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PROGRAi'vl INFORM ..ATION AND AChNO\XTLEDCEMENTS

27th Annual
Graduate Research Conference

Foreward by Dan Andersen (UMB) and Adrienne Starks (UMBC),
Co-Chairpersons of the Graduate Research Conference

Welcome to the 27th Annual Graduate Research
Conference (GRC)! The Graduate Student Associations
of both the University of Maryland Baltimore (UMB)
and the University of Maryland Baltimore County
(UMBe) have been dedicated to this project since the
beginning of the school year, Each year the GRC famiJ-
iarizes graduate students with preparing for scientific
meetings, and creates a forum for students in various dis-
ciplines to share their research and ideas with peers, fac-
ulty, and the entire UMB/UMBC community.

This year over 175 students from UMB and
UMBC programs will present their work as either poster
or oral presentations. We would like to thank each of the
presenters for their time and effort to formally commu-
nicate their achievements - we commend your hard work
and devorion to your science.

We are privileged to have Dr. Kam W. Leong,
Professor of Biomedical Engineering at Johns Hopkins
University School of Medicine, as our Keynote Speaker.
Drawing upon his vast research experience in the field of
nanotechnology, he will give us an introductory account
on the subject and delineate its impact in medicinal nan-
ocherapuetics with a specific focus on drug-, gene-, and
immuno-therapy.

The GRe organization committees would like to
thank everyone who has contributed to this year's confer-
ence. This day would not have been possible without the
numerous members of the graduate school offices at both
UMB and UMBC Specifically, we would like to
acknowledge Dr. Malinda Orlin, Vice President for
Academic Affairs and Dean of UMB Graduate School,
Mary Fish, Celeste Gerhart, and Tanya Tucker in the
graduate school office, Dr. Scott Bass, Vice Provost of

2'7rhANNUAL C;RADUATE RESEARC:H (:(lNFERF.NC:E

Research and Dean of Graduate School of UMBC, Dr.
Janet Rutledge, Associate Dean of the Graduate School
of UMBC, Dr. Lisa Portis Morgan, and the Graduate
Research Conference committees at UMB and UMBC
for their guidance and support.

Additionally, we would like to thank the faculty
members who have volunteered their time to serve as
judges and mentors. Your dedication to the opportuni-
ties and advancement of your students here today, and
everyday, does not go unnoticed. Finally, this day would
not have been possible without the members of the GRC
organizing commirree - all of you are amazing and indis-
pensable.

We hope that you enjoy your experience at this
year's GRC We have worked hard to make the day as
enjoyable and informative as possible. We invite you to
participate fully in this year's conference, and we look
forward to welcoming you back next year. It has truly
been a privilege and an honor to provide a colloquium
for all students of the UMB/UMBC community to
present their achievements.

T1IURSDA\', APRlL 28, 2005
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I'R()(~RAM INFOH\{A'T'!ON ,\ND ACKNO\X/LEDGEMENTS

Purpose of the Graduate Research Coufereuce

The GRC provides graduate students from the University of Maryland Baltimore and the University of
Maryland Baltimore County with the opportunity to present results of their ongoing research in an interdisciplinary
setting to peers, faculty members, the UMB/UMBC community at large and other interested parties. The GRC cre-
ates a unique and dynamic setting that facilitates the efficient exchange of information and ideas across a wide vari-
ety of scientific disciplines.

Graduate Student Associatious of UMB and UMBC

The Graduate Student Associations ofUMB and UMBC are student-run organizations comprising members
of the graduate population from the University of Maryland Baltimore or the University of Maryland Baltimore
County campus, respectively. The principal goals of the Associations are to act as liaisons between graduate students
and the Graduate School, communicate graduate student concerns and ideas, support graduate student research
interests and provide a platform for discussion on matters that affect graduate student life at the Universities. The
GSA coordinates many services and programs including awards and grants, orientation, social events, the annual
Graduate Research Conference, and the annual PhD Robing Ceremony. For more information, please check
http://graduate.umaryland.edu/gsa (UMB) or http://www.umbc.edu/gsa (UMBC).

Officers of the Graduate Student Associations

UMB
Dan Andersen, President
Amy Foraker, Vice-President
Mike Mohammadi, Treasurer
Yingying Yu, Secretary
Andrew Hebbeler, Graduate Council Representative
Erin Golembewski, Indispensable Resource

UMBC
Tom Armstrong, President
Adrienne Starks, Vice-President
Ajay Vyas,Treasurer
Julie Vyas, Secretary/OGSL Administrator

2'7~hANNUAL GHAOUAI'E RESEARCH CONFERENCE llJURSDAY, APIUL 28, 200"
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I'ROG,RAtvl INFORf ...1ATION AND ACl<NO\VLEDGEfvlENTS

The organizers of GRC 2005 would like to thank the following individuals. Without their help
this day would not be possible! Thanks!

UMBGSA
Pia Inguiro
Hayley Mattison
Praveen Bahadduri
Bhavik Desai
Kendra Williams
Janette Harro
Carrianne jung
Bevan Kirley
Jade Bernstein
Devon Graham
Nicole Spiegl
Donna Shaw

UMBCGSA
Joanna Samsell
Brian Ward
Thomas Vicino
Effie Shockley
Michael Hanson
Theresa Delaney
Naresh Sunkara
Claud Zhihang Pan
Ana Maria Soane
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PROGRAM INFORMATION ANI) ACKNO\\/iEDGE~lENIS

We thank the UMB and UMBC faculty who volunteer their time to serve as GRC judges. Withom their help this
event would not be possible!

Ali, Afsar
Ambalavanar, Ranjini

Avendano, Silvio
Bauer, Ken

Brown, Clayton
Bush, C. Allen

Buterbaugh, Gary
Carboneni, Nicholas

Castellanos, Mariajose
Coop, Andrew

Crandall, JoAnn (jodi)
Creighton, Donald

Deal, Kathleen
DeForge, Bruce

Dinocoun, Celine
Dorsey, Susan
Parrance, lain

Flajnik, Martin
Giffels, Joe

Goldman, Larry
Good, Theresa
Greenspan, Joel

Gruber-Baldini, Ann
Harrington, Donna

Harefi, Arash
Hayden, Michael
[ohanrgen, Meg
Jones, Raymond

Kalvakolanu, Dhan
Keyser, Randall
Klein, Michael ..

Lelchook, Judith
Lipsky, Michael

Lisa, Kelly
Magder, Laurence

Mai, Volker
Maloneu-Krichmar, Diane

Merchenrhaler, Istvan
Michael, Sarah
Miller, Nancy

Milan, Beatrice
Mitchell, Braxton
Okray, Julianne

Ortiz, Larry
Parker, Elaine
Polli, James
Powell, Jan

Rostamian, Rouben
Schneider, Myra

Shapiro, Paul
Shirtliff, Mark

Smith, Paul
Squibb, Katherine

Udayakumar, Deva
Vaporis, Constantine

Vucenik, Ivana
Wang, Jia Bei
Wilson, Teresa
Wilson, Gerald

Winkles, Jeff
Worchesky, Terrance

Zuckerman, Ilene
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PROGRAM INFORMATION AND ACKNO\VLEDGE!vlENTS

27th Annual Graduate Research Conference
Keynote Speaker

Nanotechnology is a burgeoning field of engi-
neering that developed from (he ability to manipulate,
organize and measure matter on the nanoscale, i.e., I to
100 billionths of a meter. In medicine, this field has
enabled physicians, scientists, and engineers to work at
the cellular and molecular levels to produce major
advances in the medical, pharmaceutical, and biotechnol-
ogy industries. At the forefront of biomedical nanotech-
nology is the work of the highly esteemed Dr. Kam W
Leong.

Dr. Leong is known internationally for his
research on biomaterial design for biodegradable con-
trolled gene- and drug delivery, and tissue engineering.
His laboratory focus is on the interface of biotechnology
and materials science. Combining nanotechnology and
stem cell biology, his lab is developing safe and efficient
vectors for gene transfer in vivo and creating tissue engi-
neering scaffolds that mimic the extracellular matrix bio-
chemically and architecturally. Notably, Dr. Leong is one
of the pioneer scientists to develop the polyanhydride
controlled release system and his work led to the novel
clinical application of a class of polymers in brain tumor
chemotherapy. The major research areas of his laborato-
ry are linked by the integration of drug and gene delivery
functions into the tissue engineering scaffold design, and
that innovation in both cases stems from novel biomare-
rials development.

Professor Leong earned his Ph.D. in chemical
engineering from the University of Pennsylvania and
completed his post-doctoral training under the support
of a Johnson-Johnson Postdoctoral Fellowship for
Biomedical Research at Massachusetts Institute of
Technology. Presently, he holds joint faculty appoint-

27dl ANNUAl- GRADUAl'[ RESEARCH C:ON,rERCNCE

ments in the Biomedical
Engineering Department at
Johns Hopkins University
School of Medicine (since
1986) and the Therapeutics
and Tissue Engineering
Laboratory at the Division of
Johns Hopkins in Singapore
(since 1999). He concurrently
serves as the Director of the Master Program In the
Department of Biomedical Engineering (since 1990) and
as the Program Director of Biomaterials at the Institute
of Materials Research and Engineering in Singapore
(since 1998). His early work was recognized by a Young
Investigator Research Achievement Award conferred by
the Controlled Release Society in 1994. To date, he has
over 25 patents, over 300 proceeding abstracts and book
chapters, and more than 140 refereed publications. In
addition, Dr. Leong serves on the editorial board of
Biomaterials, Molecular Therapy, Current
Pharmaceutical Biotechnology, the American Association
of Pharmaceutical Scientists. Journal of Nanomedicine,
and Journal of Controlled Release.

THURSDAY, APRIL 28, 2005
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SCHEDULE OF EVENTS

27th Annual UMB/UMBC Graduate Research Conference
April 28, 2005

Medical School Teaching Facility
University of Maryland Baltimore

7:00-8:30am REGISTRATION

9:00-12:00pm MORNING SESSION

12:00-1:00pm LUNCH

1:00-2:00pm KEYNOTE ADDRESS

2:00-5:00pm AFTERNOON SESSION

5:00-6:00pm RECEPTION/AWARDS

* Please note that poster presentations are listed as numbers 1-80 and oral presentations are listed as numbers 100-191.
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SCIIEDULE OF EVENTS

MORNING SESSION

9AM-12PM
Posters and Orals

685 W Baltimore Street
Medical School Teaching Faciliry
University of Maryland Baltimore

Akinmade, Damilola: 1
Alexander, Robert: 107
Bai, Tao: 116
Barnett, Kimberly: 7
Bcbu, lonut: 124
Belosay, Aashvini: 2
Brady, Rebecca: 23
Cao, Li: 125
Chalmers. Natalia L: 24
Clark, Sarah: 117
Colombo, Laura: lOB
Consuegra, Juan: 31
Davis, Heather: 3
Delaney, Theresa: 25
Dia, David: 45
Eakanunkul, Sunrara: 15
Piraparrick, Megan: 32
Purci, Lena: 16
George, Niraj: 100
Goldring, Rebecca: 39
Golembewski, Erin: liB
Gunasinghe, Mudirha: 33
Guo, Zhishi: 17
Gupta, Rupesh: 8
Hanlon, Bernadette: 109
Hanson, Michael: 101
Harre, Janette: 34
Harrzrnan, Dana: 119
Hawkins, Arie: 18
Holt, Dawn: 4
Hubbard, Kyle: 5
Jackson, Belinda: 35
Jacobsen, Sandra: 26
[ani, [ayshree: 46
Johnson, Barry; 120
Jordan, Nikisa: 9
Kadarusman, Judith: 102
Kielek, Katherine: 6
Kim, Yonghyun: 103
Kimball, Richard: 110
Kurup, Pradeep: 133
Laing, Jennifer: 121
Lansky, Ita: 19
Lukin, Mary: 36
Lee, jIeun: 47
Lesser, Karen: 27

Ling, Yun: 22
Lloyd, Jennifer: 40
Martin, Erica: 122
Miller, Shari: 136
Mirza, Fatima:437
Mollenc, Angela: 138
Nelson, Bakeyah: III
Nelson, Ted: 123
Niles, Kelly: 41
Pallone, Karis: 42
Park, Juyoung: 141
Parker, Karen: 139
Potnis, Pushya: 10
Rashid, Mohammed: 11
Samsel1, Joanna: 43
Scarcelli, Giuliano: 134
Shockley. Effie: 112
Smart, Jennifer: 28
Smith, Derek: 104
Smirh, Charles: 140
Smith-Osbourne, Alexa: 141
Snyder, Annette: 48
Scene, Ana Maria: 127
Spiegl, Nicole: 12
Starks, Adrienne: 29
Suski, Jamie: 13
Sverdlov,Oleksandr: 128
Terranova, Mark: 113
Teryana. Vdovina: 129
Turner, Kevin: 20
Vadasz, Stephanie: 37
Valencia, Alejandra: 135
Vallejos, Jose: 105
Vallejos, Ronny: 130
Van Dussen, Daniel: 44
Vicino, Thomas: 114
Welsh-Parris, Eleanor: 115
Wright, Nathan: 21
Wu, Yanping: 131
Yang, Ruiqing: 38
Ymcle-Leki, Patrick: 106
Zhang, Lanju: 132

27th .ANNUAL GRADU~'rE RE$l-::ARCH CONFEIu~.r,.,rcE 'T'1IURSDAY, .APt~IL28,2005
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SCHEDULE OF EVENTS

AFTERNOON SESSION

2PM-5PM
Posters and Orals

685 W Baltimore Street
Medical School Teaching Facility
University of Maryland Baltimore

Alam, Uzma: 159
Amornphimoltham, Panomwat: 168
Andreasen, Charlotte: 160
Arteaga, S. Sonia: 142
Balakrishnan, Anand: 150
Banerjee, Amara: 151
Bernard, Denzil: 55
Bina, Rena: 177
Bliss, Donna Leigh: 178
Catalano, jennifer: 56
Chang, Cheng: 152
Chaudhari, Prajakra: 69
Cole, John: 70
Dia, David: 179
Dreher-Lesnick, Sheila: 161
Evans, Sarah: 77
Fan, Tao: 153
Galik, Elizabeth: 62
Gill, Emmett: 180
Graham, Devon: 169
Cray-Sbacusa, Kathy: 63
Greeno, Elizabeth: 181
Gurzick, David: 184
Hall, Diane: 182
Hancock, Chad: ]62
Hannum, Susan: 144
Hassannejad Tabasi, Simin: 57
Hebbeler, Andrew: ] 70
Hughes, Anne K.: 183
Ibrahim, Ameer: 171
[ingzhou, Yan: 185
Johnson, Michael: 78
Joshi, Alark: 186
junlapeeya, Piyatida: 64
Kacinko, Sherri: 172
Karr, Jesse: 79
Kim, Grace: 173
Kitchens, Kelly: 58
Krugman, Scott: 154
Kyrova, Lucie: 145
Laiakis, Evagelia: 174
Lee, JuHee: 65
Ling, Hua: 49
Mane, Vaishali: 163
Markowitz, Joseph: 59

·IInmSDAY. APRIL 28, 2005

Martins, Gabriela: 71
Mclver, Dennis: 143
McMullin, Ryan: ] 75
Metzger, Christiana: 146
Misra, Arpin 147
Mitra, Amirava: 155
Moolchandani, Vikas: 50
Mossaad, Nadwa: 148
Natarajan, Karrhika: 60
Ndejembi, Modesta: 164
Nickle, Benjamin: 72
Nie, Yiling: 73
Okoye, Francesca: 165
Ossa, Diane: 156
Pan, Zhihang: 187
Parashar, Pallavi: 5]
Patel, Jyoti: 52
Patwardhan, Mithila: 188
Plaut, Roger: 166
Quiton, Raimi: 74
Raines, Kimberly: 157
Rea, Evan: 149
Ru, Guoyun: 189
Scheper, Mark: 53
Schilling, Chrissy: 66
Schneiderman, MaryAnn: 158
Semple, Kenrick: 67
Shurland, Simone: 68
Somerville, Shahza: 75
Upreri, Vijay: 61
Viswanarhan, Balaji: 190
Wang, Gensheng: 176
Wang, Fen: 19]
Weber, Michelle: 167
Williams, Kendra: 54
Yeung, David: 76
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POSlTJ{ ABSTRACTS

1. ROLE OF SERINE 363 PHOSPHORYlATION STATUS ON
EBPI FUNCTION
Damilola Akinmade and Anne Hamburger

The ErbB3 binding protein J (Ebpl ) is a nucleocytoplasmic phos-
pho-protein whose physiological function may be regulated by phos-
phorylation. Ligand stimulation of EtbB3 causes ErbB3-EbpI disso-
ciation and entry of Ebpl into the nucleus where it binds E2fJ and
histone deacerylase 2 (HDAC2) and functions as a gene repressor
and cell growth inhibitor. We observed that endogenous EbpI
phosphorylared on serine 363 was localized to the nucleus. To
understand the role of5363 phosphorylation on normal EbpI func-
tion, we mutated the site to alanine (A) and aspartic acid (D), mim-
icking dephosphorylaeed and phosphorylated states respectively.
GFP fluorescence showed that the mutants had a subcellular distri-
bution similar to wild type Ebp l . MCF7 cells transferred with wild-
type and mutant Ebp l genes cloned into an EGFP vector were used
to study growth inhibition in Colony Forming Assays. Compared to
vector control, EGFP-EbpJ inhibited cell growth 54%. The 5363A
mutant had no effect on colony formation while the 5363D mutant
caused a 34% increase in cell growth. This suggests that the phos-
phorylation status of 5363 is important in mediating the growth
inhibitory effect of Ebpl. MCF7 cells rransfecred with wildtype
and mutant Ebpl genes cloned into a 3x Flag (CMVI 0) vector were
used to study gene transcription in a Dual Luciferase Assay.
Compared to vector control, CMVI u-Ebp l and the 53630 mutant
repressed Ej.Fl-luciferase gene transcription by 63%. The 5363A
mutation repressed gene transcription by 25%. This suggests that the
phosphorylation status of 5363 is important in Ebp 1 mediated
repression of gene transcription. The ability of Ebp l 5363A and
5363D to alter binding of Ebp I to the E2FI promoter complex is
currently being assessed. This project will help in designing an
Ebp 1 mutant with superior ability to repress gene activation and cell
growth, essential properties for cancer therapy.

2. EFFECTS OF NOVEL RETINOIC ACID METABOLISM
BLOCKING AGENTS (RAMBAS) IN MCF-7CA CELlS PRO-
LIFERATING DURING TREATMENT WITH AROMATA5E
INHIBITOR LETROZOLE IN VITRO
Aashvini Belosay, Vincent Njar and Angela Brodie

Estrogens stimulate the development and progression of breast can-
cer. Aromatase, the rate-limiting enzyme in estrogen biosynthesis is
inhibited by aromatase inhibitors (Als) like lerrozole which are now
proving to be more effective than the anriesrrogen ramoxifen in the
treatment of postmenopausal esuogen receptor positive (ER+)
breast cancer patients. However, tumors that are initially sensitive
may acquire resistance to lerrozole and other Als and may eventual-
ly re-grow making it necessary to find alternative treatments. AlI-
rrans-recinoic acids (ATRA) and other retinoids possess antiproiifer-
ative and proapoptotic properties, giving them potential as agents
against breast cancer. Nevertheless, clinical use of ATRA is limited by
induction of its own metabolism. RAMBAs prevent this rapid
metabolism of ATRA, increasing its endogenous levels. The aim of

17th ANNIJAL C;RADUAfE RESEARC:H CONFFRFNC:E

rhis study was to identify and pursue ways of overcoming resistance
to letrozole. We cultured MCF-7 human breast cancer cells stably
rransfecced with human placental aromatasc gene (MCF-7Ca) in
vitro in steroid depleted media containing luM lerrozole and 25nM
of the aromatase substrate androstenedione for 50-52 weeks. During
this time the cells initially were quiescent before they began to pro-
liferate again in the ptesence of letrozole. This cell line is designated
as LTLT-Ca (cui). We hypothesize that RAM BAs will increase
endogenous levels of ATRA in these breast cancer cells that are now
less responsive to lerrozole. Novel RAMBAs (VN/14-I, VN/SUA-l),
structural analogs of ATRA were designed and synthesized in our
laboratory. The aromarase activity (AA) in LfLT-Ca (cul) cells is
increased almost 6 - fold compared to the AA in parental MCF-7 Ca
cells. VN/14-J inhibited the AA in these cells with IC50 - 5 nM and
growth at _ I nM. In human placental 'microsomes AA was inhibit-
ed with rcso - 8 pM. LTLT-Ca (cul) expressed increased levels of
cytokeratin, a differentiation protein (J 8 fold), after treatment with
VN/14-1 as revealed by western blotting. Western blots also showed
increased expression of ER-a (2.7 fold) in LTLT-Ca (cul) compared
to MCF-7Ca. ER-a, Cydin-Dl, CDK4, BAD and BAX proteins
were down regulated after treatment with VN/I4-1. Together these
results indicate that VN/I4-1 might be acting by inhibiting several
proteins involved in regulating cell proliferation and apoprosis by
binding to RA receptor (RAR or RXR) which hererodimerizes with
ER-a resulting in it's down regulation. VN/14-J is one of the few
agents that inhibit the proliferation of breast cancer cells that are less
sensitive to letrozole. This novel compound may have a dual role as
an aromatase inhibitor in addition to being a potent RAMBA {Ki =

0.22 nM) and shows promise as therapy for postmenopausal breast
cancer patients who become insensitive to letrozole.

