GRIM-19 encodes a16kDa protein. It is expressed in a tissue specific
manner and is localized to the nucleus. The combination IFNIRA treatment induces expression ofGRIM-19 in several breast tumor
cell lines. Overexpression of GRIM-] 9 in breast tumor cells suppresses cell growth. Cells that overexpress moderate levels
GRIM-19 are highly sensitive to IFNIRA combination treatment. The data establish GRIM-19 as a novel death regulatory gene.
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STUDIES ON THE EFFECTS OF INlllBITORS OF ANDROGEN SYNTHESIS IN MODEL SYSTEM FOR PROSTATE
CANCER. Dmltry N. Grigoryev. Brian J. Long, VincentC.O. Njar, Ivo P. Nnane, Yang Liu, and Angela M.H. Brodie. Depart-
ment of Pharmacology and Experimental Therapeutics, University of Maryland, Baltimore.

Our laboratory has been developing new inhibitors of I7o.-hydroxylaseJCl1.26-lyase (P45Oc17), which is a key regulatory
enzyme of androgens synthesis. We designed and evaluated the .15-non-competitive inhibitors (.15NCIs):VN/63-1, VNI85-1,
VNI87-I, and .14-non-competitive inhibitors (.14NCIs) :VN/I07-1, VN/I08-1, and VNIl09·1. LNCaP cells were transfected
with the human P450c 17 gene and utilized to evaluate the inhibitory potency of the test compounds. VN/85-1 and VN/I08-1
had the lowest IC50 values of 1.3 nM and 3.0 nM respectively. These are much lower than that of the known P4S0 inhibitor
ketoconezole (80.7 nM). All of the ,15NCis and VN/I08-I blocked the growth stimulating effects of androgens on LNCaPcells.
In steroid free media the ,1SNCIs decreased the proliferation of LNCaP cells by 3S-40%, while all of the .14NCIs stimulated
LNCaPcells growth I.S-2 fold. Moreover, at 5M concentration, the,14NCIs displaced 77-82% of the synthetic androgen RI88I
(SnM) from the LNCaP androgen receptor. The antiandrogen flutamide and the .15NCIs displaced 53% and 32-SI % of RI88I,
respectively. These results suggested that the .15NCIs may be acting not only as P45Ocl7 inhibitors but also as antiandrogens.
Male SCID mice bearing LNCaP tumor xenografts were treated with the test compounds and VN/85-l was as effective as
finasteride at inhibiting tumor growth (2S% and 28% inhibition, respectively). The growth inhibitory effects ('fVN/87-I were
similar to that of castration (32% and 36% inhibition, respectively). These results suggest that VN/85-1 and VN/87-I may be
potential candidates for treatment of prostate cancer.

BREAST TUMOR LOCALIZATION USING NEAR INFRARED TIME RESOLVED SPECTROSCOPY; THEORETICAL
STUDY. Arshia L. Honar and Kyung A. Kang. Department of Chemical and Biochemical Engineering, University of Mary-
land, Baltimore County.

The objective of this study is to correlate the position of a heterogeneity (e.g. tumor) in a scattering media such as human
breast with the optical information obtained from Near Infrared (NIR) time resolved spectroscopy. The current methods of
breast cancer detection are mammography and ultrasound. Mammography utilizes X-ray for tumor localization, which is not a
safe wave. Ultrasound has limitation in penetration depth and also interpretation of the images is highly user dependent.
Therefore, researchers have been seeking for a safe non-invasive optical method based on photon behavior in human tissue for
early breast cancer detection. Near infrared (NIR) light can penetrate into human tissue without causing any harm to the patient.
NIR-TRS has already been successful in two-dimensional localization however, in order to localize the tumor in three dimen-
sions further studies has to be conducted. Recently frequency response analysis has been combined with NIR-TRS for more
efficient tumor localization. It allows us to obtain multi-frequency data from one single measurement. It has been proven that at
greater modulation frequencies photons penetrate less in the human tissue, which is useful in localizing the tumor in three
dimensions. An absorber (simulated tumor) is placed at various depths of the breast model. NIR- TRS spectra are obtained and
they are reduced using frequency response analysis. The relationship between the absorber depth and modulation frequency is
studied for three dimensional breast tumor localization.

MICROSATELLITE INSTABIUTY AND COLON CANCER. Hetal R. Sheth, O. Colin Stine, and Stephen J. Meltzer. Divi-
sion of Human Genetics, University of Maryland School of Medicine, Baltimore.

Microsatellite instability (MSI) occurs early and often in the development of human colorectal carcinomas. It affects the entire
genome, but how does it cause cancer? MSI may cause cancer by occurring within coding regions of genes causing frameshift
mutations. The complete set of open reading frames (ORFs) showing MSI in colon cancers is being identified. The identified
genes will constitute the colon cancer "instabilitome". Public databases were searched for mRNAs containing microsateUite
repeats of 8bp. Primers, labeled with a fluorescent dye, have been designed and optimized for micro satellites occurring in
translated regions. Amplified products from tumor and matching control tissue DNAs were compared for MSI using an ABI 377
automatic sequencer. The lanes were' scanned and scored using commercially available software. Peak sizes and morphology were
compared within a given normal and tumor pair to determine MSI in tumors. Microsatellites were found in approximately 1/3 of
the mRNAs in our searches. However, most of these repeats were homopolymeric tracts and occurred in the S' and 3' untranslated
regions. Presently, approximately tOO genes have been identified to have microsatellites in the ORF's. Up to 15 amplified
products containing microsatellites in the ORFs were multiplexed and simultaneously electrophoresed into a single lane. The
throughput may be expanded to 50 products in a single gel lane. 16 regions were tested and no instability was found in two samples.
0120 samples showed instability in a phosphotase gene. Although sites are infrequently mutated, automated gel analysis and
multiplex PeR are techniques that show great promise in mapping the colon cancer instabilitome.
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MULTI-SPECTRAL IMAGE ANALYSTS FOR SKIN TUMOR CLASSIFICATION. Jing Zhangl, Chein-I Chang', Stanley 1.
Miller", and Kyung A. Kang. Department of Chemical and Biochemical Engineering, 'Computer Science and Electrical Engineer-
ing Department, University of Maryland, Baltimore County; 'Dermatology Department, Johns Hopkins Hospital, Baltimore.

Conventional method of diagnosing skin cancer is by physician's visual examination followed by a biopsy. To promote
noninvasive, early, fast, and objective diagnosis, image processing based optical biopsy is investigated. Three most frequently
occurred skin tumors, basal cell carcinoma (BCC), squamous cell carcinoma (SCC), and malignant melanoma (MM) are studied
along with normal moles. Images are obtained using a charge coupled device (CCD) camera with 8 narrow band filters ranging
from 450 nm to 800 nm at 50 nm interval. To effectively extract the color features of these tumors, principal component analysis
(PCA) is used, since it can reorganize the multi-dimensional (in this case, 8 dimensional) data in the direction of maximum data
variance. Using this method, the BCC, and SCC can be differentiated from the MM and normal moles. Texture information is
also considered to further classify different tumor types based on the results ofPCA. Spatial gray-levelco-occurrence matrix
(SGCM) is used to obtain tumor texture roughness. MM and normal moles were differentiated by SGCM. BCC and sec are
further studied using Fisher's linear discriminant analysis (LDA). Distribution is described as Gaussian mixture model. From
the preliminary results, i$ is found that the PCA, SGCM and LDA with Gaussian mixture approaches can classify these three
skin cancer types non-invasively.

Chemical and Biochemical Engineering

CHARACTERIZATION OF A PROTEASE PRODUCED BY A CLUMP-LIKE MORPHOLOGY OF A SHIPWORM BAC-
TERIUM. Gisela M. Ferreira, Sanjeev K. Ahuja, Michael R. Sierks, and Antonio R. Moreira. Department of Chemical and
Biochemical Engineering, University of Maryland, Baltimore County.

A symbiotic marine bacterium-Teredinobacter tumirae-secretes significant levels of a protease. This bacterium can un-
dergo a morphological change from rod-like cells to bacterial clumps, which have higher titers of proteolytic activity. The
protease secreted by the rod-like cells has been isolated, characterized and reported in literature. We will present the purification
and characterization of the proteolytic activity secreted by the clump-like morphology, and compare it to the activity reported
from the rod-like cells. Protein characterization will include its specific activity (Units/mg protein), molecular weight, isoelec-
tric point, carbohydrate content, active site studies and activity in the presence of various protease inhibitors. The activity and
stability of the protease at different values of temperature, pH and osmotic pressure will also be presented.