3. FUNCTIONAL INTERACTION OF MSH2-M5H6 WITH
UNG2: IMPLICATIONS FOR SHM
Heather Davis

Mismatch repair proteins ate required for maintenance of genomic
stability primarily through correction of polymerase errors that occur
during replication. Recently, the mismatch repair proteins were
found to be extremely important in the process of somatic hypermu-
ration (5HM), as this process remains incomplete when MMR pro-
teins arc mutated. As yet, it is unclear at what phase of 5HM the
MMR proteins are involved. Activation Induced Cytosine
Deaminase (AID) is a DNA editing enzyme that is necessary for
antibody diversification and is essential for 5HM. The Base Excision
Repair pathway (BER) protein, uracil-DNA glycosylase ,UNG2),
then removes the deaminared cytosine (uracil) from DNA. The cur-
rent model for 5HM suggests that a minor pathway exists in which
MMR proteins recognize the U/G mismatch generated by AlD.
Following UNG2 activity, the MMR proteins are believed to recruit
in error prone polymerases that introduce additional mutations
downstream of the deaminared cytosine. The goal of this project is
to determine the exact role of MMR in SHM. Through gel mobil-
ity shift assays, we were able {Q show {hat the MMR lesion recogni-
tion complex, hMSH2-hM5H6, binds strongly to UlG mispairs

'T1H1RSI)A'( APRIL 28, 2005
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POSTER ABSTRACrS

within the AID hotspot motif. This suggests an entry point for the
MMR complex in the SHM pathway. Furthermore, in vitro glycosy-
lase assays have shown that hMSH2-hMSH6 is able to stimulate
UNG2 activity when proteins are present at equal molar amounts.
These observations seem to suggest that MMR proteins hMSH2-
hMSH6 may playa more significant role in antibody diversification
than first suggested.

4, ENHANCING NK EFFECTOR FUNCTION BY
CYCLOOXYGENASE INHIBITORS IN A MODEL OF
METASTATIC BREAST CANCER
Dawn Holt, Namira Kundu and Amy Fulton

Natural Killer (NK) cells are innate effector cells that playa critical
role in the defense against certain viral infections and cancer. NK
effector function is regulated by complex interactions of receptors
expressed on NK cells and ligands expressed on target cells. Both
stimulatory and inhibitory signals arc delivered through these recep-
tor-ligand interactions. Although this system is in place, many virus-
es and cancers elude killing. Current research reveals many mecha-
nisms by which NK cells lose their cytotoxic effect including domi-
nant inhibition of signaling by the presence of Major
Histocompatibility Complex (MHC) class I antigens. Using a
murine model of breast cancer we have previously shown that
cyclooxygenase (Cox) inhibitors decrease MHC class I expression,
leading to increased NK lysis. A major pathway of activation on
murine NK cells occurs through inreracrions of the NK receptot
NKG2D with the ligands Rae-j , H60 and Mult l . We now report
that NKG2D ligands are expressed in human and murine breast can-
cer cell lines. In addition, we have made the novel observation that
Cox inhibitors increase expression of the NKG2D ligand H60. We
propose that NK effector function may be enhanced through
increased expression of the activating ligand H60 and decreased
expression of inhibitory MHC class I ligand. Taken together, these
studies suggest a. novel mechanism by which Cox inhibitors control
metastatic disease.

5. RNA INTERFERENCE-MEDIATED GENE SILENCING OF
TFIIS DECREASES GROWTH IN HUMAN CANCER CELL
MODELS
Kyle Hubbard and Averell Gnatt

•
RNA interference (RNAi), also called post-transcriptional gene
silencing, is an evolutionarily conserved process found in both plants
and animals, and it has become a valuable tool to reduce gene expres-
sion by targeting and hybridizing to mRNA, resulting in its degrada-
tion. Reducing gene expression, of protein factors associated with
RNA Polymerase II (RNAPII), such as the TFlIS transcription elon-
gation factor, will provide valuable information. Not only will it
help to elucidate the basic understanding of transcription, but it may
also prove to be useful in developing effective therapeutics for cancer
or other diseases and disorders where altered transcription is
involved. The goal of this project is to use synthetic siRNA, 21-23
nucleotides in length, to target TFIIS, in order to interrupt the nor-

27th ANNUAL GRADUAfE RESE./\RC]:! C:ONFERENC:E

mal functioning of the transcriptional machinery in human cancer
cell models. MCF-7 (breast), PC-3 (prostate), A549 (lung), and
PL45 (pancreas) human cell lines were rransfccrcd with three distinct
siRNA sequences targeting TFlIS. In addition, each cell line was
also rransfecred with a positive control siRNA sequence targeting
GAPDH, and a negative control sequence that has no known
homology to any gene. The cells were then tested using the 3-{4,5-
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyll-2-{4-sul-
fophenylj-Zl-i-tetrazolium, inner salt (MTS) assay to determine what
effect the addition ofTFIIS siRNA had on the growth of the various
cancer cell lines. Ultimately, this system will allow for the detection
of several transcription factors as targets for anti-cancer drugs.

6. EFFECT OF IRRADIATION ON THE NONCANCER
PROSTATE CELL LINE: BPH-l
Katherine Marie Kielek, Kathleen Shiverick and Terry Medrano

Prostate cancer is the most common cancer, excluding skin cancers,
in American men. The American Cancer Society estimates that dur-
ing 2004 about 230, II0 new cases of prostate cancer will be diag-
nosed in the US. The main obcjctive of this experiment was to inves-
tigate the effect of radiation on the BPH-l cellline. BPH-l cells are
rapidly growing and are considered a noncancer cell line. A primary
treatment option for prostate cancer is radiation. Cancer cells are the
focus of the radiation, but noncancerous cells may also be impacted.
The gamma irradiation doses chosen for this experiment - 0, 2, 4, 6
Gy are used to mimic the radiation used to treat prostate cancer
patients. The cell pathways activated, effect of irradiation on prolif-
eration, and irradiation effect on cyrokine expression were examined.
Activation of phosphc-p Sf and p21 was observed in BPH-l cells
exposed to gamma irradiation. No activation was seen for cdk-L,
pbospho-cdk-l . p53, bcl-Z, and phospho bcl-Z. IL-8 expression was
observed, but further testing would allow for conclusions. ILl-
expression was observed and decreased with increasing dose of irra-
diation. A decrease in DNA synthesis with increasing dose of radia-
tion was noted. The Western blot data and tritiated thymidine data
appear to support the fact that the BPH-l cells may be growth inhib-
ited by irradiation due to cellular damage. IL-8 expression did not
increase as it has been shown to do in other cancer cell lines.
Additionally, ILl- which facilitates angiogenesis in cancerous cell
lines was decreased. BPH-l cells can be considered a good model for
normal prostate epithelial cells due to their rapid growth and consis-
tent characteristics.

7. ESTRADIOL REPLACEMENT RESTORES FOLLICULAR
GROWTH IN ARYL HYDROCARBON RECEPTOR (AhR)
DEFICIENT MICE
Kimberly R. Barnett

The AhR is a ligand-activated transcription factor that mediates the
toxicity of various environmental contaminants such as 2,3,7,8-
retrachlorodibenzo-p-dioxin (TCDD). In addition co its role in
mediating toxicity, the AhR has been shown to regulate ovarian fol-
licle growth. Previous studies in our lab have shown that follicles
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from AhR deficient (AhRKO) mice have slower growth from the
preantral [Q the antral stage compared [Q follicles from wild-type
(\VT) mice. The mechanism by which the AhR regulates follicular
growth is unknown. Since estradiol (E2) is a key regulator of follic-
ular growth, the objective of this study was to determine whether E2
levels differ in AhRKO and WT mice and whether any differences in
£2 levels contribute ro slow follicular growth in AhRKO ovaries ver-
sus \VT ovaries. To test whether E2levels differ in AhRKO and WT
mice, serum was collected from AhRKO and WT mice and subject-
ed ro measurements of £2 by enzyme-linked immunoassay (ELISA).
In addition, antral follicles were isolated from AhRKO and \'ifT
ovaries on postnatal days (PO) 31-.~5 and cultured for 168 hours.
After culture, media was collected and subjected ro measurements of
E2 by ELISA. To test whether £2 replacement restored growth of
AhRKO follicles ro wr levels, antral follicles fromAhRKO and \VT
mice were isolated on PO 31-35 and cultured in media containing
DMSO (vehicle), 1nM £2, or 10nM £2. During culture, follicle
growth was assessed by measurement of follicular diameters every 24
hours for 168 hours. The results indicate that AhRKO mice had sig-
nificantly lower levels of £2 compared to \VT mice (WT =42?3
pg/ml, AhRKO=23?4 pg/ml, p?O.014). In addition, AhRKO follicles
secreted lower levels of E2 compared to wr follicles in vitro
(WT=2463?508 pg/ml, AhRKO=971 ?316 pg/ml, p?O.007). The
results also indicate that treatment of AhRKO follicles with 10nM
£2, but not 1nM £2, restored growth to WT levels by 168 hours of
culture (WT =626.5?15.8 mrn, AhRKO 10nM £2=622.5?21.9 mm,
p=O.88). These data indicate that AhRKO mice produce less £2 than
'WT mice and that administering £2 to AhRKO follicles restores
AhRKO follicle growth to WT levels. Collectively, these data suggest
that the AhR regulates follicular growth via mechanisms involving
the £2 pathway. Supported by NIH grants GM072195-01,
HD38955, and R25-GM55036.

8. METHOXYCHLOR INHIBITS EXPRESSION OF ANTIOX-
IDANT ENZYMES IN THE MOUSE OVARY
R.K. Gupta, KP. Miller, D. Tomic and j.A. Flaws

Females are born with a finite number of primordial follicles, of
which a small fraction reaches the antral stage. Antral follicles are
responsible for releasing an egg for fertilization and maintaining
cyclicity. In vivo studies with the organochlorine pesticide methoxy-
chlor (MXC) have shown that antral follicles are the primary targets
of MXC exposure. Specifically, MXC exposure decreases the number
of antral follicles and increases the percentage of antral follicles
undergoing atresia (cell death via apoprosis). 'While different path-
ways lead to toxicant-induced cell death, oxidative stress is known to
came apoptosis in non-reproductive and reproductive tissues.
Certain toxicants produce reactive oxygen species, which are detoxi-
fied by antioxidant enzymes such as superoxide dismurase (SOD),
glurathione peroxidase (GPX), and catalase (CAT). Thus, this work
tested the hypothesis that MXC inhibits the expression of selected
antioxidant enzymes in antral follicles. To test this hypothesis, 39-
day old CD-l mice were dosed with either sesame oil (control) or
MXC (32 or 64 mg/kg/day) for 20 days. After treatment, ovaries
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were collected and antral follicles were isolated from the ovaries and
subjected to real time polymerase chain reaction for measurement of
mRNA levels of SOD, GPX, and CAl: The results indicate that
MXC significantly decreases mRNA expression as compared to con-
trols of SOD (control=2.98 ? 0.30 genomic equivalents (ge), MXC
32 mg/kg/day=0.94? 0.08 ge; MXC 64 mg/kg/day=1.28 ? 0.16 ge;
n=3; p ? 0.003), GPX (conrrol=2.36 ? 0.48 ge; MXC 32
mg/kg/day=0.90 ? 0.03 ge; MXC 64 mg/kg/day= 1.09 ? 0.10 ge; n=3;
p ? 0.05), and CAT (contrcleZfl? ? 0.24 ge; MXC 32
mg/kg/day=0.98 ? 0.05 ge; MXC 64 mg/kg/day= 1.13 ?0.07 ge: n=3;
p ? 0.01). Collectively, these data indicate that MXC inhibits the
expression of SOD, GPX, and CAT in antral follicles. Therefore, it
is possible that MXC may cause atresia of ovarian antral follicles by
inducing oxidative stress through inhibition of SOD, GPX, and
CAT detoxifying pathways. (Supported by NIH HD38955, NIH
R21 ES13061, 1'32 ES07263, and a Colgate Palmolive Fellowship)

9. VISIBUUTY ANALYSIS OF CLASS I AREAS USING MUL-
TIPLE SATELLITE PRODUCTS AND IN SITU GROUND
BASED MEASUREMENTS
Nikisa S. Jordan, Jill Engel-Cox, Kevin McCann, Kamonayi
Mubenga and Raymond Hoff

Data from satellite sensors such as the Moderate Resolution Imaging
Specrroradiorncrer (MODIS) and ground based in-situ measure-
ments have been analyzed to determine the transport and affect of
pollutants in Class I areas. The combination of surface monitors
such as the IMPROVE time series and transport model analysis have
been effective in determining sources of haze to Class I areas. We
have demonstrated that MODIS can be used to monitor aerosol
transport using spaceborne observarions l . In one example, transport
of Midwest aerosols was shown to have impact on Acadia National
Park, one of the Class I sites. We expect that analysis of MODIS data
will lead to significant advances in the ability to discern sources of
aerosol sources ro these sensitive areas. In this study, we present an
initial examination of transport to a number of Class Isites. Products
such as Aerosol Optical Depth (AOD), and ground based in-situ
measurements such as Particulate Matter (PM) and visibility are
examined.

10. RISK ASSESSMENT IN NEPHROTOXICOLOGY: SENSI-
TIVITY OF RENAL TESTS
P.A. Potnis, T.L. Guidotti and A. Maier

The kidney is a critical target organ for many chemicals. Toxicology
studies often include the evaluation of a variety of renal toxicity end-
points, including organ (kidney) weight change, histopathology as
well as clinical chemistry findings. Kidney weight change is often
observed at doses below those that have clear implications for func-
tional renal deficits. As a result the appropriate use of this endpoint
for risk assessment is an area of considerable debate. To help resolve
this issue existing animal toxicity findings and risk assessment inter-
pretations were evaluated for a set of kidney toxicants. We compiled
risk value data from current risk assessments for nephrotoxicanrs to
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ascertain the frequency at which various combinations of effects were
identified as sufficiently adverse to serve as the basis for assigning
critical effect levels. We also evaluated the sensitivity of kidney
weight change as a marker of nephrotoxicity as compared to more
traditional measures. Our results show that a significant portion of
risk values are based on kidney weight change alone, suggesting that
risk assessment scientists have interpreted kidney weight as an
adverse effect. In our analysis of the sensitivity of kidney weight as a
predictor of nephrotoxicity outcome we found that kidney weight
change had a calculated sensitivity of80% in predicting histopatho-
logical change or renal function impairment as measured by clinical
chemistry changes. No clear relationship between specific mecha-
nisms of action and likelihood for identifying kidney weight as an
early effect marker was identified. Based on this analysis, we con-
clude that increased kidney weight is sufficiently predictive of more
severe renal damage to be used as the basis for selecting adverse effect
levels for risk assessment.

1L MOLECULAR GENETICS AND PHYSIOLOGY OF THE
RUGOSE PHENOTYPE OF VIBRIO CHOLERAE
Mohammed H. Rashid, Afsar Ali and David K.R. Karaolis

Vibrio cholerae, the etiologic agent for the diarrheal disease cholera,
can shirr from a smooth colonial phenotype to a "rugose" (wrinkled)
phenotype associated with the production of copious amounts of
exopolysaccharide, which results in increased biofilm formation that
promotes the bacterium's resistance to various environmental stress-
es. Because of its unique characteristics, the rugose phenotype has
been proposed to be a prototype for Y. cholerae's environmental per-
sistence. However, although some previous studies have focused on
the genetics and physiology of the rugose phenotype, the precise role
of the rugose exopolysaccharide (rEPS) in the phenotype's environ-
mental persistence and virulence is largely unknown. The studies
described in this thesis advance knowledge concerning the physiolo-
gy, genetics and virulence of rugose variants of V cholerae. Initially,
1 determined the conditions that promote high frequency (up ro
80%) rEPS production (HFRP). HFRP appeared to be most com-
mon in clinical strains; i.e., it was detected in 6 of 19 (32%) clinical
strains (including classical, El Tor, and non-Of strains) but in only
1 of 16 (6%) environmental strains. The strains and variants I exam-
ined differed in rugose colony morphology, the conditions promot-
ing HFRp, the frequency of rugose-to-smooth (R-S) cell reversion,
and biofilm formation. The vps gene cluster responsible for the
biosynthesis of the rEPS is positively regulated by vpsR. A recently
developed medium, alkaline peptone water # 3 (APW#3), promoted
rEPS production and expression of the rugose phenotype, and epi-
demic strains swirched from the smooth to the rugose phenotype at
a higher frequency than did nonpathogenic strains, which suggests
that this switch and the rugose phenotype are important in cholera
epidemiology. In order to advance knowledge concerning the
molecular basis of the switch, transposon mutagenesis of a smooth V.
cholerae strain was used to identify mutants that were unable to shift
to the rugose phenotype under inducing conditions. I identified {i)
vpsR, galE and vps, which were previously associated with the rugose
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phenotype, and (ii) genes not previously associated with the rugose
phenotype; e.g., rfbD and rfbE, which have roles in LPS
(lipopolysaccharide) synthesis, and aroB and aroK , which have roles
in aromatic amino acid synthesis. In addition, a mutation in amiB,
which encodes an N-acetylmuramoyl-L-alanine amidase caused
defects in the S to R switch, motility and cell morphology. Also, I
found that a gene encoding a novel regulatory protein (designated
'RoeS' [regulation of cell signalingJ) containing GGDEF and EAL
domain, and apparently associated with c-di-GMP levels in the cell,
is important for expression of the rugose phenotype, biofilm forma-
tion and motility. As such, manipulation of c-di-CMl' and its level
could be used to regulate various phenotypes and potentially control
biofilm and virulence. VpsR has previously been reported to up-reg-
ulate Vibrio polysaccharide (VPS) genes and the synthesis of extra-
cellular EPS (VPS). In that regard, my in vivo studies with ligated
rabbit ileal loops indicated that VpsR mutants had attenuated reac-
rogeniciry, and intestinal colonization studies with infant mice sug-
gested that VPS production, the rugose phenotype and VpsR have a
role in the pathogenesis of cholera, and that VpsR may regulate
genes with roles in virulence. Rugose strains appear to be a subpop-
ulation of cells that may act as a 'helper' phenotype that promotes
the virulence of some strains. In conclusion, the results of my stud-
ies provide insight into the potential role ofVPS, the rugose pheno-
type, VpsR and new regulatory mechanisms in the pathogenesis of
epidemic strains of V. cholerae.

12. ROLE OF ALCOHOL DEHYDROGENASE GENOTYPE
IN PREDICTING DEVELOPMENT OF FETAL ALCOHOL
SYNDROME (FAS)
Nicole M. Spiegl, Jan L. Powell, Katherine S. Squibb, Kathy A.
Strauss, Jessica O'Kane and Janine D. Cook

Women who drink alcohol during pregnancy are at increased risk of
delivering an infant with Fetal Alcohol Spectrum Disorders (FASD)
or Fetal Alcohol Syndrome (FAS). However, not all women who
drink while pregnanr will have an affected baby, suggesting that
maternal or infant genes involved in alcohol metabolism playa role
in disease susceptibility. Ethanol is principally metabolized to

acetaldehyde via the enzyme Alcohol Dehydrogenase (ADH).
Polymorphisms at ADH2 result in altered ADH kinetics therefore
modulating metabolism of ethanol. Prior animal studies have linked
metabolic changes in this locus to negative fetal outcome in ethanol-
exposed fetuses. Due to inconsiste;}t human studies, this study was
designed to further examine the ADH2 genotype of mother/infant
pairs and determine the influence of genotype on risk of developing
FAS/FASD. Peripheral blood samples from 69 mothers and cord
blood from 60 infants have been collected, and genomic DNA puri-
fied using a commercial kit. ADH2 genotype was determined using
restriction fragment length polymorphism PCR (RFLP-PCR).
Maternal ethanol use was estimated by AUDIT questionnaire and
interview, Infant ourcomes included weight, length, head circumfer-
ence and gestational age at birth. In examining AUDIT scores,
women expressing an ADH2*3 allele drank less than ADH2*1
homozygotes. In addition, ADH2*1 homozygous mothers with the
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heaviest alcohol use gave birth to smaller infants with lower gesta-
tional ages at delivery. Infants requiring intensive care hospitalization
postnatally were also seen predominantly in mothers who were
ADH2*l hornozygores. To date, our data suppot[ the work of oth-
ers suggesting a role for AOH genotype in the development of
FASD/FAS. Showing ADH genotype to be a biomarker indicative of
potential maternal alcohol use, as well as an accurate predictor of
fetal outcome, is paramount to developing interventions for high-
risk pregnancies.