TIlE CELLULAR ASPECTS OF A BONE TISSUE CONSTRUCT ENGINEERED TO PREVENT STAPHYLOCOCCUS
AUREUS ADHESION. Kesav Reddy and Julia Ross. Deparunent of Chemical and Biochemical Engineering, University of
Maryland, Baltimore County.

Regeneration of the bone is an important aim of tissue engineering. The goal of our project is to regenerate bone tissue
resistant to osteomyelitis and septic arthritis which are potential causes of failure of the tissue engineered construct. Staphylo-
coccus aureus (S. aureus) is a pathogenic organism implicated in most bone infections. The ability of S.aureus to adhere to
collagen, the major extracellular matrix of the bone, via specific ligand-receptor interactions was determined as a virulence
factor in the pathogenesis of bone infections. We plan to incorporate recombinant peptides, which prevent S. aureus adhesion to
collagen, into the biopolymer scaffold of the construct. The degrading scaffold delivers these peptides on a sustained basis as in
a drug delivery device. To understand all possible routes of infection of the scaffold, we are initially studying the adhesion of S.
aureus to osteoblasts (bone forming cells seeded onto construct) and endothelial cells (cells lining the blood vessels induced
into the construct) under dynamic conditions as prevalent in vivo. A parallel plate flow chamber is used to generate the dynamic
conditions of shear. Video microscopy coupled with digital imaging is used in real-time enumeration of the adhesion events. A
comprehensive review of literature and preliminary data on adhesion events are reported.

SIMULATION OF A MANUFACTURING SCALE VACCINE PROCESS USING COMMERCIALLY AVAILABLE SOFT-
WARE. Teri Shanklin*, Keith Roper", P.K. Yegneswaran", and Mark R. Marten**. Department of Chemical and Biochemical
Engineering, University of Maryland, Baltimore County, "Merck and Co., West Point, PA.

Two commercially available software packages (Aspen Batch Plus vI.2 and lntelligen SuperPro v3.0) are used to simulate an
industrial process to ferment and purify bacterial polysaccharide antigens. Pilot-scale process data is incorporated into unit
operation models. These models are than scaled-up to predict processing at the manufacturing scale. Comparisons between
actual manufacturing scale results and simulation predictions are made. This vaccine process is considered a model biotechnol-
ogy process and therefore study results are used to assess simulation software. Software is quantitatively evaluated by Kepner-
Tregoe Decision Analysis to determine its utility in successful process development and scale-up of a biotechnology process.
The software is found to provide a basic process description, perform material and energy balances, as well as equipment sizing
calculations. In cases where predictive unit operation models are present, these models are applied to specific processing issues
including evaporative solvent loss and centrifugation. A comparison is made between the features of Aspen Batch Plus and those
of Intelligen SuperPro. The feasibility of using simulation software to generate batch records, optimize scheduling/economics
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and explore equipment issues is investigated. Areas for software implementation are suggested including the development of

process descriptions and flow diagrams.

EXPERIMENTAL SIMULATION OF LARGE-SCALE BIOREACTOR ENVIRONMENTS USING CYCLIC FEEDING. Vivek
Shukla, Mark R. Marten, Department of Chemical and Biochemical Engineering, University of Maryland, Baltimore County.

Inadequate mixing in industrial-scale fermentors results in concentration gradients. Hence, cells experience continually
changing or 'transient' environments as they travel to different parts of bioreactor. To study the effect of transient environments
on culture performance, these conditions need to be simulated at laboratory-scale by creating the same conditions a particular
fluid element experiences inside the industrial-scale fennentor. The exposure to changing nutrient environments was simulated
by controlled feeding of substrate in a cyclic manner. By turning the nutrient feed pump on and off, we simulated the exposure
to 'substrate-rich' and 'substrate-poor' zones. Preliminary results suggest that cyclic feeding affects biomass, productivity,
rheology, and morphology of Aspergillus oryzae. The exposure frequency to 'transient environments' can be optimized to
increase productivity by controlling the morphology and in tum rheology.

Computer Sciences

AN XML BASED FRAMEWORK TO MANAGE AGENT MIGRATION. Dhiraj Bhandari and Anupam Joshi. Department
of Computer Science, University of Maryland, Baltimore County.

Mobile agents are an emerging technology attracting interest from the fields of distributed systems, information retrieval,
electronic commerce, and artificial intelligence. Somewhat similar to the real-life agent- A software agent is a program that
assists and acts on behalf of the end-user. A mobile agent has the additional ability to migrate across the network in order to
perfonn its task. Like any other computer program a mobile agent requires resources (such as CPU, memory, tools), and a
uniform execution environment. IBM's "Aglets" is a currently popular Java-based agent development system. It provides a
uniform execution environment and several other services to mobile agents (called Aglets). However, it has no functionality for
making sure that an Aglet is dispatched to a remote host that conforms to Aglet's requirements for resources. That is, a bulky
Aglet (containing the code and data for task execution) should be transferred over the network only if the remote host has the
required capability. This is especially important for mobile computing scenario (such PDAs) that uses expensive and fallible
networks and resource constrained devices. We have added this functionality to the Aglets system making it transparent to the
user of the system. Under this scheme, whenever an Aglet, say X, is asked to migrate itself, first a lightweightAglet, containing
the requirements for the Aglet X, is created and sent across the network to the remote host. This lightweight Aglet then inquires
and compares the destination host's capability and decides whether or not to dispatch the Aglet X. XML (extensible mark-Up
language) is used to encode the requirements and capabilities, and IBM's xmlaj parser to decode them. XML is proposed as a
standard for meta-data interchange over the web by World Wide Web Consortium(W3C).

A CONCATENATED FEC SCHEME FOR WDM SOLITON COMMUNICATIONS. Vi Cai, Ttilay Adali, and C. R. Menyuk.
Department of Computer Science and Electrical Engineering, University of Maryland. Baltimore County.

Forward-error-correcting (FEC) coding, that can improve the bit error rate (BER) independent ofthe transmission power, has
recently emerged as a promising technology for ultra-long distance high-speed optical transmission systems as well. It has been
demonstrated that FEC code can provide improved gain margins against noise and pulse distortion in optically amplified digital
transmission systems, and hence increase the system capacity. In this presentation, we propose a concatenated FEC scheme,
which effectively reduces bit errors induced by timing jitter in wavelength-division-multiplexing (WDM) soliton transmission
systems. In WDM soliton transmission systems, timing jitter may be caused by several sources including the Gordon-Haus
(GH) effect, soliton-soliton collisions (SSC), the acoustic effect, and the polarization mode dispersion (PMD). While the timing
jitter due to the GH effect is random in nature, timing jitter due to SSC, acoustic effect and the PMD leads to correlated errors.
We develop a block coding scheme, "the fragmentation code" (FC) which effectively uses the information on the nature of these
error sources to decrease correlated bit errors by using a special data pattern of its code word. We concatenate the FC to a Reed-
Solomon code which takes care of the high decoding fragmented error rate due to the poor distance of the FC and results in a
very effective and low-cost coding scheme. We show, by simulation that the proposed concatenated coding scheme can improve
the WDM system capacity in both the bit rate and the channel spacing, and offers considerable advantages in implementation
cost over the conventional concatenated Reed-Solomon/convolutional coding scheme that has been so far applied to optical

communications.

JOINT IMPULSE RESPONSE SHORTENING FOR DISCRETE MULTITIONE TRANSCEIVERS. Levent Demirekler and
Tuley Adali. Department of Computer Science and Electrical Engineering, University of Maryland, Baltimore County.

Discrete Multitone (DMT) is a powerful transmission technique which is chosen as a standard for Asymmetric Digital
Subscriber Loop (ADSL) system. ADSL provides very high bit rate communication over plain old telephone system by employ-
ing DMT as a line-coding scheme. In DMT transceivers, a cyclic prefix is added to each symbol to combat the effects of
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intersyrnhol interference (lSI) created by channel dispersion. Generally, channel impulse response (CIR) is longer than the
length of the cyclic prefix which causes lSI. A time domain equalizer is needed to shorten the length of the channel response.
Also, it is shown that the complexity of echo canceller increases drastically with the length of the echo channel. In this paper, we
describe a solution to jointly shorten both the transmission and echo channels. We extend the optimum shortening technique,
which finds an eigenvector, to joint impulse response shortening of the channels. We show that we can decrease the complexity
of finding an eigenvector by using a different optimization criterion. We compare the results and complexity of our algorithm
with the multichannel autoregressive joint shortening scheme.

A LINEAR CONSTRAINED DISTANCE-BASED DISCRIMINANT ANALYSIS FOR REMOTE SENSING IMAGE PRO-
CESSING. Qian Du and Chein-I Chang. Depart:mentofComputer Science and Electrical Engineering, University of Maryland,
Baltimore County.