13. EFFECTS OF LEAD IN THE WESTERN FENCE LIZARD,
SCELOPORUS OCCJDENTALIs..
Jamie Suski and Christopher Sallee

Lead is an important environmental contaminant in numerous loca-
tions throughout the US. To date, there are few if any lead toxicity
data for terrestrial, non-mammalian wildlife. Hence, for ecological
risk assessments, it is difficult if not impossible to adequately evalu-
ate risks for non-mammalian classes of terrestrial species such as rep-
tiles. We used the Western fence lizard as a representative reptilian
species to evaluate the sub-chronic toxicity of lead in two studies.
Lead acetate in water was administered to lizards via oral gavage,
which was the most rapid and efficient dosing method. In both
studies, animals were dosed for 60 consecutive days. In the first
study, male lizards received a daily dose of vehicle control (DT water),
30,60,125,250, SOD, or 1000 mg/kg-d body weight. Lead was very
toxic to lizards at these concentrations; mortality occurred in a dose-
dependent manner at all dose levels. A second study was initiated to
further assess the sub-chronic toxicity of lead exposure. In addition
to reducing the daily doses to control (01 water), I, 10, or 20
mg/kg-d we used adult and juvenile lizards to determine a possible
sensitive life stage. In both studies, there was a dose-dependent
effect of lead on cricket consumption; high dose lizards ate fewer
crickets or were delayed in eating. As a consequence, weight loss was
a common effect. These apparent effects oflead on the gastrointesti-
nal tract are consistent with characteristics of lead toxicity. Results
suggest that S. occidentalis is relatively sensitive to lead. This study
highlights the importance of evaluating non-mammalian, terrestrial
wildlife species in a toxicological context. This model has proven
effective for sub-chronic toxicity studies and will be used to evaluate
the toxicity of other compounds.

15. CHARACTERIZATION OF THE PERJPLASMJC HEME
BJNDJNG PROTEJN, ShuT FROM SHIGELLA DYSENTERI-
AE
Sunrara Eakanunkul, Arundhati Ghosh, Gudrun S. Luker-Rodgers,
Sunganya Sumithran, Kenton R. Rodgers, John H. Dawson and
Angela Wilks

Bacterial pathogens require iron as a nutrient for growth and viru-
lence, but iron has poor solubility and is very limited in host cells.
Bacteria have evolved several iron acquisition systems ro counter
these problems, allowing survival in iron-limited environment.
General mechanisms for iron acquisition involve siderophore medi-
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ated ferric uptake and in bacterial pathogens heme acquisition sys-
rems. Typically, gram-negative bacteria utilize a specific outer mem-
brane receptor which belongs to the 'IonB family of receptors to
uptake heme into the peri plasm. Once in the periplasm the heme is
bound by a periplasrnic binding protein, which functions as a solu-
ble receptor for a specific ATP dependent ABC transporter in the
inner membrane. There are three distinct families of periplasrnic
binding protein (PBP). ShuT is most closely related to the BtuB
family based on the sequence identities. In this study, we have
expressed, purified and characterized the periplasmic heme binding
protein, ShuT from Shigella dysenreriae. ShuT binds one heme per
monomer and the UVNis spectrum is typical of a heme bound
through a tyrosine residue. -Sire-direcred mutagenesis and spectro-
scopic analysis have identified Tyr-94 as the ligand to the heme. In
addition, we have identified Tyr-228, and Tyr-231 as being impor-
tant residues in stabilizing the heme within the binding pocker of
ShuT. Our present studies will allow us to understand at a molecu-
lar level of the mechanism of the heme binding and release.

16. STRUCTURE FUNCTION STUDIES ON THE BACTER-
IAL HEME OXYGENASES
Lena Furci, Greg Caignan, Mario Rivera and Angela Wilks

The oxidative breakdown of heme from the host is one of the main
sources of iron for many pathogenic bacteria. The release of iron
from heme in Neisseriae meningitides (nmHO). Corynebacterium
diphtheriae (cdHO) and Pseudomonas aeruginosa (paHO) is cat-
alyaed by heme oxygenase. The activated oxygen that initiates the
hydroxylation of the heme has shown to be a hydroperoxo species,
FelIl-O-OH. NMR studies of the paHO intermediate (FellI-O-
OH) have indicated that there is an unpaired electron that resides in
the dxy orbital and displays significant amount of ??-spin density on
the porphyrin meso-carbons. The macrocyde has to ruffle consider-
ably to delocalize this spin density from the dxy orbital into the por-
phyrin ??-system. This structure may be found in HO and may play
a critical role in the reactivity of the protein toward heme hydroxy-
lation rather than the formation of a ferryl intermediate, as seen in
the peroxidases and cyrochromes P4so. The distal helix of the
human HO is extremely flexible, presumably due to the glycine
motif. The glycine residue corresponding to residue 139 in the
human HO has been mutated to alanine in the bacterial HO
enzymes from paHO and cdHO. In contrast, the wild type enzyme
in which heme hydroxylation via FellI-O-OH is observed, the
mutant proteins form a ferryl intermediate (Fe1V",O), similar to that
of the peroxidases. These studies suggest that the protein structure
plays a vital role in allowing the reactivity of the heme and provides
evidence that in contrast to the peroxidase and cyrochrome P450
enzymes, HO has evolved to ptevent the formation of a ferryl species
and promote heme hydroxylation.
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17. INVESTIGATING THE STRUCTURE OF THE HIV-l
PPT DNA/RNA HYBRID BY CHEMICAL PROBING AND
ElECTROSPRAY IONIZATION-FOURIER TRANSFORM
MASS SPECTROMETRY (ESI-fTMS)
Zhishi Guo, Eizadora Yu, Chandravanu Dash, Hye-Young Yi-
Brunoni, Stuart E]. Le Grice and Daniele Fabris

The polypurine tract (PPT) of HIY-l is a purine-rich region of
genomic RNA, which is used by reverse cranscriprase (RT) as a
primer for rhe synthesis of the (+) DNA strand. Recent Fluorescence
studies have suggested the possible formation of abnormal base pair-
ing in the initial PPT DNA/RNA hybrid, which may playa crucial
role in the mechanism of reverse transcriprion. Unfortunately, the
large number of purines in the sequence provides tighdy overlapping
NMR signals rhat have prevented high-resolution structural charac-
terization. In alternative, we have recently developed a mass spec-
trometric 3D (MS3D) strategy, which uses chemical probes and dec-
trospray ionization-Fourier transform mass spectrometry (£SI-
FTMS) to identify exposed nucleotides that are not base-paired, or
otherwise protected by intra- and inter-molecular interactions.
Hydroxylamine, which was previously untested for MS3D investiga-
tions, has been added to our arsenal of probes to provide specific
information on C nucleotides. After optimizing the conditions for
probe application using a 17mer DNA standard, hydroxylamine was
applied directly to the double-stranded PPT hybrid. Subsequently,
the RNA strand was cleaved by RNase A and RNase TI, while the
C-modified DNA was then sequenced using a ladder strategy, which
includes treatment with either snake venom phosphodiesterase, or
bovine spleen phosphodiesterase, followed by high-resolution analy-
sis by ESI-FTMS. Preliminary results have shown that hydroxy-
lamine can induce efficient modification of the internal -11 C on the
DNA strand. This observation is consistent with an abnormal base
pairing pattern that is supposed to be exacerbated by the binding of
reverse transcriptase (RT). We plan on testing this hypothesis by
probing the RT-PPT complex and a mutant PPT hybrid formed by
using lNA, which is meant to put some strain on the double-helical
structure and should, therefore, mimic the effects of RT binding to
PPT.

18. MS3D STRUCTURAL DETERMINATION OF THE
MOLONEY MURINE LEUKEMIA VIRUS PSEUDOKNOT
USING CHEMICAL PROBING AND'ESI-FTMS
Arie Hawkins and Daniele Fabris

Murine leukemia virus (MulY) is a retrovirus that encodes its gag
and pol genes within the same reading frame. Consequently, trans-
lation of pol protein requires readthrough of the gag-termination
codon, UAG, which results in a gag-pol fusion polyprotein. The fre-
quency of readthrough is believed to be controlled by a neighboring
RNA pseudoknot (PK) located eight nucleotides upstream of the ter-
mination codon. The MuLV-PK structure and its effects on the
readrhrough mechanism have been investigated by mutagenesis and
chemical probing methods based on gel electrophoresis, which len
many open questions. In this work, we tackle the ambiguities by
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applying a recently developed strategy based on crcsslinking/chemi-
cal probing and ESI-}'-TMS analysis to obtain distance constraints
for accurate modeling of MuLY-PK 3D structure. Our mass spec-
trometric three-dimensional (MS3D) approach urilizes nucleotide-
specific chemical probes to accurately identify the position of base
pairing and stacking within the RNA pseudoknot structure.
Bifunctional crosslinking reagents, such as bis(2-chloroethyl)methy-
lamine (nitrogen mustard, NM), is employed to probe for long-dis-
tance spatial relationships that reflect the global arrangement of the
pseudoknot. In fact, NM can form stable covalent bridges between
nucleophilic sites (N7 of guanines and N I of adenine bases) that are
within 8&amp;#506; in the folded RNA. The position of modi-
fied/crosslinked bases can be obtained through a bottom up strategy,
which involves digestion of probed substrates by selected ribonucle-
ases and mass mapping by nanospray-FTMS, or a top-down
approach, which dispenses with the hydrolysis step and seek to
obtain sequence information from direct gas-phase fragmentation of
probed substrates. Preliminary results indicate that MuLY-PK is
efficiently alkylated by OMS in the single-stranded loop regions,
while base-pairs located in the double-stranded stems appear to be
un-reactive. Bifunctional crosslinking with NM has thus far revealed
several long-distance crosslinks involving the spacet region between
the stems. We are currently using the remaining alkylaring agents to
complete a map of chemical modifications and obtain a sufficient
number of spatial constraints to allow for the complete molecular
modeling of MulY-PK. The application of the constraint-satisfac-
tion algorithm included in the MC-SYM package will be followed
by rounds of energy minimization performed using the appropriate
CNS modules. AI; demonstrated earlier for the feline immunodefi-
ciency virus pseudoknot (FfY-PK), this protocol is particularly well
suited to translate the sparse distance constraints provided by MS3D
into an all-atoms 3D model. In the absence of NMR or crystallo-
graphic data, the complete MS3D model of MulV-PK will provide
very valuable details on the pseudoknot structure and will help the
elucidation of the readthrough mechanism.

19. THE PHUS PROTEIN OF PSEUDOMONAS AERUGI-
NOSA IS A CYTOPLASMIC HEME-CHAPERONE
REQUIRED FOR HEME AQUISITION
IIa Lansky and Angela Wilks

Iron is essential for the survival and virulence of pathogenic bacteria,
but upon entering a host, there is....a lack of free iron. Two separate
iron acquisition pathways are utilized by bacteria to overcome this
problem. These are the siderophore acquisition pathways and the
heme uptake systems. In order to utilize heme as an iron source,
pathogens have evolved specific transport systems. The transport
proteins include an outer membrane receptor, which belongs to the
family of Ton-B dependent receptors, which are critical for the
uptake of heme into the periplesm. Once in the periplasm, the heme
is then bound by a periplasmic binding protein, which mediates
heme transfer to the cytoplasm through an ATP-dependent ABC
transporter. The cytoplasmic protein in Yersinia enrerocolitica,
HemS, has been shown to be required to prevent heme toxicity. It
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was originally proposed that the cytoplasmic protein was required for
oxidative cleavage of the heme to release the iron for further utiliza-
tion by the organism. In Shigella dysenteriae, the cytoplasmic pro-
tein, ShuS, has been shown to bind and sequester heme, bur docs not
exhibit any ability to break down the heme. Since then, heme oxy-
genases have been found in several pathogenic bacteria including
Neisseriae meningitides, Corynebacterium diphrheriae and
Pseudomonas aeruginosa. In the current study we have characterized
PhuS from P. aeruginosa and its role in heme binding and its involve-
ment in the transfer of heme to heme oxygenase (paHO). In addi-
rion we have shown that heme is specifically transferred from PhuS
to paHO, and is not transferred to a second HO found within P.
aeruginosa (BpHO) which has a physiologically distinct role in phy-
tochrome biosynthesis. Therefore, we propose that the Phuf protein
is a heme chaperone that funcrions to sequestet and transfer heme to
a heme oxygenase (paHO) for further utilization.

20. THEORETICAL MODEL OF THE THREE DIMENSION-
AL STRUCTURE OF HUMAN CONE ARRESTIN
Yun Ling and Susan K. Crcgurick

Arrestins constitute a superfamily of regulatory proteins that down-
regulate phosphorylated Ccprotein coupled receptors, such as rod
and cone photoreceptors and adrenergic receptors. There are four
subfamilies of arresrins: rod arrestin, beta-arrestin I (arrestin 2),
bera-arrestin 2 (arrestin 3) and cone arresrin. Thus far only the
structures of bovine rod arresrin (lCFl, IAYR) and bovine beta-
arrestin 1 (lG4M, IG4R, I]SY) have been determined experimen-
tally. Thus there does not exist any crystallographic or NMR struc-
ture of cone arresrin. Yet the determination of the structure of cone
arestin is of gteat importance in the understanding of the fundamen-
tal differences in light responses between rod cells and cone cells.
Therefore, we report our theoretical model of human cone arrestin,
which is based on bovine bera-arresrin I (IG4M). The Sequence
alignment between these two proteins shows an identity of62%. We
built our model using the program PS-SHOW The missing loop in
rhe template structure (residues 333-340) was constructed from seg-
mems from the structures of bovine rod arrestin (1CF1) and bovine
bera-arrestin I (lG4R). The theoretical model was energy mini-
mized with our Monte-Carlo Simulated Annealing program, fol-
lowed by a one-nanosecond molecular dynamics simulation (NVn.
Our theoretical model was evaluated using PROCHECK and
WHATIF and the final coordinate was deposited to PDB bank on
September 10,2004; the PDB 1D is 1XEH.

21. SCREENING STRUCTURES OF THE HIV-I PACKAG-
ING SIGNAL AS POTENTIAL ANTMRAL TARGETS
Kevin B. Turner, Nathan A. Hagan and Daniele Fabris

The HIV-I packaging signal (Psi-RNA) is a ~120 nucleotides region
of retroviral RNA, which plays key roles in genome recognition,
dimerization, and packaging. "While the rest of the HIV-1 genome
presents a high frequency of mutation, which exacerbates the rise of
drug resistance, Psi-RNA appears to be highly conserved and could
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constitute a very promising target for new structure-specific antiviral
therapy. We have recently applied electrospray ionization (ESI)
Fourier transform mass spectrometry (FTMS) to screen a library of
aminoglycosidic antibiotics for their ability of binding in vitro to
selected structures of Psi-RNA. Of the fifteen ligands included in
our initial study, neomycin B and paromomycin have demonstrated
the highest affiniry toward separate portions of the packaging signal.
Further, the four individual stem-loops included in Psi-RNA (SLl-
4) have shown different stoichiomerries and binding affinities, sug-
gesting a very specific relationship between substrate secondary
structure and ligand binding mode. Modified RNA mutants have
been employed in competition experiments aimed ar elucidating the
structural determinants of ....the RNA-aminoglycoside interactions.
Nucleotides involved in drug binding have been identified by apply-
ing established gas-phase fragmentation techniques. We are current-
ly completing the molecular modeling of selected RNA-drug com-
plexes to rationalize our experimental data. In related work, we have
also screened the aminoglycosidic drugs for their possible effects on
the interactions between the RNA stem-loops and the nucleocapsid
protein p7 (NC), which are known to be crucial for viral assembly.
In particular, neomycin B was found to disrupt the binding interac-
tions and induce the displacement of NC from NOSL3 and
NC?SL4 complexes in clear concentration-dependent fashion.
Using the same experimental methods employed for studying the
RNA-drug interactions, we are now investigating the mechanism of
inhibition by neomycin A to identify the structural determinants of
such activity. We hope that studying the effects of aminoglycosidic
drugs on the stability of NC-RNA complexes will provide valuable
information on to the viability of these viral structures as potential
targets. Expanding this work to nucleic acid-tropic agents of diverse
structures will provide a framework to direct the design of possible
small ligand inhibitors, which could revolutionize AIDS therapy.

22. THE 3D SOLUTION STRUCTURE OF CA2+-SI00AI
NT. Wright, K.M. Varney and D.]. Weber

The three-dimensional solution structure of Caz e-bound rat
SlOOAl was determined using data from a series of2D, 3D, and 4D
NMR experiments. Each Sl OOAl subunit contains four helices and
two short beta strands, comprising an anti parallel beta sheer. Similar
to the apo-SIOOAI structure, helices I, 1', IV, and IV' arrange into
an X-type tour helix bundle at the symmetric dimer interface. The
binding of calcium does not significantly change the orientation of
helices I and II,which make up the pseudo EF hand. Helix III how-
ever, part of the typical Eli-hand, undergoes a drastic reorientation
upon calcium binding, similar to that seen between the apo- and
Ca2+-bound form of the relared protein SlOOB. The large Ca2+-
dependant conformational change reveals a hydrophobic cleft
defined by residues in the hinge region, helix III, helix IV, and loop
IV. As this structure is absent in the ape-form of the protein, this
hydrophobic surface is likely to be important for Caz-e-dependanr
target protein binding.
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23. IDENTIFICATION OF PROTEINS INVOLVED IN THE
ANTIBODY-MEDIATED IMMUNE RESPONSE TO A
STAPHYLOCOCCUS AUREUS OSTEOMYELITIS INFEC-
TION IN THE RABBIT
Rebecca A. Brady and Mark E. Shirdiff

Staphylococcus aureus are ubiquitous, G+ cocci that cause persistent,
recurrent infections (e.g. osteomyelitis) by forming biofilms. These
microbial communities are up to 500 times more resistant to antimi-
crobial killing than their planktonic counterparts and are capable of
avoiding clearance by the host immune response. In order to survey
the antibody-mediated immune response and identify those proteins
that are immunogenic in a S. aureus biofilm infection, the tibias of
rabbits were infected with methicillin-resistant S. aureus to produce
chronic osteomyelitis. Serum was collected prior to infection and 14
and 28 days post-infection. The serum was used to perform Western
blots on total protein from a mature biofilm grown in an in vitro
reactor system and separated by two-dimensional gel electrophoresis.
Those proteins recognized by host antibodies in the harvested sera
were identified by .MAlOI-ToF analysis. In our screen using total
protein, we identified 32 immunogenic proteins, most of which were
cytosolic metabolic enzymes. The development of an antibody
response to these proteins was most likely due their exposure to the
host immune system following bacterial cell lysis in vivo. However,
we also identified cell surface-associated b-lactamase and a lipopro-
tein, as well as two proteins with unknown localization that could be
relevant for further study. In order to focus on membrane and cell
wall-associated bacterial proteins, cell fractionation experiments have
been performed and 35 unique proteins in these fractions were
found to be immunogenic. These protein spots have also been
excised for !vlALDI-ToF identification. The cell surface-associated
proteins found in the first study and the subsequent fractionation
study may lead to novel therapeutic and diagnostic strategies for
chronic S. aureus biofilm infections.

24. QUANTUM DOTS AND FlOUROFOURS: COMPARI-
SON FOR BIOFILM RESEARCH
Natalia 1. Chalmers, Robert J. Palmer [r., Laurence De-Thumm,
Richard Sullivan and Paul E. Kolenbrander

The oral cavity is a natural environment for over 500 bacterial
species, and oral biofilms have a major- role in oral parhology.
Quantum Dots (QO) have several attractive properties that make
rhem a promising tool for hiofilm imaging, however few direct com-
parisons between QO-amibody conjugates and traditional fluo-
rophore-antibody conjugates have been made. Here we present such
a direct comparison in which primary immunofluorescence labeling
of bacterial cells in biofilms by QD-antibody conjugates is compared
with that by Alexa Fluor conjugates. Alexa Fluor conjugates have
been used previously for study of intra- and inrerspecies interactions
in oral biofilms in our laboratory. We used two commercially avail-
able QD preparations, here referred to as QDa and QDb, each of
which is offered as 'ready-for-conjugation' to antibody. These were
conjugated to affinity-purified IgG from rabbit serum raised against
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whole cells of the oral bacterial strain Streptococcus gordonii OL 1.
These polyclonal ami bodies recognize streptococcal surface compo-
nents, including those displayed on Streptococcus murans UA159,
an oral bacterium that produces abundant excpolyrner. QDa conju-
gates invariably precipitated and were not studied further. QDb con-
jugates remained as stable colloidal suspensions and were used for all
subsequent experiments. First, the ability of rhe conjugates to stain
streptococcal cells from standard planktonic bacterial cultures was
assessed using epifluorescence microscopy; nnder these conditions,
QDb conjugates displayed identical resolution and better bleach
resistance than did Alexa Fluor conjugates. We next evaluated the
conjugates for staining of streptococcal cells grown as biofilms. The
biofilms were grown in flowcells using 25% saliva or sucrose-supple-
mented saliva (to encourage exopolysaccharide production) as the
sole carbon source. Fluorescence was detected using laser confocal
microscopy. Under these conditions, resolution (bacterial cell sur-
face definition) was better with Alexa Fluor conjugate than with the
QDb conjugate at similar concentrations. The concentration of
QDb conjugate had to be increased about four-fold to obtain reso-
lution similar ro that seen with the Alexa Fluor conjugate. We fur-
ther investigated trapping ofQDb conjugate in the biofilm cxopoly-
mer matrix using Calcofluor to counterstain the matrix. Naked
(unconjugared) QDb as well as QDb conjugated to pre-immune
IgG behaved identically: neither preparation was retained in the
biofilm exopolysaccharide matrix. Thus, non-specific interactions
could be ruled out as a cause of reduced resolution seen with the
QOb conjugate. Accurate determination of protein concentration is
essential for direct comparison of QD conjugates with tluorophore
conjugates. Our results indicate that QDb conjugates perform bet-
ter than do Alexa Fluor conjugates in certain applications and, while
QOb conjugates are usable for biofilm applications, we continue to
explore the basis for reduced resolution of the QDb preparation in
streptococcal biofilms.

25. THE INFLUENCE OF NATURAL VARIATION IN DOPA
DECARBOXYLASE ON ENCAPSULATION ABILITY OF
DROSOPHILA MELANOGASTER AGAINST PARASITOID
WASPS
Theresa Delaney, Kate Laskowski and Jeff Leips

Previous research has found that polymorphisms in the Dopa decar-
boxylase (Ode) gene contribute significantly to variation in life span
in a natural population of Drosophila melanogaster. Interestingly,
within this natural population, Ddc haplocypes associated with
shorter life span were more prevalent than those associated with
longer life span. This unexpected finding suggests that selection is
mainraining alleles that reduce life span. Ode is an enzyme that
decarbcxylares L-Dopa to dopamine, a precursor of the melanization
pathway, which is pan of the cellular immune response char encap-
sulates and kills parasiroid eggs. Parasiroid attack rates among
Drosophila populations can be high which suggests that parasircids
are a strong selection agent influencing population dynamics. We
hypothesize selection is maintaining Ddc alleles that decrease life
span since these alleles might have a beneficial effecr on the immune
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response by enhancing melanotic encapsulation ability against para-
sitoid wasps. Break down of dopamine and other products in the
melanization pathway leads to the production of free radicals which
are damaging to cells. If the different Ode alleles produce different
background levels of dopamine this could affect both life span and
melanotic encapsulation ability. For example, a Ddc allele that pro-
duces higher background levels of dopamine could enhance melan-
otic encapsulation ability but it would also lead to a higher produc-
tion in free radicals which could shorten life span through differ-
ences in the gradual accumulation of unrepaired damage. To test our
hypothesis, we are the comparing the melanotic encapsulation abili-
ty of short-lived and long-lived Ode haplorypcs against parasiroid
attack.

26. MUTANTS IN THE PST PHOSPHATE TRANSPORT
SYSTEM OF UROPATHOGENIC PROTEUS MIRABIlIS ARE
ATTENUATED IN AN EXPERIMENTAL MURINE MODEL
OF UTI
Sandra Jacobsen, Janette Harro, Mark Shirtliff and Harry Mobley

Prokaryotes overcome nutrient limitations through complex trans-
POrt mechanisms regulated by two-component regulatory systems.
During phosphate starvation, the phosphate-specific transporter
(Pst) system is used by various microorganisms including enteric
species. The Psr system, encoded by an operon comprised of five
genes, pstSCAB, and phol.I, is regulated by a two-component regu-
latory system, PhoBR, the ccregularor of phosphate WHO) regulon
genes. Signature-tagged mutagenesis studies of Proteus mirabilis
HI4320 in the CBA mouse model of ascending urinary tract infec-
tion (UTI) identified two attenuated mutants with mutations in
adjacent genes homologous to those encoding the Psr phosphate
[tanspon permease pstA and the phosphate binding protein pstS of
Yersinia pestis. Complementation of the pstA mutant with the
entire pst operon resulted in complete repression of the alkaline
phosphatase activity. However, only a partial repression was
observed upon transformation of the entire pst operon into the pstS
mutant (527 U). Phenotypic array analysis of the pstS mutant and
the wild-type strain has revealed increases in the use of nitrogen
metabolic compounds (??-amino-N-caproic acid) and decreases in
the use of carbon metabolic compounds (Dvalanine, alpha-ketoglu-
tarate) in the mutant. Protein expression patterns of the wild-type
and the psr mutants grown in Luria Broth were compared using 2-
o gel electrophoresis. Seventy-two protein spots were upregulated
(wild-type: 38 total, 18-71 kDa, ?GpstS: 18 total, 18-51 kOa,
?GpstA: 16 total, 20-53 kDa). These protein spots were excised for
.MALDI-ToF identification. Analysis of the identified polypeptides
will lead to further understanding of the connection between viru-
lence and the Psc operon in the pathogenesis of P. mirabilis during
UTI.

27.IMMUNOSENESCENCE
Karen Lesser, Joanna Paiusi and Jeff Leips

lmmunosenescence is an age-related decline in immune response. It
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has become a topic of importance as the American human popuia-
non ages. Using Drosophila melanogaster as a model, we aim to
investigate the age-specific decline of innate immunity. This project
asks the question, 'Is there genetic variation in innate immune
response between lines'? Twenty-eight lines of flies with genetic dif-
ferences on the second chromosome are being assayed for immune
response to Escherichia coli at young and old ages. Results so far are
showing significant variation. From these data four lines offlies will
be chosen for further analysis. Microarray techniques will be used
on these lines at young and old ages to further invesirage the genet-
ic differences between lines at different ages. We hope to find signif-
icant differences in gene expression by line as well as by age. The
data from the microarray 'experiments may show differences in
expression in a few candidate genes. rtPCR can then be used to
determine levels of expression of these genes in different lines and
ages.

28. ANALYSIS OF ENTEROHEMORRHAGIC ESCHERICHIA
COLI 0157:H7 LEE-ENCODED REGULATOR REGULON
Jennifer 1. Smart and J. B. Kaper

Enterohemorrhagic Escherichia coli (EHEC) is an important diar-
rheal pathogen in the developed world causing hemorrhagic colitis
and potentially leading to hemolytic uremic syndrome. EHEC inti-
mately adheres to the cell surface and causes the characteristic attach-
ing and effacing (AlE) lesion. The genes necessary for AlE lesion
formation are encoded by the Locus of Enrerocyre Effacement (LEE)
pathogenicity island (PAl) which consists of five major operons,
LEEl-5. The first operon of the LEE encodes the LEE-encoded reg-
ulator (Ler). Ler has been shown to positively regulate the LEE2-5
operons. We hypothesize that Ler is a global regulator and the genes
regulated by Ler may prove important for virulence. In order to
identify Ler-regulared genes, we performed microarray analysis with
EHEC strain EOL933 and EDL933?ler strains using Sigma Genosys
Panorama E. coli 3 Strain OligoArrays. These arrays contain over
6000 oligonucleotide probes representing over 15,000 genes from
the 0157:H7 strains EOL933, Sakai, and the K-12 strain MG 1655.
RNA was isolated from EOL933 and EDL933?ler grown to midlog
phase in DMEM, 33P-labe1ed cDNA was synthesized, and
hybridized to the arrays. The resulting images were analyzed using
Phorerix Analysis software. We found approximately 230 genes were
activated at least two-fold in the presence ofLer. Of these genes, 125
of them were EHEC specific. Many of the genes most highly regu-
lated by Ler were genes within the 5 major operons of the LEE.
Genes identified as regulated by Ler, but outside of the LEE, include
three sets of potencial fimbrial operons, two potential EHEC effec-
tor proteins, two genes located on the pOl 57 plasmid and numer-
ous genes located within potential pathogenicity islands. These data
support the hypothesis that in addition to irs known role as a regu-
lator of the LEE PAl, Ler may have a broader role as a global regu-
lator in EHEC.
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29. GENETIC VARIATION ASSOCIATED WITH
IMMUNOSENESCENCE ON THE 3RD CHROMOSOME OF
DROSOPHIlA MELANOGASTER
Adrienne Starks, Leanne Foster and Jeff Leips

Aging is a biological phenomenon that with time causes deteriora-
tion in an organism, which includes an increased susceptibility to
disease, loss of agility and mobility, and decreased function in hie-
logical processes. Two prevalent evolutionary theories of aging that
attempt to explain this deterioration are antagonistic pleiotropy and
mutation accumulation." Antagonistic pleiotropy suggest that many
genes have positive effects early in life and negative effects late in life,
whereas, mutation accumulation suggests that mutations accumulate
through out life, but have deleterious effects late in life. This phe-
nomenon is especially interesting when studying susceptibility co
disease or infection. We attempt to understand the genetic basis of
decline in the function of the immune system due co aging,
immunosenescence. This approach involves studying Drosophila
melanogaster that only differ genetically at certain region on their
3rd chromosome and challenging them with a natural pathogen,
Escherichia coli (Rcoli), during early age (l week) and late age (6
weeks). Therefore, genetically based differences in immune response
to infection will be attributed to variable regions on the 3rd chromo-
some This research is designed to test the hypotheses that : (I)
genetic variation produces variation in immune response and (2) the
rate of decline in immune function with age is genetically based.
Results of this study will be reponed.

31. UNRAVELING THE ROLE OF DESMOSOMAL CAD-
HERINS IN MORPHOGENESIS
Juan Consuegra

Desmosomal proteins have been known to playa role as adhesion
molecules at the eukaryotic cell surface for many years. More recent-
ly, these proteins have also been associated with signaling events and
tissue morphogenesis. For example, a Zebrafish mutant strain known
as 'cs 1032' displays defects in the morphogenesis of its cardiovascu-
lar and neurological systems, seemingly attributable to the deletion
of a chromosomal region that contains some of the genes encoding
desmosomal proteins. An Expressed Sequence Tag (EST) identified
with the code 'FK30G01' has also been mapped to the chromosomal
region deleted in cs1032 and found to bear homology to desmoso-
mal sequences in Zebrafish and other organisms. This is of relevance
in light of the fact that desmosomal genes in most organisms are
clustered together in specific regions of their genome. In this con-
text, the present research project seeks to establish whether or not the
product of the gene associated with FK30G01 is involved in mor-
phogenesis, which would support the involvement of desmosornal
cadherins in more than just tissue architecture. The approach that we
are using to test our hypothesis involves the assessment of the expres-
sion profile of EST FK30G01 via in situ hybridization, disrupting
the expression of the gene via morpholincs and subsequently study-
ing the phenotypes generated by knocking down the gene. The prac-
tical aspects of the project are complicated by the fact that we are
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working with a hypothetical gene (l.e., we have not established the
identity ofFK30G01 l.

32. THE EFFECTS OF 14 AND U2 RIBOSOMAL PROTEIN
MUTATIONS ON ERYTHROMYCIN RESISTANCE IN E.
call
Megan Fitzpatrick, Julie Wolf and Janice Zengel

The 50S bacterial ribosome is the site of action of macrolide antibi-
otics, including erythromycin, which binds to the peptide exit chan-
nel to inhibit bacteria! protein synthesis. Ribosomal proteins (r-pro-
teins] L4 and L22 contain extended loops that reach to the lining of
the peptide exit channel in the core of the 50S subunit. Mutations
in these loops have been identified which confer erythromycin resist-
ance in E. coli. These mutations either narrow the channel so eryth-
romycin cannot bind (L4 mutation), or widen the channel so eryth-
romycin can bind, but the nascent peptide chain can still escape
(L22 mutation). In order to further characterize the L4 and L22 r-

proteins and their extended loops, erythromycin-resistant colonies
from three different strains of E. coli were selected, and DNA encod-
ing the L4 and L22 r-proreins was PCR amplified and sequenced to

identify mutations conferring erythromycin resistance. Six new
mutations were found in the extended loop of L4, including four
missense mutations in codon 66, one missense mutation in codon
63, and a 12 basepair insertion in codon 59. One new mutation in
the extended loop of L22 was identified, which consisted of a 45
basepair insertion in codon 99, appearing ro act similarly to the L4
mutation originally identified which narrows the peptide exit chan-
nel. These results not only appear to confirm that mutations in the
extended loops ofL4 and L22 are the major facrors in erythromycin
resistance in E. coli, but they also reveal the importance of codon 66
in L4 and suggest a new type of L22 mutation that can confer eryth-
romycin resistance.

33. EXPRESSION OF MATURE VOLVOX HATCHING
ENZYME: VECTOR CONSTRUCTION AND RECOMBI-
NANT BACMID PURIFICATION
Mudirha Gunasinghe and Julie Wolf

Volvox carreri is a colonial, spherical green alga that has been used as
a model organism to study cell fate. The organism is composed of
two different cell types: somatic cells, dedicated for motility and
gonidia, the reproductive cells. In the asexual life cycle, a mature
Volvox spheroid is composed of approximately 2000 somatic cells
and ~16 gonidia enveloped by a hydroxyproline-rich glycoprotein
and polysaccharide matrix. 'When juvenile cells that develop from an
embryo are ready to be hatched, this matrix is digested by a serine
protease known as the Volvox Hatching Enzyme (VHE). Although
Volvox can be genetically manipulated, current transformation pro-
cedures are inefficient. To attempt to provide Volvox cells suitable for
elecrroporation, a potentially more efficient and useful transforma-
tion procedure, we want to take advantage of this serine protease to

digest the impenetrable matrix. We are using a heterologous insect
cell expression system to prepare recombinant VHE protein for use
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expression in a subset of the worm's ventral cord neurons (VCNs).
This may have relevance to the observed Uncoordinated phenotype
{Unc) seen in animals carrying Wnt mutations. 1'6 increase our
understanding of the role Wnt signal transduction plays in vulva for-
mation and possibly neuron specification in the worm, I will identi-
fy putative Wnt pathway targets using AR)rmetrix microarray analy-
SiS. We previously showed that a stable, heat shock inducible
del'NT bar-I gene product, which encodes the Wnt pathway tran-
scriptional activator, leads ro over-activation ofWnt signaling in the
Vulva Precursor Cells (VPCs), and yields the Multivulva phenotype
(Muv) common to over-induction. Using transgenic animals
expressing this variant gene, Iwill compare the transcription profiles
of over-induced worms with that of wild-type animals and look for
statically significant differential gene expression. The caveat of this
brute force approach will be the global affect on Wnt targets, includ-
ing those not exclusive to the VPCs or VCNs. In order ro address
this, 1 will also apply a strategy whereby transcripts can be isolated
from specific cell types. Using flag-tagged poly-A binding protein
(PAB-l), driven by cell-type specific promoter elements, 1will isolate
an mRNA pool derived predominantly from the vulva precursor
cells, or the ventral cord neurons. Again by microarray analysis, J
will compare the gene expression profiles generated in these specific
cell groups to those of wild-type animals. Progress on both of these
approaches will be reported.

.~
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in electroporecion of Volvox carteri. Because of the potential toxici-
ty of the serine protease to expressing cells, the VHE protein will be
expressed as a secreted protein which will be purified from the insect
cell growth media.

34. THE ISGI5-SPECIFIC PROTEASE, UBP43, INTERACTS
WITH SSRPI IN AN INTERFERON-DEPENDENT MAN-
NER
Janette M. Harro, Xiao-Liog Li and Bret A. Hassel

ISG 15 (Interferon-stimulated gene-15Kd) is a ubiquirin-Iike protein
(ubi) that posrtranslationally modifies cellular proteins via a mecha-
nism analogous to that of ubiquitin tub). A family of deconjugating
enzymes can reverse protein modification by ub and ubls, providing
a rapid mechanism to modulate protein function. The ISGI5-spe-
cific isopepcidase, ubp43, catalyzes ISG15 deconjugation and active-
ly regulates the profile ofiSG 15 conjugates in cells. Only five ISG 15
conjugates have been identified to date, and the physiological roles
of ISG15 conjugation remain undefined. To identify candidate
lSG 15 conjugates and dissect the regulation of ubp43 activity, we
sought to identify proteins that interact with cbp-B. A yeast ewe-
hybrid screen using a full-length ubp43 protein as 'bait' identified
SSRPI (structure-specific recognition prorein-l ) as a strong ubp43
inter-actor. SSRPI and its heterodimeric partner, Sptl6, comprise
the FACT (facilitates chromatin transcription] complex that func-
tions to enhance transcription through nucleosornes. Co-immune-
precipitation analyses revealed that SSRPl and ubp43 interact in
mammalian cells; interestingly, this interaction was only observed in
interferon-treated cells. Expression of rransfected SSRPI enhanced
the solubility of ubp43, suggesting that the interaction involves a
change in subcellular localization. Current studies are focused on
determining if SSRPI is modified by ISGI5; we have focused on
transient expression of conjugative enzymes and lSG 15 to increase
levels of cellular ISG15 conjugates and examine lSGylation of
SSRPI. These findings suggest that, similar to ub and other ubls,
the ISG15 conjugation pathway may modulate a fundamental com-
ponent of the transcriptional machinery.

35. IDENTIFICATION OFWNT PATHWAY TARGET GENES
IN C. ELEGANS BY MICROARRAY ANALYSIS
Belinda M.B. Jackson and David M. Eisenmann

Outing development, metazoan organisms utilize extra-cellular sig-
naling pathways as a mechanism of cell fate specification. The trans-
duction of these external signals to the cell's nucleus culminates in
the activation or repression of gene expression and a cell-type specif-
ic transcription profile. Wnt signal transduction is one such highly
conserved pathway and homologs (both structural and functional)
have been identified in a vast array of organisms. Although the
mechanistic controls of this system have been thoroughly analyzed,
a comprehensive list of the pathway's target genes is lacking.
Members of the Eisenmann laboratory and others have shown Wnt
signaling acts in C. elegans vulval cell fate specification. Analysis has
also revealed that some of the pathway components exhibit gene
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36. TAGGING TETD: INCREASING PROTEIN SOLUBILITY
FOR CHARACTERIZATION OF TRANSCRIPTION ACTI-
VATION
Mary E.M. Larkin, Benjamin Nickle, Julia B. Wolf and Richard E.
WolfJt.

The tetD gene encodes a protein that is part of a subset of transcrip-
tion facrors in the AraC/XylS family of positive regulators. The sub-
set to which TetD belongs includes SoxS, MarA, and Rob, and all
activate genes whose expression results in some level of resistance to

oxidative stress, organic solvents, heavy metals, and antibiotics. The
TetD protein has been extensively characterized in vivo, but in vitro
characterization has been hindered by its instability and insolubility,
which are common attributes of AraC/XylS proteins. Purified pro-
tein is required to determine ifTetD directly or indirectly activates
transcription. To attempt to overcome the insolubility of the Tecf)
protein, we cloned the tetD gene into 3 Snaeagene vectors contain-
ing a solubility enhancement tag (SET) consisting of a series of 43
amino acids of ?6, -12, or ? 18 net negative charge. The SET plasmid
constructs also contain a Q-tag sequence, which is a series of 56
amino acids that encodes the a-Fragment of b-galactosidase for use in
protein quantification assays. In addition to the wild-type Tetl) pro-
tein, a DNA-binding mutant (R63A) in which alanine replaces a
conserved arginine at codon 63 was cloned. Fusion proteins purified
from the vecrorts) that optimize solubility for the wt and R63A TetD
will be used for in vitro characrerizarion. Preliminary results indicate
optimal solubility is obtained for wt 'Ietl) in the SET3 vector and
R63A TetD in the SET2 vector.
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ulatory role of hnRNP AlB on TRX. Pose-translational modifica-
tions of hnRNPs are known to regulate their functions. Here we
show that hnRNPAl8 is an in vitro substrate for CK2, GSK3, PKC
and hSMG-l ATX. However, only hnRNP A18 phosphorylation by
me hypoxia inducible GSK3?j in vitro resulted in increased hnRNP
AlB RNA-binding activity as evidenced by Northwestern analysis.
Moreover, immunoprecipirarion of hnRNP AlB from Uv-rreared
RKO cells showed an association with GSK3?j, suggesting that
hnRNP AlB is also a GSK3?? target in vivo. Together, these data
suggest that the cyroprorecnve role of hnRNP A18 is mediated by
post-transcriptional regulation of transcripts involved in the geno-
roxie stress-response, such as TRX.. Importantly, by evaluating the
role ofhnRNP AlB on TRX, hnRNP AlB could be an ideal model
to study post-transcriptional regulation in response to gencrcxic
stress.
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37. RAPID GENE SYNTHESIS: A ONE-STEP APPROACH TO
PCR·BASED GENE SYNTHESIS
Amcec Ibrahim, Stephanie Vadasz, Gang Wu, Julie Wolf and
Stephen Freeland

PCR-based gene synthesis is conventionally done in two steps: the
assembly of all overlapping oligonucleotides by self-priming and the
amplification of the full-length gene product using an additional set
of primers. We propose a simplified and improved method of gene
synthesis which combines the two steps into one. We found that the
efficiency of this new method, which we have termed rapid gene
synthesis, is affected by multiple parameters in the PCR reaction.
Specifically, the concentration of assembly oligonucleotides appears
to be crucial, with the optimal final concentration of each assembly
oligonucleotide being approximately 0.01 ?M. We have also found
that KOD HiFi and KOD XL polymera.ses out-perform Taq and Pfu
in this process. Other factors that affect the efficiency of rapid gene
synthesis include the ratio of amplification primer concentration to

assembly oligonucleotide concentration, and to a lesser extent, the
number of PCR cycles and the annealing temperature of the peR
reaction. Sequencing of gene products indicates that on average the
accuracy with KOD HiFi polymerase is approximately 99.97%.
Ultimately, rapid gene synthesis provides a morc simple and efficient
approach to gene synthesis, which may lead to large-scale automa-
tion of this process in the future.