Fisher's linear discriminant analysis (LDA) is widely used technique to solve classification problems. It employs the ratio of
the between-class scatter matrix to the within-class scatter matrix to derive a set of feature vectors by which a high dimensional
data space can be projected onto a low-dimensional feature space in the sense of maximizing class separability. A constrained
Linear Discriminant Analysis is derived from LDA by whitening the total scatter matrix' while constraining LDA-generated
feature vectors along desired directions so as to achieve specific applications. Interestingly, the proposed method turns out to be
a hybrid of Fisher's LDAand the Orthogonal Subspace Projection (OSP) recently developed for hyperspectral image classifica-
tion which takes advantage of strengths of both approaches. In order to demonstrate its performance, Hyperspecrral Digital
Imagery Collection Experiment (HYDICE) and Airborne VisiblelInfrared Imaging Spectrometer data are used for experiments.

DTEL: A DIGITAL TELESTRATOR FOR SPECTATOR CHESS. Anthony J. Falcone, Department of Computer Science and
Electrical Engineering, University of Maryland, Baltimore County.

The Digital Teiestration system (DTEL) is a novel combination of off-the-shelf hardware and custom software used to
augment commentary of spectator chess matches. I present the design and implementation of this unique system, and an evalu-
ation of its use as a visual aid for spectator events. DTEL is significant because it provides real-time telestration at a fraction of
the cost of commercially available systems. DTEL is a distributed client-server application for Windows 95' and Windows NT'
platforms. The server is Digital Snapshot (DSNAP), an application that runs transparently on a source computer. DSNAP
captures images from the source computer screen and notifies remote clients of changes. The client is Digital Telestration
Interface (OTI). DTI acquires DSNAP updates, renders them on the commentator's PC, and provides a telestration interlace.
The OTI composite image is sent to a color projector for presentation to an audience. The engineering challenge is to capture
image changes at the source PC, transport updates over one hundred feet to the commentator's PC, and route composite images
to the projector in near real-time without degrading the performance of the image generating application. OTl provides the
commentator with several telestration functions. He can freeze and resume image updates, use the mouse to generate free-form
drawings on the image, and erase his annotations with a single mouse click. He can specify pen widths and colors to tailor the
telestration to his needs and those of his audience. The UMBC Chess Club uses DTEL at spectator. The OTEL system is an
application-independent telestrator easily adapted to other domains. It is a particularly attractive solution where system cost is a
major consideration.

MAXIMUM PARTIAL LIKELIHOOD ESTIMATION OF MULTI-CLASS POSTERIOR PROBABILITIES. Hongmei Ni and
Tulay Adali. Department of Computer Science and Electrical Engineering, University of Maryland, Baltimore County.

Partial likelihood (PL) provides a unified statistical framework for developing and studying adaptive techniques for nonlin-
ear signal processing. We present the general formulation for learning posterior probabilities on the PL cost for multi-class
classifier design. We show that the fundamental information-theoretic relationship for learning on the PL cost, the equivalence
of likelihood maximization and relative entropy minimization. is satisfied for an important class of probability models, the
exponential family. We show that many neural classifiers belong to the exponential family class, for example, the binary multi-
layer perceptron classifier, the finite normal mixture model. and the perceptron model with softmax normalization. Thus we
provide the prospect of using the PL cost in a much wider range of applications with different models. Moreover, we propose a
reduced complexity multi-class classifier structure based on binary coding of the output classes and demonstrate its efficiency
by simulation results.

Endocrinology

SEX JUST AIN'TWHATIT USED TO BE: EFFECTS OF ENDOCRINE DISRUPTING COMPOUNDS ON AQUATIC ORGAN-
ISMS. Lisa Melewski and Andrew S. Kane. Department of Pathology, University of Maryland School of Medicine, Baltimore.

Endocrine Disrupting Chemicals (EDes) are known to have adverse effects on reproduction and sexual differentiation in
both humans and wildlife. Our research focus will be on the effects of EDCs on fish. EDCs include such chemicals as orga-
nochlorine pesticides, polychlorinated biphenyls, dioxins and phthalates. Fish and other aquatic organisms are exposed to
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EDCs in the water (uptake by gills/skin) or by ingesting contaminated food. It is believed that exposure effects result when
exposure occurs during critical developmental periods. To date, little is known about the mechanisms of these compounds.
However it is thought that many EDCs mimic estrogen or interrupt the synthesis, transport, binding or degradation of different
endogenous hormones. Several endpoints, such as the presence of vitellogenin in male fish, arc indicative of exposure to EDCs.
Additional endpoints seen in aquatic organisms include the presence of imposex, intersex, ovo-testes or the masculinization of
females. A brief synopsis of current literature will be presented focusing primarily on the effects of EDCs on fish.

NATURAL FLUCTUATIONS OF ESTROGEN AND PROOESTRONEACROSS THE MENSTRUAL CYCLE AND THEIR
RELATIONSHIP TO PSYCHOPHYSICAL MEASURES OF PAIN. Naila S. Farooq and Joel D. Greenspan. Department of
Oral and Craniofacial Biological Sciences, University of Maryland Dental School, Baltimore.

Several studies have investigated gender differences in pain perception under controlled laboratory conditions. Females
appear to be more sensitive to certain pain stimuli than men. One physiological factor that may modulate pain sensitivity is the
natural rise and fall of gonadal hormones. In healthy fertile women these hormones follow a predictable monthly course. Both
human and animal studies suggest that pain sensitivity varies with fluctuations in these hormones during the menstrual cycle.
Studies disagree as to which phase of the ovulatory cycle, women arc the least or most sensitive to pain. Two studies have
reported females to be more sensitive to thermal stimulation near ovulation, when estradiol levels are beginning to peak. Stimuli
that mimic musculoskeletal pain; such as cold pressor and ischemic pressure pain, show equivocal results at the hands of
different investigators. One recent study reports that normally menstruating women have the greatest number of tender points
(i.e., locations on the body that are abnormally tender under relatively mild pressure) during the follicular phase, when estradiol
levels are rising. One flaw in most of these studies is the absence of objective assessment of the menstrual cycle phase in which
the subjects are tested. Another problem is that there is no confirmation of the occurrence of ovulation during the cycle, which
coincides with a large estrogen surge. A review of the current literature suggests a correlation of altered pain sensitivity to
changes in estrogen and progesterone, but other factors may playa role in this phenomenon. Further systematic study will be
necessary to understand these complex relationships.

DEVELOPMENTAL EXPRESSION OF CALBINDIN IN THE SEXUALLY DIMORPHIC NUCLEUS OF THE PREOPTIC
AREA OF THE RAT BRAIN. Micah J. Sickel and Margaret M. McCarthy. Department of Physiology, University of Maryland
School of Medicine, Baltimore.

The sexually dimorphic nucleus of the preoptic area (SDN) is 2-8 times larger in volume in the male rat brain. Gonadal
testosterone, via its aromatization in the brain to estrogen, is responsible for cell survival within the SDN. The mechanism for
cell survival begins with estrogen exposure during a sensitive period from embryonic day 18 until postnatal day 6 (PN6), with
estrogen acting through its cognate steroid receptor. Between PN5 and PNl2 there is a period of sexually dimorphic apoptosis
within the SDN that is higher in the female and results in a smaller female SDN volume. Thus the SDN is an ideal model system
for examining estrogen's role in protection against cell death. We have recently discovered that the SDN can be characterized by
its expression of calbindin, a calcium-binding protein. Because calcium influx is a known regulator of apoptosis. the expression
of calbindin specifically within the confines of the SDN may elucidate a mechanism wherein estrogen promotes cell survival
within this nucleus. We have therefore characterized the development of calbindin expression within the SDN. The volume of
the SDN as defined by its calbindin expression is 2 to 3 times larger in males beginning on PN4 and extending until PN25126, the
last day of our examination. Also, males castrated on the day of birth, and thereby deprived of testosterone and hence estrogen,
develop a smaller calbindin-defined SDN. Emerging evidence suggests estrogen has neuroprctectivc effects in the aging brain
and may prevent or delay onset of Alzheimer's Disease. Understanding estrogen's role in preventing naturally occuring cell
death during development, as in the SDN, will help elucidate these processes.

Epidemiology

STD INTERVENTION AMONG YOUNG PRISONERS. AkintoyeAdelakun, Barbara Hooks, Glenn Olthoff, and Gillian van
Blerk. Department of Epidemiology, University of Maryland School of Medicine, Baltimore. and Prince George's County
Health Department, Penn-Silver STD Clinic.