38. POST· TRANSCRIPTIONAL REGULATION OF THIORE-
DOXIN BY THE STRESS-INDUCIBLE HNRNP Al8
Ruiqing Yang, France Carrier and David J. Weber

The regulation of protein translation is an important component of
the cellular response to genotoxic stress. hnRNP A 18, an oxidative
stress-inducible RNA-binding protein, plays a cytoprcrecnve role
against genoroxic insults. We show here that upon UV Ihypoxic stim-
ulation, hnRNP AlB rranslocates from the nucleus to the cytosol.
Using a modified SELEX assay, we have previously identified that
hnRNP Al8 binds to 26 stress-inducible transcripts including
thioredoxin (TRX). In this study, auempts have been made to
understand the role of hnRNPAIB in response to UV- and hypoxic
stress induced regulation ofTRX transcripts. Elecrromobiliry shift
and northwestern assays show a specific interaction of GST
hnRNPA IB with the 3'-UTR ofTRX. in.a dose dependent manner.
Our in vitro data indicate that both the hnRNP A18 RBD and the
RGG box bound to the 3'-UTR ofTRX equally well, but an addi-
tive effect was seen when both domains were present.
lmmunoprecipitarion of hnRNP Al8 from polysomal fractions of
Uv-rreared RKO colon carcinoma cells confirms the interaction of
hnRNP A18 with TRX transcripts in vivo. In addition, functional
assays indicate that hnRNPA18 can increase TRX translation by sta-
bilizing the transcript and interacting with eIF4G, a component of
the general translational machinery. These data were corroborated by
transfection of RKO cells either with antisense-hnRNPAIB or its
siRNA where a significant reduction of TRX protein levels was
observed. Collectively these data support a post-transcriptional reg-
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39. INTEGRATING ACADEMICS INTO THE LATINO
IDENTITY: AN ACADEMIC INTERVENTION PROPOSAL
Becky Roosevelt, Rebbecca Goldring. Virginia Brown, Brian Ward
and Jan Gryczynski

In recent years, Montgomery County Public Schools (MCPS) have
made increasing efforts to improve high school retention rates for
their Latino students. There is a need for both academic improve-
ment and increased school involvement among this rapidly growing
population. While the activities- based youth development programs
run by Identity, Inc. are helping raise the degree of Latino school
involvement, no academic componems currently exist to comple-
ment them. In response to the perceived need for an academics based
intervention, Identity Inc. has requested proposed designs for an aca-
demic program to complement the youth development program.
The goals of this program would be to decrease eventual drop out
rates among Latino students, while increasing involvement and aca-
demic achievement and fostering a sense of self-esteem and self-effi-
cacy. This research proposal is an answer to that request. In order to
create a program that fits the population of Latino students in
Montgomery COUnty, theory, existing literature on Montgomery
County and its Latino population, existing literature on Latino aca-
demic achievement, needs assessments, and existing program models
were all relied upon. This proposed program is designed to help
Latino students experience educational success and learn to view aca-
demic achievement ali a valuable pan of their identity.

40. HANDlS NEIGHBORHOOD ASSESSMENTS
Jennifer Lloyd, Janet Donohue, Michele K. Evans, Jessica Kelley-
Moore and AJan B. Zonderman

Although many studies have demonstrated the influence of the social
and physical environment on health outcomes, a deeper understand-
ing of how and why this influence occurs has not been presented.
This project will focus on a neighborhood assessment designed to
capture area characteristics that can be linked to health outcomes in
a diverse population. Healthy Aging in Neighborhoods of Diversity
across the Life Span (HANDLS) is a 20~year longitudinal study
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being conducted in Baltimore by the National Institute on Aging.
The study's main focus is on age-related health disparities of resi-
dents selected from 12 census tracts in Baltimore. In-depth medical
evaluations of participants are obtained onboard mobile research
vehicles stationed within the study community. The physical and
social environment is measured with a neighborhood and grocery
store assessment for each of the twelve neighborhoods. The grocery
store assessment captures availability and prices of items selected
from the USDA's Thrifty Food Plan. The neighborhood assessment
captureS area characteristics such as social disorder, physical disorder,
and social capital. This project presents a detailed literature review of
physical and social influences on health. We demonstrate how these
abstract concepts can be operationalized in a neighborhood study
and we validate our measures with data from two diverse neighbor-
hoods in Baltimore.

41. INFORMING GERONTOLOGY STUDY THROUGH
INTERNATIONAL PERSPECTIVES
Kelly J. Niles, Tommy Piggee and J. Kevin Eckert

The United States is expected to experience tremendous growth in
the demand for long-term care. The doubling of the elderly popula-
tion by 20ID willlikely place a strain on our current long-term care
system. As students of gerontology and experts in the field of aging
study current and future issues of long-term care in the U.S., inter-
national perspectives can serve to inform the development of policies
and programs that may attempt tc mediate the expected long-term
care crisis and more specifically, support community-based support
systems for older adults. The University of Maryland, Baltimore
County International Field Scholars Program recently hosted a
workshop in Denmark entitled International Best Practices
Workshop in Long-Term Care: The Denmark Model. This interac-
tive discussion will explore the experience of students and faculty
who, in traveling to Denmark engaged in a cross-national conversa-
tion focusing on new ideas, opportunities, and insights relevant ro

aging policy and programs in the United States. Additionally, the
discussion wilJ address programmatic issues related to international
study, the benefits of studying abroad and, how students and faculty
can make the most of their experience.

42. 'YOU DON'T HAVE TO HIDE YOURSELF HERE': A
COMPARATIVE CASE STUDY OF THE SOCIAL CON-
STRUCTION OF REHABILITATION FOR MULTIPLE SCLE-
ROSIS PATIENTS
Karis Pallone

Multiple Sclerosis (MS) is a chronic and oftentimes progressive neu-
rologic condition. Symptoms associated with MS may affect ambu-
larion, vision, and speech. Disease onset typically occurs during
mid-life when adults catry a heavy burden of work and family relar-
ed responsibilities. Research has recently found rehabilitation for
MS patients to be an effective means to slow disease progression and
improve patient functioning. Given rehabilitation's potential to

impact the life course of MS patients', it is important to understand
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how the structure of rehabilitation programs and facilities impact
MS patients' identity, long-term health, well-being, quality of life,
and commirment to rehabilitation progtams. The purpose of this
study is to invesrigate the social construction of rehabilitation at two
sites using observational analysis and interviews with MS patients.
Results indicate that within these programs, barriers commonly
encountered by MS patients in larger society are minimized so as to

help patients focus solely on rehabilitation. Analysis of the inter-
views resulted in the identifi-cation of patient equality and a setting's
simplified focus as key themes within rehabilitation programs thar
lead to positive outcomes. Patients also described the rehabilitation
programs as having a 'family' feel and noted that disability did not
incite devaluation in these-settings. Patients viewed rehabilitation's
social component and the relationship patients have with each orher
as important coping mechanisms. Commitment to rehabilitation
appears to increase as a result of these factors. This is notable COil-

sidering the positive consequences that rehabilitation may have on
the MS patients' health, well-being, and long-term quality of life.

43. HEALTH STATUS OF RURAL ELDERS WHAT DOES
THE LITERATURE SAY?
Joanna Samsel!

The purpose of this literature review is to identify factors that may
influence the health status of rural elderly individuals. Older adults
residing in rural areas are more likely to rate their health status poor-
er than that of older adults residing in urban areas. Some of the fac-
tors that may influence their health status include income, age dis-
tribution, access to care, education, and various environmental fac-
tors. Incidence rates of certain chronic conditions such as heart dis-
ease, arthritis, and diabetes are higher in rural areas. Limitations in
daily activities are more common among residents in rural areas.
Rural elderly individuals are heterogeneous and their diverse back-
grounds and cultures need to be identified to completely understand
their health. Elderly individuals in rural areas may have poorer
health because of lower incomes, difficulties in accessing care, and
lower education levels. Little recent research has been conducted in
this area and new analysis techniques, better samples, and recogniz-
ing environmental concepts is needed to evaluate the health of rural
elderly.

44. WORK ORGANIZATION, ECONOMIC INEQUALITY,
AND DEPRESSION
Daniel]. Van Dussen and Carles Munraner

Abstract The purpose of the current investigation is to investigate the
relationships between nursing home work environment, emotional
strain and depression in nursing assistants in Ohio and West
Virginia. A cross sectional study was conducted of 368 nurse assis-
rants in forty-nine nursing homes in Ohio and West Virginia.
Organizational arrribures were measured independently at the indi-
vidual and organizational levels. Multi-level modeling techniques
were used to analyze the data. We examined nursing home organiza-
tional structure {ownership type, managerial style), work organiza-
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being conducted in Baltimore by the National Institute on Aging.
The study's main focus is on age-related health disparities of resi-
dents selected from 12 census tracts in Baltimore. In-depth medical
evaluations of participants are obtained onboard mobile research
vehicles stationed within the study community. The physical and
social environment is measured with a neighborhood and grocery
store assessment for each of the twelve neighborhoods. The grocery
store assessment captures availability and prices of items selected
from rhe USDA's Thrifty Food Plan. The neighborhood assessment
captures area characteristics such as social disorder, physical disorder,
and social capital. This project presents a detailed literature review of
physical and social influences on health. We demonstrate how these
abstract concepts can be operarionalized in a neighborhood study
and we validate our measures with data from two diverse neighbor-
hoods in Baltimore.

41. INFORMING GERONTOLOGY STUDY THROUGH
INTERNATIONAL PERSPECTIVES
Kelly]. Niles, Tommy Piggee and J. Kevin Eckert

The United States is expected to experience tremendous growth in
the demand for long-term care. The doubling of the elderly popula-
don by 2010 will likely place a strain on our current long-term care
system. As students of geromology and experts in the field of aging
study current and future issues of lcng-rerm care in the U.S., inter-
national perspectives can serve to inform the development of policies
and programs that may attempt to mediate the expected long-term
care crisis and more specifically, support community-based support
systems for older adults. The University of Maryland, Baltimore
County International Field Scholars Program recently hosted a
workshop in Denmark entitled International Best Practices
Workshop in Long-Term Care: The Denmark Model. This interac-
tive discussion will explore the experience of students and faculty
who, in traveling to Denmark engaged in a cross-national conversa-
tion focusing on new ideas, opporruniries, and insights relevant to
aging policy and programs in the United States. Additionally, the
discussion will address programmatic issues related to international
study, the benefits of studying abroad and, how students and faculty
can make the most of their experience.

42. 'YOU DON'T HAVE TO HIDE YOURSELF HERE': A
COMPARATIVE CASE STUDY OF THE SOCIAL CON-
STRUCTION OF REHABIUTATION FOR MULTIPLE SCLE-
ROSIS PATIENTS
Karis Pallone

Multiple Sclerosis (MS) is a chronic and oftentimes progressive neu-
rologic condition. Symptoms associated with MS may affect ambu-
lation, vision, and speech. Disease onset typically occurs during
mid-life when adults carry a heavy burden of work and family relat-
ed responsibilities. Research has recently found rehabilitation for
MS patients to be an effective means to slow disease progression and
improve patient functioning. Given rehabilitation's potential to
impact the life course of MS patients', it is imporranr to understand
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how the structure of rehabilitation programs and facilities impact
MS patients' identity, long-term health, well-being, quality of life,
and commitment ro rehabilitation programs. The purpose of this
study is to investigate the social construction of rehabilitation at two
sites using observational analysis and interviews with MS patients.
Results indicate that within these programs, barriers commonly
encountered by MS patients in larger society are minimized so as to

help patients focus solely on rehabilitation. Analysis of the inter-
views resulted in the identification of patient equality and a setting's
simplified focus as key themes within rehabilitation programs that
lead to positive outcomes. Patients also described the rehabilitation
programs as having a 'family' feel and noted that disability did nor
incite devaluation in these settings. Patients viewed rehabilitation's
social component and the relationship patients have with each other
as important coping mechanisms. Commitment to rehabilitation
appears to increase as a result of these factors. This is notable con-
sidering the positive consequences that rehabilitation may have on
the MS patients' health, well-being, and long-term quality of life.

43. HEALTH STATUS OF RURAL ELDERS WHAT DOES
THE LITERATURESAY?
Joanna Samsell

The purpose of this literature review is to identify factors that may
influence the health status of rural elderly individuals. Older adults
residing in rural areas are more likely to rate their health status poor-
er than that of older adults residing in urban areas. Some of the fac-
tors that may influence their health status include income, age dis-
tribution, access to care, education, and various environmental fac-
tors. Incidence rates of certain chronic conditions such as heart dis-
ease, arthritis, and diabetes are higher in rural areas. Limitations in
daily activities are more common among residents in rural areas.
Rural elderly individuals are heterogeneous and their diverse back-
grounds and cultures need to be identified to completely understand
their health. Elderly individuals in rural areas may have poorer
health because of lower incomes, difficulties in accessing care, and
lower education levels. Lirrle recent research has been conducted in
chis area and new analysis techniques, better samples, and recogniz-
ing environmental concepts is needed to evaluate the health of rural
elderly.

44. WORK ORGANIZATION, ECONOMIC INEQUALITY,
AND DEPRESSION
Daniel ). Van Dussen and Carles Mumaner

Abstract The purpose of the current investigation is to investigate the
relationships between nursing home work environment, emotional
strain and depression in nursing assistants in Ohio and West
Virginia. A cross sectional study was conducted of 368 nurse assis-
rants in forty-nine nursing homes in Ohio and West Virginia.
Organizational attributes were measured independently at the indi-
vidual and organizational levels. Multi-level modeling techniques
were used to analyze the aata. We examined nursing home organiza-
tional structure (ownership type, managerial style), work organiza-
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[ion (emotional strain), in relation to the prevalence of depression
among nurse assistants. Workplace emotional strain and age are asso-
ciated with increased odds of depression. Implications: Nursing
home work and the environment it fosters has a strong effect on
emotional strain and depression among nursing assistants.

45. PREDICTORS OF PSYCHOSOCIAL FUNCTIONING IN
SIBLINGS OF ANXIOUS CHILDREN
David Dia and Donna Harrington

This exploratory study examines psychosocial functioning of siblings
of children with an anxiety disorder. The lack of research in this area
is surprising as anxiety disorders arc me most common mental health
problem for children. Siblings of a child with an anxiety disorder
may be at higher risk for these disorders. Parents with a child in treat-
menr for an anxiety disorder were asked to complete the Child
Behavioral Checklist on that child's sibling. Data were collected on
65 siblings; parents reponed that 8 (12%) of the siblings had clini-
cal mental health diagnoses. Of the 57 siblings who did nor have a
diagnosis, 31 (54%) had scores in the borderline or clinical range on
the CBCL/6-18. Parents were also asked to provide demographic
and personal history information; 30 (46%) of the parents reponed
a history of an anxiety disorder, depression, or poth. Regression
analyses were used to examine psychosocial functioning in the sib-
ling, with parental history of a psychiatric diagnosis and several char-
acteristics of the anxious child (having only an anxiety disorder, hav-
ing both anxiery and depression. and length of treatment} were used
as predictors. None of the predictors were significant for externaliz-
ing behaviors (F '" 1.385, P '" .250). A parent having a psychiatric
diagnosis and length of treatment were significant for predicting
internalizing behaviors in the sibling (F '" 3.001, P '" .025, R2 '" .17).
Parental psychiatric diagnosis, length of treatment, anxiety only,
were predictive of the total score (F = 2.966, P = .027, R2 = .I7l.
Implications for treatment planning for the anxious child and fami-
ly will be discussed.

46. TRADITIONAL AGE VERSUS NON~TRADITIONAL
AGE SOCIAL WORK STUDENTS' PERSPECTIVES OF
SOCIAl WORK EDUCATION
jayshree jani, Diane Hall and Alexa Smith-Osbourne

The poster will present three exploratory studies using survey meth-
ods which investigate whether or not there are differences between
traditional age and non-traditional age social work students. One
study surveyed SSW students about their satisfaction with their
experience in social work education. The next study surveyed recent
BSWand MSW Tide N-E graduates concerning perceived impact
of educational factors on their preparation for child welfare practice.
The third study surveyed recent MSW graduates on their perceived
preparedness for practice with substance abuse issues. The
researchers hypothesize that there are differences between traduion-
al age and non-traditional age social work students' perceptions of
important educational factors that contribute to practice prepared-
ness.
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47. PARENT AND PEER INFLUENCES ON ADOLESCENT
SUBSTANCE USE: ETHNIC GROUP COMPARISONS IN A
NATIONAL STUDY OF ADOLESCENTS
jieun Lee and Lisa jordan-Green

The present study investigates peet subsrance use as a 'mediator'
between parental knowledge about the peer networks and adolescent
substance use. Analyses were conducted on a supplemental sample
from the National Longitudinal Study of Adolescent Health dataset
(n '" 2,841), which includes European American, African American,
and Asian American adolescents. It was predicted [hat higher levels
of parental knowledge about the peer networks at Wave 1 are associ-
ated with lower levels of peer substance use at Wave I and in turn,
predict lower levels of adolescent substance use ar Wave II. This
study found no support for a 'mediation' model. However, the
results of this study showed that [here was a direct influence of peer
substance use on adolescent substance use, suggesdng that adoles-
cents who reported that their friends used more substances were at
increased risk for using more substances themselves. Additional
analyses were conducted to investigate ethnic difference on the
effects of parental knowledge about the peer networks and peer sub-
stance use on adolescent substance use. Some interesting differences
between European American and African American adolescents were
identified. The findings suggested that pet-r adolescent usc was less
strongly relared to adolescent substance use for African American
adolescents compared to European American adolescents. Overall,
this study addressed the importance of peer associations and their
effect on adolescent substance use.

48. ISSUES SURROUNDING THE DEINSTITunONALIZA~
nON OF NON-EWERLY NURSING HOME RESIDENTS
Annette E. Snyder

Umil relatively recently, the primary purpose of nursing homes was
to serve as domiciles for older adults who lacked the:familial or social
suPPOrt system to assist with care needs they themselves were unable
to perform, or, whose health status (physical/fimcnonal. mental/cog-
nitive, or medical) exceeded [he capacity of their support system to
sustain them in the community. In a more recent trend, the non-
elderly are a growing portion of the nursing home population, for
periods that are of a short to moderate duration, for recuperative or
rehabilitative care, or, in some circumstances, stays of uncertain
length, which can become permanem. Less is known about the non-
elderly nursing home resident than is known abour the highly-stud-
ied older adult resident. T Currently, [here are many initiatives (leg-
islative and programmatic), and resources being focused on the issue
of deinsriunionalizarion. At times, institutional placement may not
reflect the desire of [he resident or be the most efficiem or cost-effec-
tive alternative. In addition to the important consideration of the
civil rights of institutionalized individuals, there is also the improved
quality of life gained through independent living, and expected
reductions in costs. This literature review will focus on the follow-
ing topics as they relate co the non-elderly nursing home resident:
trends in nursing home residency-national and aryland: Medicaid
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Home and Comrnuniry-based Services; the Social Context of
Disability; the disability movement, including the independent liv-
ing movement; and the ADA, the Olmstead Decision and other
national/state initiatives for which it has been a catalyst.

49. SMOKING AND ORAL CANCER SCREENING
Hua Ling, Shahinaz Gadalla, Eileen Steinberger, Pat Langenberg,
Carmela Groves, Ebenezer Israc, Diane Dwyer, Min Zhan and
Annette Hopkins

Objectives: Cigarette smoking is one of the most important risk fac-
tor for oral cancer. This study examines whether oral cancer screen-
ing is performed more frequently in current and former smokers as
compared to non-smokers and to determine other factors associated
with having the screening examination. Methods: In 2002, a pop-
ulation based statewide, random digit dial telephone survey was car-
ried Out in Maryland, examining cancer screening and risk behav-
iors. Logistic regression was performed. Results: 5040 persons, 40
years of age or older, were interviewed. The prevalence of current
smokers in the population was 18%. Current smokers were less like-
ly to visit a dentist in the previous year than former and non-smok-
ers (63.8% vs. 76.6% and 80.1%, respectively, p &It; 0.000l).
42.7% of the population reported ever having had an oral cancer
screening examination; 31.2% reported having the exam in the last
year. Dentists and dental hygienists performed 89% of the exams.
Physicians performed only 7.4%. Logistic regression showed that
current and former smokers were no more likely to report having
ever been screened than never smokers. (OR,,,0.99, CI=0.82-1.19,
OR=l.lO, CI=0.95-1.26). Females, persons with higher education,
non-blacks, persons in good health, and those reporting a dental visit
in the last year were more likely to have been screened. Conclusions:
Current smokers and former smokers, who are at higher risk for
developing oral cancer, are no more likely to be screened for oral can-
cer than non-smokers. Healrhcare providers should be encouraged to
provide more oral cancer screening, especially for smokers.