Introduction: There are over 6 million adults in prison or under correctional custody representing 2.6% of U.S. adult popula-
tion. Between 1983 and 1993, the incarceration rates increased from 179 to 373 per 100,000 U.S. residents. Because of higher
risk factors, prisons and jails are assuming greater importance in HIV epidemic both for detection and for access to treatment.
The HIV Prevention Case Management (PCM) is an intensive individualized psychosocial and prevention counseling program
to assist persons to either remain seronegative or to reduce the risk for HIV transmission to others. We were interested in
identifying better target factors for PCM at oUTdetention center. METHODS: Data on voluntary PCM participants from 1995-
1997 are analyzed to determine mean number of risk factors among PCM participants. Results: Afro-Americans (77.8%) repre-
sent the majority of the participants. MOSl of the participants are single (73.3%), and are between the ages of 20 and 40 (73.3%).
The mean number of risk factors for all participants is 3,487. The most common risk factoris "sex while using drugs." (80.8%),
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while the second most common is "having an STD diagnosis in the past," (49.5%). There is a significance difference in the
mean number of risk factors between the sexes; however, there is no significance difference in mean risk factors between the
races, or by marital status. The mean number of risk factors between those who are HIV + (5.063) and those who are mv negative
(3.418) is significant Conclusion: The PCM data provides an opportunity to target population at increased risk for HIV infection.

DEVELOPING A SURVEY INSTRUMENT FOR THE USE OF PHARMACOECONOMIC DATA FOR FORMULARY DE-
CISION IN UNIVERSITY TEACHING HOSPITALS. Kulsomboon V., Palumbo E, and Mullins, CD. Department of Phar-
macy Administration, University of Maryland School of Pharmacy, Baltimore.

A survey instrument was developed to explore the criteria to request Pharmacoeconomics (PE) data, identify the factors associ-
ating with PE use, and assess Pharmacy Director opinions on quality of available PE data. To assist with instrument development,
a focus group of Pharmacy Directors was employed. This focus group was useful for developing survey questions regarding
hospital categories by pharmacy budget, sources of PE data, and types of drugs for PE analysis. The results from the focus group
indicated that the major criterion to request PE data was the anticipated annual pharmacy budget of a new medication. The amount
of the budget that would trigger the collection ofPE data is about $ 50,000. All of the participants could provide examples of their
in-house PE assessments, but most of them did not use PE data from pharmaceutical companies. A pilot study was conducted in a
stratified random sample of 20 hospitals across the country. Six hospitals (30%) completed the survey. The majority of survey
recipients (80%) reported using PE. The amount of the anticipated annual pharmacy budget to trigger PE was between $ 25,000-
50,000. Of all PE data they used, only 5-20% came from drug companies. The majority of Pharmacy Directors had some level of
skepticism of PE data derived from PE modeling, yet they considered the data as useful information. They also felt that the use of
PE data might expand to incorporate Food and Drug Administration (FDA) approval of such data. A nation wide survey of univer-
sity teaching hospitals (n= 406) will be conducted, using this basic survey instrument.

OUTDOOR TEMPERATURE AND SUDDEN INFANT DEATH SYNDROME IN MARYLAND. Maura K. Whiteman and
Patricia Langenberg. Department of Epidemiology, University of Maryland School of Medicine, Baltimore.

Sudden Infant Death Syndrome (SIDS), which denotes the unexpected and unexplained death of an infant. is the leading
cause of postneonatal mortality in the United States. While several factors including maternal smoking and low birth weight are
consistently associated with SIDS, they are not necessarily causal nor are they unique to SIDS. One characteristic that distin-
guishes SIDS from other causes of infant mortality is its seasonal distribution, which typically peaks in the winter months.
Outdoor temperature levels may be associated with the observed seasonality of SIDS. The main objective of this population
based case-control study was to estimate the effect of outdoor temperature on the risk of SIDS using the Maryland linked birth
and death certificate database. Cases (n=llO) were infants born in Maryland during 1995-1996 who later died of SIDS. Con-
trols (n=220) were randomly selected from infants who did not die of SIDS or other causes. and were matched tc cases by
county of birth and age. Daily maximum and minimum temperatures recorded in the area were obtained. Conditional logistic
regression was used to estimate the risk of SillS on days of colder temperatures compared with days of warmer temperatures.
Controlling for infant sex, birth weight, and mother's marital status, the risk of SIDS on days with minimum temperatures <
32°P and 33-5SOf was over 2.7- and 2.3-times higher, respectively, than the risk of SillS on days when the minimum tempera-
ture was >58 oF. Similar but slightly weaker associations were found using maximum daily temperatures. The data suggests that
the risk of SIDS is higher on days of lower temperatures, although future studies will be needed to establish the mechanism
through which this occurs with the possibility that recommendations may be made to prevent future SillS deaths.

Health Sciences

MEASURING NURSING AND MEDICAL TECHNICAL PROCEDURAL SKILLS USING VIRTUAL REALITY SIMULA-
TORS. Jerry W, Greenberg and Patricia A. Abbott. Department of Education, Administration, Health Policy, and Informatics,
University of Maryland School of Nursing, Baltimore.

Decades of research have been dedicated to measuring airline pilot competence through the use of flight simulators. Can a
similar paradigm be created to measure nurse and physician competence? A literature review was conducted ofPederal Aviation
Administration, National Aeronautics and Space Administration, Nursing and Medical literature. Current research in nursing
and medicine were identified. Key themes are identified from each discipline and compared. Using the information from this
review, recommendations will be made for establishing metrics for virtual reality simulators measuring competence in the
performance of technical nursing and medical procedures.

EXPERIENCES OF AFRICAN AMERICAN FAMILIES AT AN AIDS BEREAVEMENT CAMP: A DESCRIPTIVE STUDY.
Susan J. McFeaters. University of Maryland School of Social Work, Baltimore.

This study describes an innovative therapeutic bereavement camp for low-income, urban, African American families who
have suffered from AIDS-related loss as well as the experiences of the families attending the bereavement camp. The objectives
of the study are to understand the complex ways in which these families are affected by AIDS-related loss and to further
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understand how families respond to the interventions designed to address bereavement. Since little is known about the effects
of AIDS-related loss on African American families, a qualitative. ethnographic study has been selected as the most appropriate
methodology. Ethnographies are often used for exploratory studies where well established quantitative methods are not avail-
able. In the field of mY/AIDS, ethnographic studies have allowed for the collection of data in targeted groups where little
research has been done. The analysis suggests that isolation. ambivalence, fear. of the future, and anticipatory mourning are
important issues in these families. In addition, significant restructuring of family systems occurs when a loved one. such as a
parent has died and children are left to be raised by senior caretakers, extended family members or fictive kin. Further, each age
group within the family system has unique problems that must be specifically addressed when coping with an AIDS related-loss.
HIV /AIDS continues to affect African Americans at a disproportionate rate. The results of this study provide professionals with
a better understanding of AIDS related-loss in families. This understanding will ultimately lead to more effective bereavement
interventions in this underserved population.

IMPACT OF COMMUNITY ACQUIRED PNEUMONIA GUIDELINES ON THE LENGTH OF STAY. Merchant S.V.,Mullins
CD., and Cooke, C.E. Department of Pharmacy Administration, University of Maryland School of Pharmacy, Baltimore.

The objectives of the study were to test the research hypothesis whether implementation of treatment guidelines will de-
crease the length of stay for patients diagnosed with community acquired pneumonia (CAP). Guidelines were developed by, and
distributed by three major HMOs in the Greater BaltimorelWashington D.C. area. Health and demographic information were
abstracted from medical chart review and merged with billing data from these insurance plans for randomly selected patients.
The impact of the CAP guidelines on the length of stay (LOS) of patients in the three plans, before the guidelines were imple-
mented (pre-intervention) and after the implementation (post-intervention), will be evaluated. Results are available for two of
the three health plans. For plan I, the LOS per admission declined from 5.98 days (n=280) in the pre-intervention period to 5.41
days (n=4oo) in the post-intervention period. The p-value was found to be 0.42 (NS). For plan II, the LOS decreased from 7.25
days (n=355) to 6.56 days (n=39O). The p-value for this health plan was 0.20 (NS). The number of re-admissions per patient
decreased in the post intervention period for both plans I and II. This study is unique in that the guidelines for CAP were
developed collaboratively by three different MCOs. Results from two of the three plans suggest that the implementation of
guidelines reduced the LOS. A similar trend in the LOS will validate this finding. The cost impact of the implementation of the
CAP guidelines is also being evaluated as part of a larger ongoing study

EVALUATING THE EFFECTIVENESS OF AUTOMATIC VEIDCLE LOCATION TECHNOLOGIES. Peggy Morrow. De-
partment of Policy Sciences,University of Maryland, Baltimore County.