50. IN VITRO RELEASE OF PlASMID DNA FROM SILK-
ElASTINLIKE HYDROGElS
Vikas Moolchandani

In Vitro Release of Plasmid DNA from Silk-Elastinlike Hydrogels v:
Moolchanclani1, M. Haiderl,2, and H. Ghandeharil, 3, 4, IDept.
of Pharmaceutical Sciences, 3Greenebaum Cancer Center and
4Program in Bioengineering, University of Maryland, Baltimore,
Baltimore, MD, USA, 2Depanment of Biomedical Engineering,
The Johns Hopkins University, Baltimore, MD, USA. Objective.
The objectives of this study were to examine the influences of poly-
mer structure, ionic strength of the media and gelation time on
DNA release from hydrogels made of two structurally related recom-
binant silk-elastinlike protein polymers (SELPs). Methods. The
DNA-containing hydrogels were made by gently mixing aliquots of
plasmid DNA and 12 w/w% polymer solutions of SELP 47K and
SELP 415K respectively. The mixtures were incubated at 37 oC for
appropriate cure time and the DNA-containing hydrogels were cut
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into cylindrical discs. The discs were placed in 4 ml glass vials con-
taining 3 ml of the release buffers of three difjerenr ionic concentra-
tion, i.e. 0.016 M, 0.16 M, and 1.6M. The amount of DNA in the
release media was determined by using Picogreen DNA
Quantitarion. The interaction of the polymers containing one lysine
residue per monomer repeat with plasmid DNA at various ionic
strengths was evaluated by a turbidity assay. Results and Discussion.
At 4 h cure time cumulative release from 415K hydrogels was high-
er than 47K up to day 21. Beyond day 21 there was no significant
difference in cumulative amount of DNA released from these two
hydrogels cured for 4 h. An increase in cure time from 4 h to 48 h
resulted in lower cumulative release for both polymers. This differ-
ence in release was more pronounced for hydrogels made from SELP
47K compared to SELP 415K. The release of DNA from hydrogds
made of SELf> 4! 5K showed a strong dependence on the ionic
strength of the medium with the highest release observed at 0.16 M.
SELP 415K was designed such that it has a similar molecular weight
as SELP 47K but with longer elastin-like units. However there are
five more lysine residues in 47K polymer chains compared to 415K.
This can rednce the interaction of negatively charged plasmid DNA
with the 415K polymer backbone. To evaluate this phenomenon we
measured the absorbance of DNNpolymer complexes at low non-
gel forming concentrations. The absorbance of polymer 47K mix-
ture with plasmid DNA showed a substantial increase when prepared
at low ionic strength compared to high ionic strength. Mixtures of
SELP 415K and plasmid DNA showed lower turbidity at both ionic
strengths compared to their SELP 47K counterparts in part due to
the presence of lower number of lysine residues. Conclusions.
Results of this study demonstrate that by controlling SELP structure
at the molecular level using recombinant techniques it is possible to
control plasmid DNA release profiles for gene therapy applications.
Acknowledements. Financial support for this work was provided by
a grant from DOD Breast Cancer Research Program

51. INDUCTION OF THANATOSOMES BY CHEMOTHER-
APEUTIC DRUGS IN ORAL CANCER
P. Parashar, I.C. Papadimitriou, M.A. Reynolds, Ll. Sauk and N.G.
Nikirakis

Objectives: Although the morphology of the end stages of apoptosis
is well described, the preceding structural alterations remain elusive.
We have recently proposed a model that describes the morphology
of the prodromal stages of apoprosis, focusing on specific
eosinophilic cytoplasmic structures, called "thanarosomes" (Hum.
Pathol. 2000, 31, 1455-65). The aim of the present study is to eval-
uate the time-frame of these changes using as model oral squamous
cell carcinoma (SCC) cells treated with conventional chemothera-
peutic drugs. Methods: Human SCC cells (SCC-9) and
Cisplatinum-resisranr SCC cells (UMSCC-l and 10) were treated
with Cisplarinum and Doxorubicin. 'Ireatmenr-induced changes
were assessed by light microscopic evaluation of hematoxylin and
eosin stains and electron microscopic (EM) examination. Non-para-
metric correlation statistical analysis was used. Results: Treatment of
SCC9 cells with Cisplatinum and Doxorubicin induced the forma-
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rion of apoproric bodies and rhanarosomes. The latter appeared as
solitary or multiple, round or irregular eosinophilic cytoplasmic,
structures, either containing (t'nucleared") or devoid of F'anucleat-
ed") basophilic/nuclear material. There was a significant correlation
between exposure time and treatment-induced morphological alter-
ations, independent of concentration (p??O.002): while short periods
of treatment induced mainly anucieated rhanarcsomes, longer dura-
tions primarily caused the formation of nucleated rhanarosomes and
apoproric bodies. No significant morphological changes were seen in
the cisplarinum-resistanr cell lines when treated with cisplatinum.
EM examination showed only mitochondrial and surface microvilli
swelling after short period of treatment with low drug concentration;
in addition to cytoplasmic alterations, longer treatment with higher
dose caused prominent nuclear chromatin changes. Conclusion: Our
findings support the formation of two distinct categories of rhanaro-
somes in oral sec cells in response to chemotherapeutic drug treat-
ment. We propose that anucleated rhanatosomes correspond to the
early phases ofapoprosis, potentially resulting from membrane and
mitochondrial alterations, while nucleated thanatoscmes may repre-
sent the immediate cytoplasmic precursors of fully formed apoptot-
ic bodies.

52. MOLECULAR MECHANISMS AND IN VIVO ANTITU-
MOR STUDIES OF RETINOIC ACID METABOLISM
BLOCKING AGENTS IN BREAST CANCER MODEL SYS-
TEMS
[yori B. Patel, Angela Brodie and Vincent Njar

All-trans-retinoic acid (ATRA), a potent differentiating agent and
critical for development, is effective in cancer chemoprevention and
treatment. In addition, ATRA and its analogues have been investi-
gated in several systems as potential agents of chemoprevcnrion and
treatment of number of cancers including breast cancer. As a differ-
entiating agent, ATRA redirects cells towards their normal pheno-
type ameliorating tumor proliferation and invasion. ATRA also
exerts its effect through the induction of apoptosis. In spite of these
benefits, its clinical usc has been hindered, due to the emergence of
resistance and side effects. ATRA is responsible for the self-induction
of cytochrome P450 dependent enzymes (ATRA 4-hydroxylase)
present in different tissues as well as cancer cells, which rapidly
metabolize ATRA resulting in resistance. High therapeutic doses of
ATRA result in side effects and are not recommended. We have
designed and synthesized novel rerincic add metabolism blocking
agents (RM1BAs) (VN/14-1, VN/50-1, VN/66-1 and VN/69-l)
with the hypothesis that RAMBAs act by increasing the level of
endogenous ATRA, thereby avoiding the roxiciries of exogenously
administered high dose of ATRA. We have shown previously that
these RAMBAs are exceptionally potent inhibitors of ATRA metab-
olism in vitro in estrogen receptor positive (ER+) breast cancer cells
and they (VN/14-1 and VN/50-1) 'also enhance the anti-prolifera-
tive action of ATRA in MCF-7 and T47D cells and in addition po.~-
sess multiple biological activities. Here, we show that in MCF-7 and
T470 cells, VN/14-1 (1, 5 and 10 ?M, six-day treatment] is able to
increase the expression of cyrokeratin 18, as well as E-cadherin - well
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known differentiation markers, as determined by Western
immunoblotting and this effect was comparable to ATRA. In MCF-
7 and 1"470 cells, VN/14-1 cleaves PARP (poly-ADP-ribose poly-
merase), which serves as a marker of cells undergoing apoptosis as
determined by Western immunobloning. In T470 cells, VN114-1
(l, 5 and 10 ?M, six-day treatment) induces the active form of cas-
pasc-o. which suggests that apoprosis in T470 cells implicates the
caspase-y pathway. Like ATRA, VN/14-1 and other RAMBAs
(VN/50-1, VN/66-1 and VN/69-I) also down-regulate cyclin 01
(which is over-expressed in cancer cells) in MCF-7 and T47D cells.
ATRA mediates its action through the rerinoic acid receptors, which
can heterodimerize with other steroid receptors such as the estrogen
receptor. VN/14-1, which also has rerinoidal activity binds ro
rccinoic acid receptor (RAR&amp;#945;) and was shown to increase
the expression of estrogen teceptor protein when MCF-7 cells were
treated with I, 5 and 1O?M ofVN/14-1 for 6 days. When female
ovariectomized nude mice bearing MCF-7 tumor xenografcs (n '" 5)
were treated once daily (s.c. inj.), with 0.033 &amp;#61549;mollkg,
(equivalent to 12.2 mg/kg) VN/14-1 for six weeks, VN/14-1 caused
a significant reduction (85.2%) in the mean final tumor volume
compared with the vehicle-treated control animals (P &It; 0.05).
There was no apparent toxicity at this dose. VN/14-1 has promis-
ing in vitro and in vivo effects against hormone-dependent (ER+)
breast cancer models and is a strong candidate for the development
of therapeutics for breast cancer.

53. A POTENTIAL NOVEL MARKER FOR SALIVARY
GLAND TUMORS, LIV-J
M. Scheper, N. Nikitakis, H. Siavash, A. Gupta, K. Taylor and ).J.
Sauk

Objective: LlV-1 is an estrogen-regulated gene involved in intracel-
lular zinc transport. UV-l protein is found predominately within
hormonally controlled tissues. In breast cancer, LIV-I has been pro-
posed as a marker of lymph node metastatic potential. In cancer cells
LIV-1 may regulate: I)zinc transpon, altering growth, metabolism
and activating kinase-signaling pathways; 2)matrix metallopro-
teinase-like properties promoting invasion. The repotted presence of
hormone receptors in salivary gland (SG) carcinomas prompted us
to evaluate LIV-l expression in normal, benign and malignant SG
tissues. Methods: Two SG adenocarcinoma cell lines HSY and HSG
were evaluated for LlV-1 protein and mRNA expression by Western
blot and real-time RT-PCR, respectively. Immunohistochemistry
with LlV-1 antibody assessed protein levels of 12-malignant and 4-
benign SG tumors compared with normal SG tissues. Immunostains
were graded for positivity (0 for 0%, 1 for &It;20%, 2 for 20-50%
and 3 for &gt;50%) and intensity (weak-moderate-strong). Results:
LIV-I mRNA and protein expression were detected in both cell
lines. All seven-mucoepidermoid carcinomas showed LlV-1
immunopositiviry, which varied by tumor grade: low-, intermediate-
and high-grade tumors stained as 2-moderate/strong, 2-weak and 1-
weak, respectively. Other carcinomas stained as follows: carcinoma
ex-pleomorphic adenocarcinoma: Zcmoderate, acinic cell adenocar-
cinoma: j-moderare: adenoid cystic carcinoma: j-srrong: salivary
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duct carcinoma: 3-strong; adenocarcinoma NOS: 3-moderate; poly-
morphous low grade adenocarcinoma: 2-moderate. Benign SG neo-
plasms were positive for LlV-I and stained as follows: pleomorphic
adenoma: 3-moderate; papillary cystadenoma: 3-strong; basal cell
adenoma: l-rnoderarc: canalicular adenoma: j-moderare. Normal
SG showed consistent LJV-I staining graded as 3-moderate.
Conclusions: LlV-I was expressed in all SG tissues studied. possibly
in response to hormonal stimulation. Quantitative and qualitative
staining differences among the studied tissues may be related to
diverse composition, levels of hormonal stimulation andlor receptor
expression, and degree of differentiarion. LlV-l protein expression
may correlate with the histologic grade of mucoepidermoid carcino-
ma, possibly representing a marker of malignant potential.

54. PROTECTIVE EFFECT OF INOSITOL HEXAPHOS-
PHATE (IP6) ON ULTRA VIOLET B INDUCED INJURY IN
HACAT HUMAN KERATINOCYTES
Kendra A. Williams and Ivana Vucenik

Inositol hexaphosphare (lP6) is a polyphosphorylated carbohydrate,
originating from its parent compound inositol, both of which are
ubiquitously found in nature. IP6 is particularly found in the plant
kingdom, where it is abundant in cereals and legumes (0.4-6.4%),
but also in almost all mammalian cells although in smaller amounts.
IP6 is known for its strong anticancer effect, which has been demon-
strated both in vivo and in vitro. This important function of 1P6 is
exerted through its ability rc enter into the intracellular inositol
phosphate pool, where it regulates vital cellular functions such as sig-
nal transduction, growth. and differentiation. IP6 also inreracrs with
iron. inhibiting its ability to catalyze hydroxyl radical formation,
rhus preventing active oxygen species generation, oxygen species.
mediated carcinogenesis. and cell injury. Non-melanoma skin cancer
(NMSC) is the most frequently diagnosed malignancy in Caucasians
around the world. Ultra violet B (UVB) radiation causes direct DNA
damage, or indirect DNA damage through the formation of free rad-
ical and reactive oxygen species, which leads to biological responses
such as cellular proliferation, cell cycle arrest and apoprosis. These
factors can result in the induction of skin cancer, premature skin
aging. immuno-suppression, inflammation, and cell death. The
effect ofIP6 on skin cancer is nor known. To determine whether IP6
has protective effects against UVB radiation, we unlized the human
immortalized keratinocyte cell line HaCaT and exposed them to

UVB and IPG. Using the 3-[4.5-Dimethylthiawl-2-yl]-2,S-
diphenyl-rerrazolium bromide (MIT) reduction assay; and placing
efficiency assay we determined cell viability, proliferation and sur-
vival. Results show that cell viahility significantly decreased in a
dose-dependent manner when exposed to UVB at 15, 30. 60, and
120 mJ/cm2. However. IP6 when used in the concentration range
between 0.05 and 2.0 roM was able to significantly counteract [he
harmful eflecrs of OVB radiation (P < 0.05). The effect of IP6 and
UVB radiation on cell cycle regulation and apoprosis is currently
being investigated. With the increasing incidence ofNMSC. there is
an urgent need for protective agents that would prevent the forma-
tion of this type of cancer and thus lead to healthier lives, and it is
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possible that IP6 is one of such agents.

55. rDENTIFICATION OF HAD COMPOUNDS FOR THE
INHIBITION OF SYK PROTEIN VIA IN SILICO 3·D DATA-
BASE SCREENING.
Denzil Bernard, Shijun Zhong and Alexander D. MacKerell Jr.

The Syk protein tyrosine kinase (PTK) plays an important role in
signaling pathways in both hematopoietic and non-hematopoietic
cells. Cell signaling by Syk is mediated by the interactions of its N
and C terminal SH2 domains with immunoreceptor tyrosine-based
activation motifs (ITAMs). Inhibitors of Syk activity have the
potential for treatment of allergies. autoimmune disorders and the
suppression of angiogenesis and rumor growth. 3D database screen-
ing was carried out to identify compounds capable of inhibiting the
SH2 domain mediated Syk interactions using the program DOCK.
ITAM binding sites are present on other PTKs and to target Syk
specifically the variable pY-t3 binding sires, on borh Nand C termi-
nal 5H2 domains, were targeted for lead identification. Binding site
flexibility was accounted for by using multiple conformers of the
protein and chemical diversity of selected compounds was assured by
chemical fingerprint based clustering of compounds.

56. TOXICITY PROFILES OF EXPOSURE TO ACE1YL~
CHOLINESTERASE INHIBITORS AND ALKYLATING
AGENTS: COMBINING CONCENTRATION RESPONSE
AND CDNA MICROARRAY DATA
Jennifer G. Catalano, Averell L. Gnan, ling Yin, Stephen Meltzer,
Darrel E. Menking and James]. Valdes

With the advent 'bE cDNA microarrays, it has become possible to

simultaneously measure thousands of gene expression levels. This is
important because multiple ramer than single biomarkers may be
found for cells exposed to any particular drug or toxicant. Finding
these biomarkers or 'profiles' of chemical exposure is a complex task
due to factors such as time, agent concentration, and genetic vari-
ability, all of which influence experimental outcome. In order to

simplify this large set ofinfluenrial factors, a neuroblastoma cell cul-
ture model system was used at one time point and across multiple
concentrations of exposure. The overall goal of the project is to use
microarray analysis to determine gene expression level biomarkers
that are unique to a particular class of compounds. Cells were divid-
ed into four separate treatment groups: Organophosphates (OP),
Carbamates (CA), A1kylating Agents (M) and Vehicle treated con-
trols (VC) and were exposed to individual chemicals for 48 hours. In
this work we link concentration-response information with cDNA
microarray data. First, the 3~(4,S-dimethylthiazol-2-yJ)-5.(3<ar-
boxymerhoxyphenyl)- 2-(-t-sulfophenyl)- 2H -terrazoliurn, inner salt
(MTS) assay was optimized in order to measure the effect of each
chemical on cell viability. A range of approximately twenty concen-
trations was used for each compound and the effective concentration
me50) values are given. Second, multiple concenrrations for com-
pound exposure were chosen from the concentration-response data
which were analyzed using one-way Analysis ofYariance (ANOYA).

THURSDAY, APRIL 28, 2005

30



POSTER ABSTRACTS

The concentrations of compound that killed 10% and 40% of the
cells were used to expose cells for 48 hours in later experiments.
Third, the source of reference RNA for proper normalization across
eDNA chips (8064 spots/array) was determined to be vehicle treat-
ed neuronal cell RNA and not a mixture of RNA from several cell
lines. Measurement of relative expression vs. average log inrensiry
(MA) plots are shown. Fourth, the most significant genes that define
a particular class of compounds are shown. The fundamental goal of
this work is to establish a system in which compound roxiciry can be
detected at a range of concentrations. An application of this work is
rc test compounds whose molecular targets and mechanisms are
unknown and compare them ro a database of generated 'profiles' in
order ro gain insight into their possible roxie effects.

57. APPLICATION OF CHEMOMETRIC MODELS TO
EVALUATE INSTRUMENTATION FACTORS THAT AFFECT
DRUG CONTENT DETERMINATION USING DIFFERENT
NIRSYSTEMS
Simin Hassannejad Tabasi, Katherine Bakcev, Raafar Fahmy and
Stephen Hoag

The purpose of this study was to compare the performance of cali-
bration models that were developed usiog, different NIR instru-
ments. Near-infrared (NIR) diffuse reflectance spectroscopy was
used to rapidly and non-destructively determine the content of theo-
phylline in 500 mg tablets. NJR spectra in the range of 1100?2500
nm were used ro generate Partial Least Square (PLS) and Multiple
Linear Regression (MLR) calibration models. In this work, the per-
formance of the two frequently used N I R spectrometer ~)'stems
(Foss~ NIRsystems, Silver Spring, MD), OS and XDS systems for
the analysis of Active Pharmaceutical Ingredient (API) and excipienrs
were compared. Methods: A series of theophylline tablets were for-
mulated with drug content of 0, 10,20, 30 and 40% w/w. These
tablets were scanned using different NIR spectrometers. The raw
spectra data were first treated mathematically (e.g. Second
Derivative, Standard Normal Variation. Derrend, Savitsky Golay, N-
Point Smoothing 1) using VisionTM software provided by NIR
manufacturer. Multiple Linear Regression MLR and Partial Least
Square PLS calibration models were generated from mathe-
matically treated spectral data in order ro predict the drug content of
intact tablets. Results: For scans done on intact single tablets, both
systems were found to provide comparable results in the quantifica-
tion of the API (0, 10, 20, 30 and 40% theophylline) with Standard
Error of Prediction (SEP) of 1.27% using OS and 1.51% using XDS
by applying MLR models. For XDS system scans done on multiple
tablets, SEP was 0.88%, which indicates an advantage of a large sam-
ple size. In addition, for two different XDS instruments the SEPs
were comparable (0.93% and 0.91%) where the first XDS instru-
ment used external reference standardization and rhe second XDS
instrument used internal reference standardization. For cross predic-
tion, the calibration model generated by one system was tested
against the spectra of the same batch generated by another system;
MLR calibration curve from OS system provided considerably small-
er SEP (1.27-1.71%) when predicting API content compared to the
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calibration models generated by XDS system (3.9-7.5%). A similar
srudy was carried out using PLS regression models; however, the PLS
models, using all the same wavelength range, were not able reliably
to quantify drug content by cross prediction. Conclusion: OS sys-
tem with internal standardization for individual assay provides satis-
factory results over XDS system in both direct and cross prediction;
however, group assay using either internal or external reference stan-
dardization presents berrer resuhs over individual assay in direct pre-
diction (0.84 and 0.93% vs. 1.5%). Finally, the results of this srudy
show that NIR instrument differences can affect SEP but careful
model development can minimize these diffetences appreciably.