Although Transit Agencies have relied on Automatic Vehicle Location (AVL) Technologies for the past 30 years, methods of
evaluating the costs and benefits of the systems have not evolved. The literature review discusses the existing studies, identify-
ing their contributions, methodologies, strengths, and weaknesses. By analyzing the existing studies. contributions that addi-
tional research can make can be identified. Finally methods of evaluating costs and benefits can be identified and research can
be conducted that validates the effectiveness of AVL technologies.

A PHYSICAL ACfIVITY INTERVENTION TO IMPROVE CARDIOVASCULAR FITNESS. Mary Nelson and Karen Den-
nis. Department of Adult Health, University of Maryland School of Nursing, Baltimore.

Despite the connection between physical activity and cardiovascular fitness, most primary care providers do not recommend
physical activity to patients as part of their daily practice. The purpose of this study is to evaluate a stage matched physical
activity intervention to increase the physical activity levels of a group of healthy primary care patients, in a military setting, by
enhancing physical activity self-efficacy, decisional balance and motivation. Increases in physical activity will be determined by
assessing changes in VOl max, blood pressure (BP), resting heart rate (RHR) and daily total energy expenditure (TEE). Positive
changes in these physiological outcomes indicate improved cardiovascular fitness. One hundred, adult, military beneficiaries
will participate in this study. The subjects will be males who are £ 45 and females who are £ 55. Participants will be randomized
to one of two groups. The intervention group will receive a behaviorally based, stage of change physical activity intervention
(Physical Activity Modification Program - PAMP) and the comparison group will receive an exercise prescription. The inter-
vention will last.for four months. Data will be collected at four intervals. The intervention consists of motivational material
delivered via telephone and/or mail and a self-instruction booklet with handouts. Multivariate analysis of covariance with
repeated measures. and chi-square, will be used to analyze data There is a tremendous opportunity for health care providers to
assist patients in preventing the overwhelming damage that inactivity takes on cardiovascular fitness. Improved cardiovascular
fitness has the potential to reduce or even eliminate the need for costly measures such as surgery or medication, two common
palliative treatments for damage to the cardiovascular system attributable in part to a lack of regular physical activity.
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THE INFLUENCE OF STATE LEVEL FACTORS ON STATES' MEDICAID TOTAL LONG TERM CARE AND COMMU-
NITY BASED CARE EXPENDITURES, 1990-1997. Sarah M. Ramsland and Nancy A. Miller. Department of Policy Sci-
ences, University of Maryland, Baltimore County.

This study examined the relations between state level sociodemographic, supply, economic, program design, and political
factors and states' Medicaid total long term care and community based care expenditures between 1990 and 1997. These
relations are modeled and tested by multiple regression analysis using a fixed effects panel model structure for the period 1990
through 1997. Overall, states significantly increased their provision of community based care between 1990 and 1997. While
state level factors in each category (sociodemographic, supply, economic, program design, and political) predicted both states'
Medicaid total long term care and community based care expenditures, the greatest number of significant predictors of total long
term care were from the supply category. In contrast, the greatest number of significant predictors of community based care
expenditures were program design factors. The design of states' Medicaid programs and states' regulation of supply factors
plays a larger role than federal Medicaid program contributions in determining the amount of Medicaid dollars allocated for
total long term care and com~unity based care.

Immunology

OBSERVATIONS ON THE QUANTITATIVE EXPRESSION OF LATENT AND LYTIC ANTIGENS OF HHV8 AFTER
INDUCTION OF AN llliV8 INFECTED BCBL-l CELL LINE. Daniel C. Edelman and Niel Constantine. Department of
Pathology, University of Maryland School of Medicine, Baltimore.

Introduction: Human herpes virus type 8 (HHV8), is the most recent human herpes virus associated with infection and
probable disease in humans. It has been linked to Kaposi's sarcoma (KS), multicentric Castleman's disease and primary pleural
effusions (PEL). In our attempt to identify antigens of diagnostic significance, we have utilized the cell line BCBL-I, an
established B-cell culture derived from a PEL, which is latently infected with HHV8. Methods: BCBL-l cells were induced
with either sodium butyrate at varying concentrations or TPA (25nglml) for up to 91 hours. Cells were harvested at particular
time intervals and analyzed by IFA and Western blot techniques using human anti-sera from a KS patient, a rejected blood donor,
and normal human plasma. By manual counting, the IFA enabled a determination of the number of lytic cells at each time point.
Western blotting allowed observation of alterations in the antigenic pattern from uninduced cells through the various time points
of induction. Results: Upon induction, cell death became significant between 5 and 24 hours with an inverse linear relationship
found between the number of viable cells and the length of butyrate induction. By the lytic IFA, optimal induction (7.4 %) was
reached at 55 hours using 6 mM butyrate. 6 mM butyrate was significantly more beneficial than 1 mM and 3 mM with 12 mM
only slightly less inductive. The fluorescent pattern of latent antigen staining was dramatically diminished by 24 hr, and by 48
hr was almost non-existent. Induction by TPA was 25 % of that of butyrate at 72 hr. Via Western blot, we were able to identify
over one dozen protein bands unique to induced and uninduced cells as compared to an uninfected B-cell cell line and normal
human plasma. Specifically, in induced cells there was a40 kD band as well as a series of bands between 70- 93 kD. Uninduced
cells did not exhibit any consensus banding between the two positive anti-sera used. A 32 kD band was common to both cellular
conditions. There were various bands detected with the one KS serum, but not with the rejected blood donor. It remains to be
seen if other HHV8 positive sera share these unique markers. Conclusions: Through the methodology used, we were able to
determine the best conditions for induction of the BCBL-l cell line for use in preparation of a reagent for a lytic IFA. Western
blotting has allowed us to gain insight as to potential antigens for use in future diagnostic assays to detect HHV8 by methods
such as ELISA and Western blot.

AN INFORMATION MODEL TO ANALYZE AMINO ACID SEQUENCES. Bo Fan. Department of Pathology, University
of Maryland School of Medicine, Baltimore.

Information derived from nucleotide and amino acid sequences is both fundamental and essential to the understanding of
the molecular mechanisms behind the scene, and hence the clinical application. On the other hand, the genetic data accumu-
lated today is enormous. It is obvious that developing tools to analyze nucleotide and amino acid sequences is necessary.
Here, a relational database model and its associated. Structured Query Language (SQL) are used to manipulate the HLA
class I amino acid sequences. By building SQL queries, sufficient information is automatically derived from the stored
sequences. Compared to the traditional model with which the sequences are stored as strings of characters and manipulated
with string functions, this relational database model provides a much more efficient, accurate, and robust method for the
analysis of the amino acid sequence information of a highly polymorphic genetic system like Hl.A class I molecules.
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H-2M RESCUES PRESENTATION OF EXOGENOUS ANTIGENS, BUT DOES NOT AFFECTENDOGENQUS ANTIGEN
PRESENTATION. Ling Qi and Suzanne Ostrand-Rosenberg. Department of Biological Sciences, University of Maryland.
Baltimore County.

We have developed a tumor vaccine consisting of tumor cells expressing MHC class II molecules, and have coexpressed in
the vaccine erHEL as a model endogenous antigen. The vaccine directly presents endogenous tumor antigens to CD4+ T helper
(Th) cells provided that invariant (Ii) chain andlor CIITA are not coexpressed. In the present studies, the vaccines were further
transfecred with H-2M to assess the role of H-2M expression in both endogenous and exogenous antigen presentation and
vaccine efficacy. In in vitro assays, presentation of eTHEL is equally efficient by class II+/H-2M- or class II+/H-2M+ tumor
cells. Furthermore, immunization with class II+IH-2M+ tumor cells protects mice against tumor challenge in vivo, suggesting
that the vaccines are presenting endogenous tumor antigens. In contrast, class II+IH-2M+, but not class I1+/H-2M- tumor cells
present exogenous antigens in in vitro antigen presentation assays. In this studies, we demonstrate that both class II+/H-2M+
and class Il-t-1H-2M- tumor cells are efficient vaccines for tumor therapy and that H-2M expression does not affect presentation
of MHC class Il-restricted endogenous antigen presentation.

PERFORMANCE OF A PROTEIN C IMMUNOSENSOR IN THE PRESENCE OF HOMOLOGOUS PROTEINS. James 0,
Spiker and Kyung A. Kang". Department of Biological Sciences and 'Department of Chemical and Biochemical Engineering,
University of Maryland, Baltimore County.