58. POLY (AMIDOAMINE) (PAMAM) DENDRIMERS AS
ORAL DRUG CARRIERS: INFLUENCE OF SIZE, SURFACE
CHARGE AND FLUORESCENT LABELING ON TRANSEP-
ITHELlAL TRANSPORT
Kelly M. Kitchens, Peter W. Swaan and Hamid Ghandehari

Purpose: Controlled drug delivery systems typically comprise a poly-
meric component that serves as a drug carrier to improve drug effi-
cacy and reduce toxicity. However, the large size of most biopolymers
limits their administration to the parenteral route. One class of poly-
mers that demonstrates potential use as oral drug carriers is the fam-
ily of PAlvlAM dendrimers. This research investigates the transpon
and subcellular localization of a series of flucresccntly labeled
PAMAM dendrimers with positive, neutral and negatively charged
surface groups in Caco-z cell monolayers. Methods: Cationic
PAMAM-NH2 (G2), neutral PAMAM-OH (G2), and anionic
PAMAM-COOH (G 1.5-G3.5) dendrimers were labeled with fluo-
rescein isorhiocyanarc (FITC) using a 1:1 molar ratio. The perme-
ability of fluorescendy labeled PAMAM dendrimers of donor con-
centration 1.0 mM was measured across Caco-Z cell monolayers over
120 minutes in the apical-to-basolareral (AB) direction. I4C-manni-
tol (3.2 mM) permeability was measured in the presence of unla-
beled and F1TC-labeled PAMAM dendrimers. The subcellular local-
ization ofG2NH2-FITC was observed using confocal laser scanning
microscopy techniques. Results: The overall rank order ofPAMAM
permeability was G3.5COOH &gt; G2NH2 &gt; G2.5COOH
&gt; G 1.5COOH &gt; G20H. 14C-mannitol permeability signif-
icanrly increased (P &It; 0.05) in the presence of PAMAM den-
drirners. The overall rank order of 14C-mannirol permeability in the
presence of PAMAM dendrimers was G2NH2 &gt; GJ.5COOH
&gt; G20H. Diffuse FITC staining was observed for the eodocyrc-
sis marker rransferrin-F1TC and G2NH2-FITC around the nuclei,
as well as between adjacent cells for G2NH2-FITC. Conclusions:
These studies indicate that PAMAM dendrimer eransepirhelial per-
meability is dependent on structural properties including size and
surface charge. Confocal studies suggest G2NH2 is transported via
both the paracellular and endocyric roures. The reported data
demonstrates rhe potential of PAMAM dendrimers as orally
bioavailable polymeric drug carriers.
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59. INHIBITOR DESIGN FOR THE SlOOB-P53 TUMOR
SUPPRESSOR INTERACTION
Joseph Markowitz, France Carrier, Kristen M. Varney, Alexander D.
MacKerell Jr. and David J. Weber

51OOBbinding to p53 down-regulates wild-type p53 tumor suppres-
sor activity in cancer cells with elevated S100B such as malignant
melanoma or astrocytoma so a search for small molecules that bind
5100B and prevent Ca2+-S100B-p53 complex formation was
undertaken using a combination of computer simulation, structural
biology, and molecular biological approaches. The NMR structure
of the 5100B-p53 complex determined previously was used as a tem-
plate tor virtual screening of chemical databases. Chemical databas-
es were computationally searched for potential inhibitors of S100B
using the program DOCK, and compounds were selected for testing
based upon energy scoring, commercial availability, and chemical
similarity clustering. Compounds bound to Ca2+-S100B as derer-
mined by steady state fluorescence spectroscopy (1.0 microMolar ??
KD ?? 120 microMolarl and five inhibited the growth of primary
malignant melanoma cells (C8146A) at comparable concentrations
(1.0 microMolar?? IC50?? 50 microMolar). Saturation Transfer
Difference (5TD) NMR experiments confirmed binding and quali-
tatively identified protons from the small molecule at the small mol-
ecule-5100B interface. STD-NMR was utilized to identify chemical
moieties important for binding from a cluster of chemically similar
inhibitors. Heteronuclear Single Quantum Coherence NMR ritra-
rions indicate that these compounds interact with the p53 binding
site on 51OOB. NMR-docked models of inhibitors bound to Ca2+-
loaded S 1OOB were calculated using intermolecular nuclear
Overhausser effect (NOE) data between 5100B and the inhibitor,
and indicate that these compounds bind to the p53 binding site on
5100B. In addition, Ca2+ association induces a large conformation-
al change in 5100B that is required for inhibitor and target protein
binding. Mutation of the ?CZ position of either calcium binding
EF-hand (E31A-S100B or E72A-SlOOB) results in reduced calcium
binding, but calcium binding is restored in the presence of the tar-
get peptide p53. Utilization of this information, fluorescent probes,
and NMR data on inhibitors are aiding in the lead development of
inhibitors for St OOB.

60. QUANTIFICATION OF PACLITAXEL IN RABBIT PLAS-
MA USING LIQUID CHROMATOGRAPHY TANDEM MASS
SPECTROMETRY: COMPARISON OF LIQUID LIQUID
EXTRACTION (LLE) WITH SOLID PHASE EXTRACTION
(SPE)
Karrhika Nararajan, Armaghan Emami, Noble Nemieboka and
Kenneth S. Bauer

Purpose: Liquid chromatography tandem mass spectrometry
(LCMSMS) has been widely used for the quantification of paclirax-
e] in plasma samples and both liquid-liquid extraction (LLE) and
Solid Phase extraction (SPE) have been used as sample treatment
methods. In the current study we have validated an LCM5M5
method for quantification of Pacliraxel in rabbit plasma and have
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also compared 1.L£ and SPE as methods of sample treatment to
quantify paclitaxel. Methods: The HPLC system consisted of a
Waters 2690 liquid chromatograph with an Xterra MS C18 column.
Rabbit plasma spiked with known amounts of Paclitaxcl was extract-
ed on an octadecy! C 18 /14% cartridge for SPE or with tetra-butyl
methyl ether for 1.LE. Paclitaxel and the internal standard docetaxol
were then detected using a QuatroMicro LCMSMS detector in pos-
itive ion mode using the mass transitions mlz 854.5?_ 286.1 and
mlz 808.22?_182.22 respectively. Results: The calibration' curve for
Pacliraxel was 0.5ng/ml to 50ng/ml for 1.L£ and 5ng/ml to 100ngml
for SPE from 200??L aliquots of rabbit plasma. The lower limit of
quantification was 0.5ng/ml for LLE (with CV% of 13.21) and
5ng/ml for 5PE (with CV% of 15.73). The lower limit of detection
for LLE was O.lng/ml as compared to 1ng/ml for SPE. The recovery
of pacliraxel in rabbit plasma was 59.6 ?b 5.4 and 9.]4?b 0.8 for
1.LE and SPE, respectively. The accuracy for LLE and 5PE were
96.8% and 116.5% respectively at 10ng/ml drug concentration.
Srabiliry studies for Paclitaxel in rabbit plasma were also performed.
Conclusion: A Liquid chromatography tandem mass spectrometric
method for detection of very low quantities of Paclitaxel in rabbit
plasma is validated. The results also indicate that LLE is a more accu-
rate, precise and efficient pretreatment method when compared to

SPE for detection of Pacliraxel in rabbit plasma using LCMSMS.

61. POPULATION ANALYSIS APPROACH FOR DESCRIB-
ING PHARMACOKINETICS OF GENTAMICIN IN STEERS
Vijay V. Upreti, Manoj Khurana, Kccsla Moulton, Oscar A. Chiesa,
Jurgen D. VonBredow and Natalie D. Eddington

Background: Off label use of gentamicin, an aminoglycoside antibi-
otic, contributes to the majority of antibiotic use violations in food
producing animals leading to post-slaughter animal wastage. The
narrow therapeutic window of gentamicin may make it potentially
harmful upon consumption by humans via edible tissues from the
animals. Accurately characterizing the pharmacokineric (PK) dispo-
sition of gentamicin in steers may be helpful in characterizing the
extent of tissue residue and identifying an appropriate and safe with-
drawal period for animal slaughter. Objective: To describe PK dispo-
sition of gentamicin in steers after single intravenous administration
using most appropriate PK data analysis te-chnique. Methods: A sin-
gle bolus dosage of 4 mg/kg gentamicin sulfate was injected via
indwelling canula in the right jugular vein of 4 healthy Holstein
steers. Serial blood samples were collected over a 36 h period.
Gentamicin concentration in plasma samples was analyzed using a
validated liquid chromatography coupled with mass detection
method. Plasma concentration versus time data were fit to appropri-
ate disposition kinetic models using various approaches for analysis
of PK data using nonlinear least squares regression program
WinNonlin (vet. 4.1) and nonlinear mixed effect modeling program
NONMEM (ver. 5). Results: Using the traditional, general two stage
approach PK data for each Steer was analyzed individually using
WinNonlin. PK dara cf Z steers fit a bi-cxponential model while the
remaining animals were besr described by a rri-cxponenrial model.
To accommodate for this discrepancy in the Structural models, PK
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data from all the 4 steers was analyzed simuhaneously using NON-
MEM. Based on population and individual predicrion plots under
estimation at higher concentrations was p~rriculatly evident with a
bi-exponential disposition model. Precision in estimation of param-
eters and objective function value also favored a mote complex rri-
exponential model. Population PK estimates for clearance, central
volume, peripheral volume 1 and 2 were 14.4 Llh, 26.2 L, 17.4 L,
and 24.2 L. respectively (coefficients of variation ?? 35 %).
Conclusions-The population analysis results using NONMEM pro-
vides a more accurate estimation of gentamicin pharmacokinetics
which will be used in the development of a physiological based PK
model to estimate rissue residue.

62. THE RELIABILITY AND VALIDITY OF THE PHYSICAL
ACTMTI' SURVEY IN LONG TERM CARE (PAS-LTC)
Elizabeth Galik and Barbara Resnick

The purpose of this pilot study was to develop and test an observa-
tional survey measure of physical activity appropriate for long-term
care residents with cognitive impairment. The PAS-LTC consists of
66 physical activities commonly performed by long-term care resi-
dents. Study participants included 12 residents, the majority of
whom were female (62%), had a mean age of 84 ? 6 years, and had
an average MMSE score of6? 6.9. Convergent validity was esrimar-
ed by the correlation of scores between the PAS-LTC and counts of
activity as noted from the AcdGraph, and scores between the PAS-
LTC and the Barthel Index. Reliability was estimated by calculating
the inter-rater reliability between nursing assistants. There was some
initial suppon for validity based on a moderate correlation between
the PAS-LTC and the AcriGraph (r"'.55-.GO, p&lt;.05). Supporr for
evidence of inter-rater reliability was based on strong correlations
between nursing assistants (r=.82-.94, p&It;.05).

63. ACUITI'-BASED STAFFING IN LONG TERM CARE:
DOES IT INFLUENCE QUALITY
Kathy Gray-Siracusa

Background: Long-term care settings have frequently been targeted
as environments prone to deficiencies in quality and resultant nega-
tive effects on resident safety. The use of minimum nurse staffing
ratios has been proposed as a way to improve the quality of care for
long-term care residents. However, the American Nursing
Association has criticized the appropriateness of ratios for the deter-
mination of staffing needs. A more appropriate staffing methodolo-
gy i.~one that is based on a measure of intensity that takes into con-
sideration the aggregate population of patients and the associated
roles and responsibilities of rhe nursing staff. The purpose of this
study is threefold: (1) to determine the difference between the hours
of care required by residents and reponed staffing, (2) to examine
whether differences can be explained by organizational characteris-
tics, and (3) to determine if differences influence rhe quality of resi-
dent care. Methods: A descripnve/correlarional analysis was per-
formed using a cross-section of the administrative data contributed
by Ohio nursing homes ro both eMS's Online Survey and
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Reporting Systems (OSCAR) and the Minimum Data Set version
2.0 (MDS 2.0) in 2000. The resulring sample was 690 facilities.
Acuity-based staffing was calculated using the RUG-III groupings
and standardized times obtained from the Center for Medicaid and
Medicare Services (CMS). Quality measures were aggregated to the
nursing home level using indicators derived from the eMS
Minimum Data Set. Deficiencies reported in OSCAR were also
examined. Findings: Acuity-based total nurse staffing was found
ro be signiflcamly higher (4.07 hours per patient day) than reponed
total nurse staffing (3.46 hours per patient day). More than 70% of
the Ohio nursing homes have lower staffing than that required based
on acuity Non-profit ownership status was reflective of higher
amount of staffing in all categories (RN, LPN, NA) as well as total
nurse staffing. The difference between reported staffing and calcu-
lated staffing had a significant influence on the prevalence of no
range of morion (ROM), the use of anripsychorics, and pressure
ulcers. Similarly, the sraffing difference influenced me variation in
the number of cited deficiencies and (he number of substandard
quality of care deficiencies. Conclusions: Acuity-based staffing
approaches would likely increase the demand for nursing staff in
nursing homes where shortages are already common. Only 30% of
Ohio nursing homes would be considered to have enough nursing
staff if staffing standards were based on RUG-III acuity and time
estimates. As negative differences between reported and acuity-based
staffing increased, several quality outcomes were found to be nega-
tively influenced, even controlling for organizational characteristics
such as profit, size, location, and percent Medicaid. For example,
(here was an inverse relationship between the difference for RN
staffing and pressure ulcers; as RN staffing decreased. the number of
pressure ulcers increased.

64. RELIABILITI' AND VALIDITY OF SELF-EFFICACY.
OUTCOME EXPECTATIONS, AND SOCIAL SUPPORT FOR
EXERCISE SCAlES IN THAI FEMALE REGISTERED NURS-
ES
Piyarida junlapeeya

Background: Regular exercise is a modifiable behavior that has been
widely accepted to reduce morbidity and mortality from cardiovas-
cular disease (CVD) which is a leading cause of death of women not
only in the United States but also in developing countries including
Thailand (Elley, Kerse, Arroll, &amp; Robinson, 2003; Sawatzky
&amp; Naimark, 2002; Yu, Yarnell, Sweetnam, &amp; Murray,
2003). Consistent with the findings from the developed countries,
Thai women are less active than men (Eyler et aI.• 2002). The most
recent survey in Thailand by the National Statistical Office, the
Ministry of Public Health, disclosed that only 19.3% of Thai women
aged 15 and over are physically active compared to 29.1% of Thai
men at the same age group (http://www.moph.go.th/
opslthealth_44/chap4_7.pdf, Retrieved June 19, 2003). Helping
these women to increase and adhere to regular exercise remains chal-
lenge. Previous literature suggests (hat self-efficacy, outcome expec-
tations, and social support may help explain exercise behavior among
women (Biddle er al., 1994; Duffy et al., 1996; Sternfeld,
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Ainsworth, Quesenberry, 1999). Purpose: The purpose of this
study is to establish the reliability and validity of the Exercise Self-
Efficacy (ESE), Outcome Expectations for Exercise (OEE), Family
Social Support for Exercise (FaSSE), and Friend Social Support for
Exercise (FrSSE) scales when used with Thai female registered nurs-
es. Methods: This research project was conducted at a large univer-
sity hospital in Bangkok, Thailand. Female nurses were selected as
study subjects because of their potential representation of Thai
women in terms of gender-related roles and their accessibility. The
subjects included 1,778 female registered nurses. One rime surveys
were done with all participants including self-efficacy, outcome
expectations, social SUppOH,and Godin leisure-time exercise ques-
tionnaires. Self-efficacy, outcome expectations, and social support
for exercise scales have previously been translated into Thai. The
investigator translated the Godin leisure-time exercise questionnaire
using back-translation procedure. Informal interviews were conduct-
ed with 10 Thai female registered nurses to refine all instruments to
be gender and culture appropriate. Conrent validity for the refined
instruments was done by three Thai experts and found to be acceptc
able for all instruments (content validity index = 0.94, 1.00, 1.00,
and 1.00 for the ESE, OEE, FaSSE, and FrSSE scales, respectively)
(Wain., Strickland, &amp; Lenz, 1991). The final versions of the
instruments were then tested with the subjects for reliability based
on internal consisrency and validity based on hypothesis testing.
Results: The results revealed that there was sufficient support for
internal consistency reliability of ESE, DEE, FaSSE, and FrSSE with
alpha coefficient of 0.90, 0.88, 0.88, and 0.87 respectively. Validity
testing based on significant relationships between ESE, DEE, FaSSE,
and FrSSE and leisure-time exercise was partially supported. ESE,
OEE, Fa5SE, and FrSSE were significantly associated with leisure-
time exercise with correlation coefficient of .17, .17, .24, and .28
respectively. Conclusion: The findings &om this study provided
important information for the refined instruments and the applica-
tion of these instruments for further exercise studies in Thai women.

65. THE RELIABILITY AND VALIDITY OF KOREAN VER-
SION OF CAREGIVER APPRAISAL SCALE
JuHee Lee

BACKGROUND: The Caregiver Appraisal Scale was developed to
measure the primary caregiver's evaluations and attitudes toward
caregiving. including 5 subscales, i.e., burden, satisfaction, mastery,
demands, and impact. However, few measures of caregiver apprais-
al have been validated for use with Asian populations. OBJEC-
TIVE: To examine the reliability and validity of the Korean version
of the Caregiver Appraisal Scale. METHOD: Back-translation
method (Brislin. 1970) was used with two doctoral nursing students
who are bi-lingual (i.e., Korean and English). Then, reliability and
validity of the Caregiver Appraisal Scale were assessed using a sample
including 80 family caregivers of older stroke patients. RESULTS:
The Cronbach alpha and the Content Validity Index of Korean ver-
sion of Caregiver Appraisal Scale will be reported.
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66. CURRENT ALCOHOL USE IS ASSOCIATED WITH A
REDUCED RISK OF HOT FLASHES IN PERI-MENOPAUSAl
WOMEN
C. Schilling, L. Gallicchio, S. Miller, J. Babus, L. Lewis, H. Zacur
and J.A. Flaws

Hot flashes arc one of the most common physiologic symptoms
reponed by women rransirioning to menopause. Previous studies
indicate that hot flashes are precipitated by low levels of endogenous
estrogens. While many factors are associated with low estrogen lev-
els, a few studies suggest that alcohol use may be associated with low
esrrogen levels in peri-menopausal women. Thus the purpose of this
study was to examine the relation between current alcohol use, estro-
gen levels, and hot flashes in peri-menopausal women using a case-
control study design. Cases were peri-menopausal women who
reported ever experiencing hor flashes (n=317). Controls were peri-
menopausal women who reported never experiencing hot flashes
(n=222). Each participant completed a questionnaire and provided
a blood sample that was used to measure estradiol and estrone levels
by enzyme-linked immunosorbenr assay. The results indicate rhat
current alcohol users had lower odds than non-users of experiencing
any hot flashes (odds ratio (OR): 0.63, 95% confidence interval
(CI): 0.42, 0.93), independent of age, race, obesity and smoking
habirs. Also, the hor flashes experienced by current alcohol users
were not any more severe (OR: 0.7, 95% CI: 0.46, 1.08), or any
more frequent (OR: 0.56, 95% CI: 0.31, 1.02) than those experi-
enced by non-users. In addition, currenr alcohol users had similar
levels of estradiol (geometric mean: users 95.9 pg/ml, non-users 91.8
pg/ml: p&lt;O.3) and estrone (geometric mean: users 117.5 pg/ml,
non-users 112.2 pg/ml; p&lt;O.3) compared to non-users of alcohol.
These data suggest that currenr alcohol usc is associated with a
reduced risk of hot flashes in peri-menopausal women by a mecha-
nism that may not include changes in estrogen levels. Supported by
NIH AG18400.

67. POLYOMA BK VIRUS: IDENTIFICATION BY SHElL
VIAL CELL CULTURE ASSAYAND URINE CYTOWGY
Kenrick Semple

The presence of polyoma BK virus (BKY) in immunosuppressed
kidney transplant recipients is associated with graft dysfunction and
allograft rejection. Early detection of BKY is critical for effective kid-
ney transplant rejection monitoring since current BKY treatment
involves a cautious decrease in immunosuppressant levels. There is
a need for an effective, sensitive, rapid, inexpensive and non-invasive
BKY detection method for patients at risk for developing BKY-asso-
ciared renal dysfunction. Urine cytology is the most commonly used
clinical method for identification of BKY while a renal allograft
biopsy, which is the 'gold standard', confirms active BKY infection.
The shell vial cell culture assay rhar uses centrifugation to increase
viral enrry into cells is used as a rapid means of identification of com-
mon viruses in the clinical virology laboratory. A comparative BKY
identification study was carried out on forty-two kidney transplant
recipients. Urine samples from these patients were examined for
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COMPLEXES USING LIMITED RlBONUCLEASE DIGES-
TIONS AND NANOSPRAY-FOURIER TRANSFORM MASS
SPECTROMETRY
Prajakra Chaudhari and Daniele Fabris

POSTER ;\ BSTRACTS

BKY by the standard urine cytology method and by a shell vial cell
culture assay, which includes immunofluorescent staining with a
cross-reactive monoclonal antibody to the T antigen SV40. The
diagnostic sensitivity and specificity and the positive and negative
predictive values of the two assays were calculated and compared
with each other. Overall, the two methods performed similarly well.
Although the shell vial cell culture assay was shown to be just as use-
ful as the urine cytology for the identification of BKV, it may be nec-
essary to confirm not only the sensitivity, but also the specificity of
this assay for the detection of BKY in kidney transplant recipients.