Deficiency of Protein C (PC), a key anticoagulant, can lead to massive thrombotic complications. There is a diagnostic need
to have a real-time assay to identify this disorder as early as possible. An immune-optical biosensor for the detection of PC
concentrations is currently in development. The system uses a tapered quartz fiber (25cm x Imm) encased in a capillary tube
(-200 ml capacity). Monoclonal antibody against PC is immobilized on the fiber surface. Following sample incubation, PC
binds specifically to the attached antibody. Then, a fluorophore tagged antibody against PC probes the system, also binding to
PC. A laser diode emits excitation light through the fiber, thereby exciting the fluorophore. The intensity of fluorescence is
correlated with the PC concentration (-15 min per assay). The biosensor has successfully detected PC concentrations down to
0.1 mg/mt in pure buffer systems (0.2 - 2.5 mg/ml is the typical range of a deficient patient). As a next step to emulate human
plasma, homologous proteins to PC have been included in sample preparations to observe any potential effects of cross reactiv-
ity. This study presents the inclusion of (1) Factor IX, (2) Factor X, and (3) Prothrombin in PC samples (up to physiological
concentration). It was found that the biosensor could successfully discriminate among the molecules, despite structural similar-
ity. Further modeling of physiological conditions, which contains many homologous molecules, may lead to the development
of a method to quickly detect PC deficiency in a clinical environment.

CHARACTERIZATION OF A NOVEL SEVEN-TRANSMEMBRANE-DOMAIN PROTEIN DIFFERENTIALLY EX-
PRESSED IN B-LYMPHOCYTE DEVELOPMENT. Wanping Xu and Jeffrey E. Berman. Molecular and Cellular Biology
Program, Department of Microbiology and Immunology, University of Maryland School of Medicine, Baltimore. Department
of Molecular Biology and Biophysics, Medical Biotechnology Center, University of Maryland Biotechnology Institute.

Seven-transmembrane-domain receptors (STRs) comprise the single largest family of cell surface receptors which transmit
signals into cells by coupling with heterotrimeric Gcproteins, and play versatile functions in the body. Some STRs were demon-
strated to be involved in the production and/or migration of B-Iymphocytes, the cells of the immune system that mediate
humoral immune responses. A novel STR gene, PB99, was isolated and was found to be transcribed only in cell lines represent-
ing the pre-B stage of Bclymphocyte development. which can be divided into four consecutive stages: pro-B, pre-B. mature B,
and plasma cells. Full-length mouse and human PB99 cDNAs were identified and sequenced. Both mouse and human cDNAs
encode STRs consisting of a relatively long Ncterminal extracellular domain with a leader peptide, followed by a region contain-
ing seven transmembrane segments, and ending with a short serine/threonine rich C-terminal cytoplasmic domain. Comparison
of the deduced amino acid sequences showed that human PB99 is 78% homologous to mouse PB99. The high conservation
during evolution suggests that PB99 performs some critical function in the body. Comparison of PB99 to other STRs indicates
that it represents a novel subgroup within the class 2 STRs, which bind peptide ligands. PB99 is a cell surface molecule with the
N-terminus on the ex.tracellular side, as shown by flow cytometric analysis ofHEK293 cells transfected with HA epitope-tagged
human PB99. The upregulation of PB99 expression in pre-B cells, first observed in transformed mouse pre-B cell lines, was
confirmed in normal cells by quantitative RT-PCR, performed with purified cell populations representing different stages of B-
lymphocyte development. The specific increase in PB99 expression in pre-B cells suggests that this novel STR plays a signaling
role during Bccelllymphopoiesis.
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EFFECT OF MORPHOLOOY ON :METABOUCACTIVITIES OF TIIE SHIPWORM BACIERillM. Sanjeev K.Ah~a, Gisela M.
Ferreira, and Antonio R.Moreira Department of Chemical and Biochemical Engineering, University of Maryland, Baltimore County.

A bacterium ofthe marine origin, Ieredinobacter Turnirae, which produces two extracellular enzymes, namely protease and
endoglucanase, has been observed to exhibit two distinct morphologies, i.e., the "rods" and the "aggregates". The "aggregates"
produce more biomass and yield higher protease titer. Using bioprocess engineering of the growing cultures of the two mor-
phologies, we have shown striking metabolic differences between the two forms of the bacterium. Plackett-Burman multifacto-
rial experimental designs were used to screen for the critical factors for the growth and the enzyme production for both mor-
phologies. The information required about the cell metabolism was obtained by analysis of various fermentation parameters.
The data obtained led to the rationale for the different performance of the two morphologies in the fermentation process.

IN VITRO MUTAGENESIS STUDY OF ESCHERICHIA COLI TOPOISOMERASE IIIAND DNA INTERACTIONS. Zhiyu
Li and Russell DiGate. Department ofPhannaceutical Sciences, University of Maryland School of Pharmacy, Baltimore.

Topo III is a novel antibiotic target. It consists of four domains forming a torus with a -hole of approximately 25 A in the
center. In order to identify the double stranded DNA binding domain of Escherichia coli topoisomerase III (Topo UI) and trap
the Tope III/DNA complex, a pair of cysteine residues were introduced into Topo UI at 1299 and A494 at two adjacent domains
near the hole. In the absence of reducing reagent, the C299 and C494 form a disulfide bond. The disulfide bond seals the hole
present in Topo III, and inactivates Topo III. In the presence ofDTT, the disulfide bond is reduced and the activity of Topo UI is
recovered. DNA filter binding and gel shift assays were applied to detect Topo IIIIDNA complex. By regulating the oxidation
and reduction of this disulfide bond, a double stranded DNA has been trapped in the center hole of Topo III. Furthermore, a
single stranded DNA binding assay has been performed by using Topo IWdouble stranded DNA complexes. A slowly migrating
band that corresponds to the Topo III/double stranded /single stranded DNA complex was observed. This indicates that DNA can
be present in the hole of Topo III and is consistent with the proposed catalytic mechanism of DNA type IA topolsomereses.

MUTATION OF 0RF23 HAS DIFFERENTIAL EFFECTS ON THE SECRETION OF PUTATIVE TRANSLOCATION AND
EFFECTOR MOLECULES OF ENTEROPATHOGENIC E. COLI. Colin B. O'Connell and MichaelA. Donnenberg. Depart-
ment of Microbiology and Immunology, University of Maryland School of Medicine, Baltimore.

Enteropathogenic E. coli (EPEC), an important cause of infantile diarrhea, relies upon a Type III secretory apparatus encoded
in the Locus of Bmerocyte Effacement (LEE) to deliver a number of gene products directly into cytoplasm of host cells. While
the complete structure of this secretory device is not yet known, recent work from a variety of laboratories has elucidated roles
for several of the LEE gene products. It appears that Type III secretion genes fall into three major functional categories, genes
responsible for export out of the bacterial cell, genes involved in the translocation into the host cell cytoplasm and effector
proteins that are delivered into the host cell via the Type III secretory apparatus. Recent work in our laboratory has identified a
gene whose protein product is required for the proper function of the translocation apparatus encoded by the LEE. This gene,
0rj23, encodes for a protein that has a molecular mass of approximately 39 kilodaltons (kDa). Using allelic exchange, a non-
polar mutant, UMD878, was constructed. The ability of this mutant strain to secrete a variety of the LEE encoded genes is
altered significantly. We examined supernatants from the mutant strain, the wildtype strain (E2348/69) and other appropriate
control strains for secreted proteins. We found that UMD878 secretes reduced levels of EspB and EspD, which are implicated in
translocation, undetectable levels of EspA, which is required for the formation of a pilus-like structure implicated as the conduit
by which effector molecules are passed into the infected host cells, and by markedly elevated amounts of EspF and Tir, which
appear to function as intracellular effectors. These data have led us to hypothesize a potential role for the ORF23 gene product
as a structural component required for the formation of the EspA filament and therefore a required component of the transloca-
tion apparatus. Currently, an antiserum is being generated against the ORF23 gene product to be used in a variety of experiments
to further characterize the function of this gene product and to test this hypothesis.

GENETIC DIVERSITY OF HALOPHILIC BDELLOVIBRIOS AS SHOWN BY RIBOTYPING. A.R. Snyder, r.A. Johnson',
and H.N. williamst-'. 'Marine-Estuerine-Bnvironrnental Science Program, University of Maryland; ZVeteransAffairs Medical Cen-
ter, Baltimore; 'Department of Oral and Craniofacial Biological Sciences, University of Maryland Dental School, Baltimore.

The genus Bdellovibrio consists of unique predatory, gram-negative, comma-shaped bacteria responsible for the lysis of
susceptible bacterial prey cells. These organisms are found throughout nature, inhabiting soil, sewage, and both fresh and
saltwater environments. Yet, the genetic diversity within the genus has not been adequately characterized. To begin the process
of assessing diversity within the genus, eight environmental Bdellovibrio isolates were purified from the waters surrounding
Ocean City, Maryland. Samples from the Assawoman Bay, St. Martin's River, and the Atlantic Ocean were collected. The
samples were plated onto agar plates using the double agar overlay technique and incubated. Typical Bdellovibrio plaques were
excised from their original culture plates, and transferred to flasks containing sterile 70% artificial sea water and a suitable prey,
Vibiro parahaemolyticus. After lysis of the prey cells and subsequent dearing, the cultures were centrifuged at low speed to
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pellet debris and remaining prey cells. Using synchronous growth cultures. the pure Bdellovibrio isolates were grown to appro-
priate concentrations. Cell pellets from the synchronous grown cultures were added to lysis buffer and genetically analyzed
using the Riboprinter' Microbial Characterization System (Qualicon. Inc .• Wilmington, DE). Through the analysis and com-
parison of rONA banding patterns, diversity within the isolates could be assessed. Results revealed that isolates from the
Atlantic Ocean had different banding patterns than those found in the Bay area. Bay area samples from different locations
yielded similar but distinct banding patterns. Duplicate samples from the same location produced different patterns as welL
These data demonstrate extensive diversity of environmental isolates within the genus Bdellovibrio.

Phannaceutical Sciences

THE EFFECTIVENESS OF PATIENT MEDICATION INFORMATION LEAFLETS FOR AFRICAN AMERICAN HYPER-
TENSIVE PATIENTS. Bradley, L.R. and Beardsley, R.S. Department of Pharmacy Administration. University of Maryland
School of Pharmacy, Baltimore.

The utilization of written patient medication information leaflets (PILs) has increased tremendously over the past decade.
This study examined four methods of presenting a PIL to African American hypertensive patients who attend an ambulatory care
clinic in Baltimore, Maryland. At baseline, patient knowledge regarding the newly prescribed antihypertensive medication,
satisfaction with medical care and adherence with taking their medication were assessed. Patients were randomized into one of
four PIL educational groups: (I) easy-to-read (ETR) PIL; (2) ETR PIL with verbal consultation; (3) standard PIL; or (4) stan-
dard PIL with verbal consultation. Patients were contacted seven days and three months after receiving their PIL intervention;
and knowledge about the medication was assessed. Patients werc asked about their satisfaction and adherence at the three
month interview. Ninety-two patients were recruited (45 in the combined ETR groups and 47 in the combined standard groups).
Based out of a maximum score of6, the ETR groups knowledge scores were 4.89 (initial), 5.32 (7-day), and 5.49 (3 months) and
the combined standard groups scores were 4.94, 5.37, and 5.43, respectively. Patient satisfaction scores (maximum of 70)
improved for both groups with the ETR groups score increasing from 53.4to 55.9 and the standard groups improving from 54.1
to 54.3 (change score of 1.5 versus 0.2, p<0.05). The medication adherence score improved for the ETR groups and decreased
for the standard groups. Based on these preliminary results, ETR PILs should be made available to patients as these educational
materials may assist in improving patient outcomes.

EFFECT OF RISE IN SIMULATED INSPIRATORY FLOW RATE ON DEVICE EMPTYING IN A DRY POWDER IN-
HALER SYSTEM. Varsha Chavan and Richard Dalby. Department ofPharrnaceutical Sciences, University of Maryland School
of Pharmacy. Baltimore.

Purpose. To evaluate the effect of a simulated inspiratory flow increase rate on device emptying in dry powder inhalers
(OPIs). Methods. Several flow rate ramps were generated using a 4-20 rnA analog signal linked to an electronic proportioning
valve. Air flow rates through the system were monitored with a pneuma- tachometer connected to a data acquisition system.
Ramps were used to reach a fixed flow rate over 1. 2 and 3 seconds. A#3 capsule containing 20 mg of lactose (60- 100 11m)was
introduced in the Rotahaler" and air was pulled into the system. The weight of lactose discharged was noted (n=5). Results. At
30 l/min, 7.7% of the total lactose was released with the J second ramp. 4. J % and 2.6% were released with the 2 and 3 second
ramps respectively. At 60 llmin, 52. J, 52.2 and 42.4 % lactose were released with the 1, 2 and 3 second ramps respectively. At
90 Vmin, the release was 94.8, 94.9 and 87% with the 1.2 and 3 second ramps respectively. Conclusion. Results indicate that
there is a significant difference between the percent released at the 3 different simulated air flow rates. At each flow rate. a slight
decrease in the percent lactose release was noted with an increase in ramp time. Further studies will include testing of different
formulations at changing ramp rates.

HYPERPOLARIZATION ACTIVATED CURRENT (Ih) IS DEVEWPMENTALLY REGULATED IN PRIMARY VAGAL
AFFERENTS OF THE RAT. Erie Lancaster and Danny Weinreich. Neuroscience Program, University of Maryland.

In influences membrane oscillatory behavior and resting membrane potential (RMP) in some central and peripheral neurons.
Ih is present in nodose ganglia neurons (NGNs), which are primary vagal afferents innervating the airway. aortic baroreceptors,
heart, GI tract, and other viscera. However, its physiological significance in these neurons is controversial. In neonatal rat
NGNs, In is active in a physiological voltage range, and is an important determinant of RMP' . To determine whether ~ plays a
similar role in adults, we employed the patch-clamp technique to study dissociated NONs from adult Sprague-Dawley rats. In
was measured in 100% of NONs successfully patched (12 of 12). In was characterized by reversible block with external CsCl
(5mM), slow activation following a step hyperpolarization, and a characteristic reversal potential (-39.5 ± 2.9 mY). To quantify
the voltage-dependent activation kinetics of \.. a Boltzman fit was determined for \. conductance as a function of steady-state
membrane potential. Although the steepness of activation (K, 9.7 ± 0.9 mY) was similar to that reported for neonatal NGNs
(11.8 ± 0.9 mV), the voltage at which half the channels are open, Kin (-103 ± 1.6 mV), was hyperpolarized relative to that
reported for the NGNs of neonates (-87 ± 2.4 mV). Externally applied CsCI (5mM), which has been shown to hyperpolarize the
RMPofneonatal NGNs, did not change the RMPof adult NONs. Similarly, in adult NGNs voltage-clamped at -6OmV, blockade
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of Ih with 5mM external CsCI did not alter the holding current. The voltage-dependent activation of I
h

therefore shifts during
development, and ~ probably contributes little to the RMP of adult rat NGNs.

USING DATA FROM A CLINICAL TRIAL TO PERFORM A QUALITY-ADJUSlED TIME WITHOUT SYMPTOMS OR
TOXICITY (Q- TWIST)ANALYSIS. Simu Thomas. DepartmentofPhannacy Administration, University of Maryland School
of Pharmacy, Baltimore.

The goals of cancer treatment and cancer prevention are to extend life expectancy and to improve quality of life (QoL) prior
to death. Outcomes of cancer treatment are typically evaluated in terms of survival time where patients are categorized as alive
or dead. But this method considers all live individuals equivalent and a patient confined to bed with severe symptoms is scored
the same as someone who is active and asymptomatic. Quality-adjusted time without symptoms or toxicity (Q-TWiST) is a
technique developed specifically to determine quality-adjusted survival (QAS) in clinical trials comparing cancer treatments,
where there is a trade-off between treatment toxicity and delayed disease occurrence. The QAS endpoint is formed by defining
a sequence of health states experienced by patients such as toxicity of chemotherapy, wellness, disease relapse, and death. Mean
time spent in each state can be estimated by a partitioned survival analysis using restricted means. Each health state is assigned
a utility coefficient, which gives a value of the state, relative to a state of perfect health. The quality-adjusted time spent in a
particular health state is obtained by multiplying its duration by its utility coefficient. The Q_TWiST estimate is obtained by
adding these weighted periods of time. Treatments can be compared by estimating Q-TWiST scores separately for each treat-
ment group. If utility values are not known, a threshold utility analysis can be used to show the preferred treatment for each
possible combination of values for the utility coefficients.

Psychology

DRUG USE, DRUG SALES, AND VIOLENCE: A QUANTITATIVE AND QUALITATIVE ANALYSIS. Alphonso McKinley
Gantt II. Clinical Psychology, University of Maryland, Baltimore County.

Many researchers and policy makers have suggested that the introduction of crack cocaine into urban drug markets is caus-
ally related to increases in violent and non-violent crimes in these areas. The present study was conducted in a public housing
project in the suburbs of Washington, D.C. The goals of the investigation were twofold: (I) To test hypotheses about differences
among drug dealers, drug users, and non-drug users, and between males and females on a number of dependent variables such
as drug use and criminal activities, and (2) To fully describe the setting with regard to its residents, the physical characteristics
of the setting, the strengths and the problems. Data was collected via participant observation and semi-structured interviews.
The research design included quantitative and qualitative analyses. Males were significantly more likely than females to be
involved in the criminal justice system, to commit a number of criminal offenses. and to own a gun. Drug dealers and drug users
were significantly more likely than non-drug users to be involved in the four dependent variable categories. Post hoc analyses
revealed significant differences between drug dealers and drug users on a number of variables. The results of the qualitative
analysis indicated that the major assets in the community included close relationships with family members, interdependency
among neighbors, and involvement with religious organizations. The major problems include, but are not limited to drug use
and crime. Other issues include the lack of economic opportunities for residents. the physical decay and the roach infestation
inside the housing units. and negative experiences with many social service agencies. health services, and educational institu-
tions. The findings suggest that a systems perspective may fit the data better than more circumscribed theories.

THE RELATION BETWEEN MATERNAL SENSITIVITY AND MOTIIER-INFANT COORDINATED INTERPERSONAL
TIMING IN FOUR-MONTH-OLD INFANTS. Arnie Ashley Hane and Stanley Feldstein. Department of Psychology, Univer-
sity of Maryland, Baltimore County.

The use of global ratings of maternal sensitivity (MS) has made it difficult to isolate the influence of specific maternal
behaviors on infant social outcomes. This study proposed that one specific variable of importance is the coordinated interper-
sonal timing (CIT) of mother-infant vocal interactions. CIT is defined as the degree to which mother's vocal behavior is predict-
able from that of her infant. Previous research has found that moderate levels of CIT predict optimum mother-infant attachment
outcomes at l2-months. Thus. it was expected that moderate levels of CIT would be associated with high levels of MS. Eigh-
teen mothers and their 4-month-oId infants participated in a zn-mimne vocal interaction period which was later analyzed for
degree of temporal coordination and a 45-minute unstructured interaction session, which was subsequently coded for MS.
Results of a hierarchical multiple regression analysis yielded no significant relation between CIT and MS. However, post-hoc
analyses which separated items from the MS scale that measure quality of interaction from those that gauge the amount of
interaction offered by mother yielded a curvilinear relation between maternal pause coordination and frequency of interaction.
High amounts of interaction offered by the mother were associated with low and high levels of CIT. These findings support the
notion that CIT is one aspect of sensitive parenting and challenge the notion that "more is better" when considering maternal
involvement. Also. results of this study suggest that separating global measures of MS into more specific behavioral domains
may reveal distinctive information about the nature of sensitive parenting.
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HIV /AmS PREVENTION: UTIUZING INDIGENOUS HELPERS TO DISSEMINATE INFORMATION THROUGH THEIR
EXISTING NETWORKS. Shannon Gwin Mitchell. Department of Psychology, University of Maryland, Baltimore County.

Since its emergence in the early 1980's, Acquired Immune Deficiency Syndrome (AIDS) has affected millions of people
throughout the world, including hundreds of thousands of Americans. This presentation will discuss a general overview of those
groups most at risk for contracting AIDS and mv (the virus that produces AIDS), with special attention given to minorities and
injecting drug users. A discussion of the limitations of individually oriented interventions will be presented along with sugges-
tions for incorporating social science theories into mV/AIDS interventions in order to mobilize pre-existing social networks
and alter social norms concerning high risk behaviors.

Statistical Sciences

A STATISTICAL APPROACH TO OBJECT RECOGNITION. RafaeIa Mousinho Guidi. Department of Mathematics and
Statistics, University of Maryland, Baltimore County.

Object recognition is the task of interpreting a noisy image to identify certain geometrical features. It is used in industrial robot
vision. document reading, interpretation of medical scans, automated cytology, classification of astronomical features, identifica-
tion of grain structures in material science, for example. This problem can be formulated as a parameter estimation problem by
direct analogy with the formulation of segmentation and classification using pattern theory (Grenander [1976, 1978,1981]). Recent
approaches (Lieshout, 1994) compare the data image with a translated and rotated copies of a reference shape in order to locate the
optimal match. Analytical solutions to locate the optimal match are impossible so iterative methods are needed. Further, prior
information on object size, location, shape and size is also incorporated into the scene by means of a Markov object process making
the framework flexible enough to extend to tasks such as large-scale edge detection, identification in point patterns, analysis of
geological faults in relation to earthquakes and the reconstruction of ancient road using archeological finds. This talk will evaluate
the performance of this statistical approach to object recognition under some test experiments.

REVIEW OF RANDOMIZED PLAY-THE-WINNER CLINICAL TRIALS. Xiaoming Li and William F. Rosenberger. Depart-
ment of Mathamatics and Statistics, University of Maryland, Baltimore County.

Adaptive designs have rarely been used in practice, until recently. One could argue that this is mainly because the first time
one was used, the results were disastrous. The randomized play-the-winner rule is an adaptive randomized design, based on an
urn model, which is used occasionally in clinical trials. This paper discusses practical and theoretical issues arising from its use.
By using example clinical trials within the pharmaceutical industry, advantages and disadvantages of applying the randomized
play-the-winner rule were considered. The authors concludes that the randomized play-the-winnerrule is appropriate for some
clinical trials, but intense and thoughtful planning must take place in the design phase.

ESTIMATION OF RELIABILITY OF STRESS-STRENGTH MODELS WITH NON-IDENTICAL COMPONENT
STRENGTHS. Ranjan Paul Department of Mathamatics and Statistics, University of Maryland, Baltimore County.

Reliability of a device is the probability that it functions satisfactorily at least a certain period of time. The device may consist
of several components and they may be connected in different ways i.e., in series or parallel. Each of the components has a
strength depending on the materials or technology used to make it. Also components face different kind of stresses depending on
where they are installed. Reliability of the device is, hence, overcoming the stresses by the component's strengths. In practice,
there are some devices which functions satisfactorily if s of the total k components are functioning satisfactorily. These devices
are called s-out-of-ksystems. An aircraft having three engines can be treated as 2-out-of-3 system as it can fly satisfactorily with
two engines. The components of the device are not necessarily assumed to have identical strengths. In this work we formulate
the reliability of such a system with non-identical strengths and estimate it by using different approaches. We examine the
behavior of the reliability function and estimate it considering both classical and Bayesian approaches in our numerical study.
On the basis of efficiency and Pitman nearness probability, comparison of different kind of estimators has been made by a
simulation study of 1000 samples.

EXACT CONFIDENCE INTERVALS FORA COMMON LOCATION OF SEVERAL TRUNCATED EXPONENTIALS. Yijun
Sun and Bimal K. Sinha. Department of Mathamatics and Statistics, University of Maryland, Baltimore County.

In this paper we consider the problem of constructing exact confidence intervals (CI) for a common location of several
truncated exponentials with unknown and unequal scale parameters. While traditional methods can't produce satisfactory CIs in
this setup, we presented several types of exact intervals which are based on combining suitable pivots as well as the so-called P-
values, and compared their expected lengths numerically. Especially, on the basis of the inverse normal method and the logit
method, we proposed superior CIs providing both of shorter lengths and valid lower bounds for the location. Results appeared
to be new in the literature and will be published in Communication in Statistics: Theory and Method (1999 volume 1).
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ON CLASSIFICATION OF A BIVARIA'IE BINARY OBSERVATION. Santosh C. Sutradhar and Brajendra C. Sutradhar.
Department of Mathamatics and Statistics, University of Maryland. Baltimore County.

Classification of a bivariate binary observation into one of the two possible groups requires the estimation of the joint cell
probabilities under each of the two groups. Two widely used approaches for the estimation of such joint cell probabilities are: (1)
kernel based non-parametric approach; and (2) multinomial distribution based cell counts approach. In these traditional ap~
proach, the joint cell probabilities are estimated without making any assumption about the structural forms for these probabili-
ties. Consequently, it is not clear, how these traditional approaches take into account the correlation that may exist between the
2-dimensional binary observations. In this paper, we model the sell probabilities by a suitable bivariate binary distribution
which accommodates the correlation in a natural way .• examine the effect of this type of modeling in classifying a new corre-
lated binary observation into one of the two groups. This is done by comparing the probabilities of misclassification yielded by
the proposed model based approach with those of the kernel as well as multinomial distribution based approaches. It is shown
through a simulation study that the probabilities of misclassification for the model based approach are substantially smaller than
those of the other two approaches. We illustrate the use of the proposed model based approach in classification by analyzing a
combined data from two epidemiological surveys of 6-11 years old children conducted in Connecticut, the New Haven Child
Survey and the Eastern Connecticut Child Survey.
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