68. MORTALITY ASSOCIATED WITH INFECTIONS COM-
PLICATED BY STAPHYWCOCCUS AUREUS BACTEREMIA
S.M. Shurland and M.e. Roghman

Background: Staphylococcus aureus (S. aureus) is a virulent bacteria
and a common cause of both community and hospital acquired
infections. S. aureus infections have become progressively more dif-
ficult to treat with the development of antibiotic resistance, first to
penicillin in the 1950's and then to methicillin in the l%O's.
Currently, the drug of choice for infections due to methicillin-resist-
ant S. aureus (MRSA) is vancomycin; however, despite adequate
antibiotic therapy, patients with MRSA infections have a higher
mortality and healrhcare costs than patients with methicillin-sensi-
tive S. aureus (MSSA) infections. However almost all studies have
shown that infections due to MRSA occur in sicker patients suggest-
ing that differences in mortality may be, at least in part, due to a dif-
ference in the patients? underlying illnesses. In general studies have
not accounted for this difference in severity of illness. Our study
objective was to quantify the clinical impact of methicillin resistance
in S. aureus when it causes an infection complicated by bacteremia
in adult patients while controlling for the severity of their underly-
ing illnesses. Methods: A total of 440 patients with S. aureus infec-
tions complicated by bacteremia were assessed by a retrospective
review of medical charts from the VA Maryland Health care System
from 1996 to 2004. Results: We found that 44% (195/440) of
patients had MRSA, 26% (I 14/440) died within 90-days due to
SAB. Patients with MRSA had a higher 90-day mortality rate com-
pared to MSSA (relative risk [RRJ, 1.8; 95% confidence interval
[CI] 1.3, 2.5, P" &It;O.OI). Patients with MRSA were older, have
more underlying diseases, had severe sepsis in response to their infec-
tion, and a delay in the appropriate antibiotic therapy compared to

MSSA bacteremia. Patients who died were older, had severe sepsis,
nosocomial-acquired infection and pneumonia compared to patients
who survived after 90-days of the blood stream infection. Multiple
variable analysis demonstrate that after controlling for known pre-
dictors of mortality including age, having an underlying illness with
poor prognosis, and pneumonia, the attributable 90-day mortality
rate remained significantly higher in MRSA infection compared ro
MSSA (OR, 1.8,95% CI [1.4, 2.7], p",0.04). Conclusions: Our
results suggest that MRSA infections have a higher mortality then
MSSA infections independent of the patient's underlying illness.

69. STRUCTURAL PROBING OF RNA AND PROTEIN-RNA

27th ANNUAL GRAI)l)AfFRESE4.RCII (XJNFFRENCE

RNA and RNA-protein interactions play very important roles in
many central cellular functions, such as replication, transcription,
translation, translocation, etc. These interactions can be successful-
ly investigated by a recently developed mass spectrometric 3D
(MS3D) strategy, which can provide valuable information on the
global fold and spatial organization of RNA and RNA-protein com-
plexes exceeding the size accessible by NMR or providing poor crys-
tallization. Bifunctional crosslinkers offer, accurate information on
nucleotides that are brought within close proximity by tertiary fold-
ing and long-range interactions. Unfortunately, their reactivity is
often inhibited by base-pairing, thus making the investigation of
double-stranded regions much more arduous. As a possible alterna-
tive, we have employed specific ribonucleases to hydrolyze exposed
single-stranded region and leave stable double-stranded stretches
intact for FTMS analysis. The complementary approach will be also
tested, in which double-stranded structures are targeted by nuclease
digestion. Nucleases tend to exhibit a certain level of specificity
toward single- or double-stranded substrates and therefore can be
very effectively used to probe RNA secondary structures. For exam-
ple, the single-stranded specific nucleases can leave base-paired
regions intact, which can be detected directly by ESI-FTMS under
native conditions. In the investigation of hairpin RNA substrates,
initial hydrolysis of the loop region was found ro destabilize the dou-
ble-stranded stem and lead to its enzymatic attack. Consequently, a
careful optimization of probing conditions is required to avoid com-
plete degradation of the RNA structure under investigation. RNA-
protein interactions could also be probed using the same enzymatic
methods. Treated with RNase A (single-strand specific), the complex
formed by HIV-I nucleocapsid protein (NC) and rhe SL2,3 region
of viral RNA provided a cleavage product still bound to one equiva-
lent of NC, which was identified as the G36:C41 fragment. This:
short RNA sequence corresponds to the putative NC binding site on
the SL3 loop, thus demonstrating that this biochemical probe can
preserve protein-RNA interactions. In an analogous way, we have
initiated the testing of ribonuclease VI ro probe for double-stranded
regions. In this case, the packaging signal of MMLV was chosen as
substrate for its extensive double-stranded regions and for the differ-
ent binding mode of the corresponding nucleocapsid protein.

70. PHOSPHODIESTERASE 4D POLYMORPHISMS AND
THE RISK OF CEREBRAL INFARCTION IN A BIRACIAl
POPUlATION: THE STROKE PREVENTION IN YOUNG
WOMEN STUDY
].W Cole, Q. Song, ].R. O'Connell, O.C. Srine, M. Gallagher,
WHo Giles, B.D. Mitchell,]. Wang, G.H. Gibbons and 5.]. Kittner

Abstract Background and Purpose: Linkage and association studies
in Iceland demonstrated that polymorphisms within the phosphodi-
esterase 40 gene (POE40) are associated with ischemic stroke.
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Confirmatory studies in non-Icelandic populations have not been
reported. Using data from the Stroke Prevention in Young Women
Study, we conducted a search for novel genetic variants in PDE4D
and determined the association of these variants with stroke risk.
Methods: A population-based case-control study of stroke among
women aged 15-49 identified 300 cases of first ischemic stroke
(51.2% African-American) and 225 age-comparable control subjects
(44.2% African-American), Based upon Visualization T60ls for
Alignments (VISTA) results, a systematic polymorphism search in
the highly evolutionary conserved regions ofPDE4D was performed
on 48 African-American and 48 Caucasian participants.
Polymcrphisms were genotyped inthe entire study population and
assessed both for association with stroke and for linkage disequilibri-
um. Results: A total of41 novel and previously known polymer-
phisms with a major allele frequency greater than 0.05 were found in
PDE4D among the sample population. Among the 17 polymer-
phisms analyzed to date, the A allele (frequency '" 0.12) of a novel
SNe located in intron 1, was found to be significantly associated
with stroke using an additive model (OR 1.7, 95% CI '" 1.1-2.6).
Age-adjusted race-stratified analysis demonstrated significant associ-
ation among African-Americans (OR 1.7, 95% CI '" 1.0-3.0), which
persisted after additional adjustment for cigarette smoking, hyper-
tension, and diabetes (OR 1.9, 95% CI '" 1.1-3.3). No association
was seen among Caucasians (OR 0.8, 95% Cl '" 0.3-2.4). Haplotype
analyses did not provide additional information. Conclusions: We
identified a novel PDE4D SNP associated with stroke in African
American females, providing the first support for association of this
gene with stroke in non-Icelandic populations.

71. MET ACTIVITY IS REQUIRED FOR PROPER DEVELOP-
MENT OF THE PARVALBUMIN SUBTYPE OF INTERNEU-
RONS IN THE CEREBRAL CORTEX
Gabriela 1. Martins, Michelle Harmon and Elizabeth M. Powell

Inhibition of neurorransrnission is a critical process that modulates
neocortical functions. A decrease in the number of the inhibitory
forebrain GABAergic interneurons can lead to neurological disorders
such as mental retardation, autism and seizures. Recent studies have
shown that these interneurons arise embryonically in the ganglionic
eminence (GE) and migrate tangentially to the cortex in response to
such cues as Slit, Sema3A and the hepatocyte growth factor/scatter
factor (HGF/SF). HGF signals via its recepror MET promoting cell
survival, differentiation, mitogenesis and migration. In an attempt
to further analyze the importance of HGF/MET signaling and its
effects on interneuronal development, we have used targeted condi-
tional Met knockouts for the whole forebrain (Medx/FoxglCre,
where flexed Mer allele (Mertx) is rendered null in areas of expres-
sion of the Foxgl transcription factor) and ventral telencephalon in
either proliferating (Metfx/Six3Cre) and post-mitotic
(Metfx/Dlx5/6Cre) cells. There are three main subpopulations of
GABAergic inrerneurons that express rhe calcium-binding proteins,
parvalbumin (PYA) and calrerinin (CR), and the peptide somato-
statin (SST). Adult Metfx/Foxgl Cre and MetIX/Six3Cre mice show
a decrease in the GABAergic cells located in the parietal cerebral cor-
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rex that express PVA suggesting that Met is required for the proper
development of this subtype of inrerneurons and that this process
occurs in the proliferative zone in the embryonic ventral telen-
cephalon. Future studies will investigate the behavioral and neuro-
physiological consequences of these deficits in cerebral cortical inhi-
bition. This study was supported in part by National Alliance for
Autism Research (NAAR) to EMP.

72. CONSTITUTIVE ACTIVATION PROPERTIES DIFFER
BETWEEN VERTEBRATE OPSIN CLASSES
Benjamin Nickle and Phyllis Robinson

All photoreceprcrs consist of two parts; a protein part known as the
opsin, and a covalently bound vitamin-A derived chromophore.
Vertebrate opsins are classified into one of five classes based on
amino acid similarity and spectral tuning properties. These classes
arc short wavelength sensitive I and 2 (SWS 1, SWS2), medium/long
wavelength sensitive (M/LWS), and rhodopsin like 1 and 2 (RHI,
RH2). Of these classes, the RHI class has been studied most inten-
sively. This is largely due to the ease and yield of bovine rhodopsin
isolation. This has led to the use of bovine rhodopsin as a model for
all classes of vertebrate opsins. Here we ask how similar are the other
vertebrate opsin classes to the RHI class, and do they maintain sim-
ilar activation characteristics as bovine rhodopsin. In rhodopsin, two
critical amino acids are Lys-296 and Glu-J 13. Lys-296 acts as the
chromophore binding site, while Glu-113 acts as the counterion to
the proronared Schiff's base. Corresponding residues in each of the
other vertebrate opsins classes are believed to play similar roles.
Previous reports have demonstrated that mutations in these critical
residues result in constitutive transducin activation for RHl class
opsins. In this study we demonstrate that mutations in these sites
produce constitutive activation in all classes. However, the mutant
opsins differ in their ability to be shut off in the dark state by the
addition of chromophore, as well as in their degree of constitutive
activation. These discrepancies suggest a structural difference exists
among the different opsin classes that may translate into a difference
in activation properties.

73. TIR3NTD IS ABLE TO BIND SWEET LIGANDS
Y. Nie, 1.R. Hobbs, S. Vigces. G.L. Conn and S.D. Munger

TIRs are Class C G protein-coupled receptors (GPCRs) important
tor sweet and umami taste. The native sweet taste receptor contains
two subunits, TI R2 and TIR3. To test whether Tl R3 can bind taste
stimuli at physiological concentrations, we have developed an in
vitro system for studying ligand binding to the Ncrerminal domain
of TIR3 (TIR3NTD). We expressed and purified mouse
TI R3NTD protein from bacterial expression systems. Circular
dichroism (CD) spectroscopy showed the proteins to be folded, with
a secondary Structure content consistent with that predicted in sill-
co. Fluorescence spectroscopy ofTl R3NTD showed that sweet lig-
ands (e.g., glucose, sucrose and sucralose) changed the intrinsic flu-
orescence intensity of the protein, with Kd from {l.5 ~ 10 mM; cycla-
mate, which is not preferred by mice, had no effect on the receptor
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are the energy producing organelle of the cell, these alterations impli-
cate an abnormality in brain energy metabolism in patients with
alcoholism. In this study we test the hypothesis that there are alter-
ations in mitochondrial number in subjects with alcoholism in the
striatum. Mitochondrial number correlates with the amount of
energy needed and/or used by the neuron. The number of mire-
chondria were counted using stereological analysis of electron micro-
graphs taken from human postmortem tissue obtained from the
Maryland Brain Collection. In this study we focused on the stria-
tum, the brain region which modulates motor, cognitive and emo-
tional behavior, all of which are affected following alcohol consump-
tion. Here we show that there is a 21% decrease in the number of
mitochondria in the neuropil (includes axon terminals, dendrites,
glia and myelinated axons) and a 30% decrease in the number of
mitochondria in axon terminals in subjects with alcoholism com-
pared to controls. Although the striatum is composed of the caudate
and the putamen, significant differences (p&lt; 0.01) were only
observed in the putamen. These results indicate that either there are
fewer energy demands or the energy demands arc not being met in
the striatum of subjects with alcoholism.
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protein fluorescence intensity. Sweet ligands also induce a consistent
shift in CD specuum ofT1R3NTD, indicating a change in receptor
structure upon ligand binding. Our results show that TIR3NTD is
competent to bind sweet stimuli at physiological concentrations,
combined with our results from studying TI R2 subunit, suggest
that, in contrast to other heteromeric Class C GPCRs (e.g., GABAB
receptors), both T1 R subunits bind ligands in vivo. Support:
NIDCD, NSLS/BNL (SDM); The Wellcome Trust, CCLRC
(CLe).

74. REPEATABIUTY OF PAIN-RELATED FMRI ACTIVA-
TION IN THE HUMAN BRAIN
R.L. Quiron, R.P Gullapalli, M.L. Keaser and J.D. Greenspan

Functional MRl (fM:RI) is increasingly used to study brain respons-
es to pain and analgesic manipulations. While fMRI measures are
highly repeatable for motor and visual tasks, consistency of measures
for painful stimulation has not been documented. This study quan-
titatively evaluates the repeatability of pain-related fMRI measures.
Seven subjects participated in 6 fMRl scans (3 sessions, 2 scans/ses-
sion) in which moderately painful heat stimuli (50 on a 0-100 VAS)
were delivered to the left arm. Using a GLM-based regression model,
significant activation was identified in pain-related cortical regions of
interest (ROJ): lsr and 2nd somatosensory cortices rs: and S2),
anterior cingulare (Ae), and insula (INS). For each ROI, two meas-
ures of pain-related activation were calculated: number of signifi-
cantly active voxels (spatial extent) and signal change amplitude of
these voxels (amplitude). Individual subject data showed high vari-
ability across scans, wirh coefficients of variation (CV) ranging from
0.22 to 2.5 for spatial extent and 0.15 to 130 for amplitude. Spatial
extent CV varied significantly across ROIs (Friedman, p&lt;0.05),
with the lowest in anterior INS and highest in posterior INS and
ipsilateral S1 and 52. No significant main effect of scan number was
found for spatial extent or amplitude in any ROL Thus, there was no
consistent [fend across the six-scan sequence. Within-session com-
parisons (Ist scan vs. 2nd scan) found significantly lower amplitude
in the 2nd scan in rostral AC and ipsilateral anterior INS (Wilcoxon,
p&lt;0.05), despite no significant difference in pain intensity ratings.
Thus, even with large variability, pain-related fMRI measures across
sessions show no consistent trend of habituation or augmentation,
though habituation of signal intensity was observed for some ROIs
within a single session. (Supported by -NIH R03-AG022223-01
&amp; R01-N539337.)

75. MITOCHONDRIAL DENSITY CHANGES IN POST-
MORTEM TISSUE FROM SUBJECTS WITH ALCOHOLiSM
Shahza Somerville

Previous postmortem studies have shown that people with alco-
holism at the time of death have abnormalities in several brain
regions including the cortex, basal forebrain, diencephalon, brain-
stem, cerebellum and the striatum. The abnormalities in these
regions are found in both neurons and glia and include alterations in
gene families encoding mitochondrial proteins. Since mitochondria
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76. STRUCTURE/FUNCTION ANALYSES OF RATIONALLY
DESIGNED HUMAN SERUM PARAOXONASE (HUPONI)
MUTANTS
David T. Yeung, Denis jesse, David E. Lenz and Douglas M.
Cerasoli

Human serum pataoxonase (HuPON}) is a calcium-dependent
enzyme that hydrolyzes esters including nerve agents. While a few
amino acids are known to be essential for the enzyme's arylesterase
and organophosphatase activities, functional roles have not been
a.~signed to them due to the lack (until very recently) of a crystal
structure ofPON!. Based on sequence-structure alignment studies,
the amino acid sequence of HuPONI was folded onto the six-fold
&arnp;#61538;&amp;#61485;propeller structure of squid diiso-
propylfluorophospharase {Df'Pase). We tested the validity of this
homology model by site-directed mutagenesis. Mutants of
HuPONI were assayed for enzymatic activity against phenyl acetate
and paraoxon. Substitution of residues predicted to be important for
substrate binding (L69, H134, F222, and C284), calcium ion coor-
dination (054, N168, N224, and 0269), and catalytic mechanism
of HuPONI (H285) led to enzyme inactivation. As opposed to

other HuPON1 mutants, the mut~nts F222Yand HII5W exhibit-
ed substrate-binding selectivity towards phenyl acetate and paraox-
on, respectively. To further elucidate the roles of these residues,
paraoxon, phenyl acetate and DFP were used as mutually competi-
tive substrates. The data suggest that residue F222 is directly
involved in DFP binding, while substitution ofHl15 with Wallows
phenyl acetate binding but not hydrolysis. Our results suggest that
contrary to a recent report, residue HI15 is not directly involved in
the catalytic mechanism of the enryme. Overall, the results are con-
sistent with our proposed structural model of HuPON 1.
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77. RUTHENIUM MEDIATED GUANINE OXIDATION IN
REVERSE MICELLES
Sarah E. Evans and Veronika A. Szalai

One electron guanine (G) oxidation, a reaction linked to mutagenic
events, is usually investigated in dilute solution. To model the com-
pact environment of DNA in a cell, G oxidation has been investigat-
ed in reverse micelles (RMs). A photochemical method to generate
Ru3+ using bis(2,2?-bipyridine)dipyridophenazine ruthenium(Il)
chloride, [Ru(bpy)2dppzJCl2, was used to oxidizes G's in DNA. The
environment of [Ru(bpy)2dppz]2+ in RMs was characterized by
emission spectroscopy in anionic aEd cationic RMs. In buffer solu-
tion, [Ru(bpy)2dppz]2+ exhibits an emission spectrum when inter-
calated into DNA; no emission spectrum is observed without DNA.
In anionic RMs, [Ru(bpy)2dppz]2+ gave identical emission spectra
in the absence or presence of DNA, showing that [Ru(bpy)2dppz]2+
is not bound to DNA in this system, but is instead bound to the
anionic RM headgroups. In cationic RMs, [Ru(bpy)2dppz]2+
behaves as in buffer solution, but with a 70% decrease in emission
intensity. Cationic RMs were used in subsequent experiments to
ensure binding of the [Ru(bpy)2dppz]2+ to DNA. In RMs, only
[Fe(CN)6J3- efficiently quenches the [Ru(bpy)2dppz]2+ excited
state to create the 3+ oxidation state. The Stern-Volmer plot of
[Ru(bpy)2dppz]2+ and [Fe(CN)6J3- in RMs is curved, supporting a
Poissonian distribution of reactants in the RMs (Atik, 5.5, Thomas
J.K, J. Am. Chern. Soc., 1981, 103, 7403). The optimal quencher
concentration to generate the maximum Ru3+ yield was determined
from the Stern-Volmer plot. Circular dichroism spectra of DNA are
the same in buffer and in cationic RMs. High-resolution denarur-
ing polyacrylamide gel electrophoresis (PAGE) is used to detect G
oxidation products in buffer solution and RMs using identical con-
centrations of reactants. In RMs, two to three-fold longer illumina-
tion times were required to detect G oxidation products; however,
similar levels of oxidation products in RMs were observed with or
without [Fe(CN)6]3- present. This result indicates that the Ru3+
form of [Ru(bpy)2dppz]2+ does not oxidize G in RMs, but that sin-
glet oxygen is most likely the G oxidant. By encapsulating DNA in
canonic RMs, G oxidation by [Ru(bpy)2dppz]2+ follows a different
mechanism than in buffer solution. Together, these results show that
the levels and mechanism of G oxidation depend intimately on the
conditions under which these reactions are probed.

78. ROLE OF CLFA AND THROMBUS FORMATION IN
WHOLE BLOOD STAPHYLOCCAL-PLATELET BINDING
INTERACTIONS
Michael A. Johnson and Julia M. Ross

In blood-borne staphylococcal infections, bacteria and platelets often
aggregate on the sub-endothelium where the extracellular matrix is
exposed. In past studies, the S. aureus fibrinogen binding adhesin,
clumping factor A (ClfA), has been shown to playa role in bacterial
adhesion to platelets. However, the effect of Of A-mediared bacteri-
al binding on thrombus structure and formation is uncertain. In this
study, the interaction between ClfA and possible bridging molecules
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was studied under shear stress conditions in whole blood during the
development of infected thrombi. S. aureus binding interactions
were evaluated using a series of mutant strains and the locations of
adherent bacteria were measured using confocal laser microscopy
and analyzed using the 3D software Volocity. Detachment and
blocking studies were also performed using an antibody to ClfA.
From these studies we conclude that the presence of ClfA on the bac-
teria does not alter thrombus structure, however should be consid-
ered when developing novel therapeutics for blood-berne infections.

79. IDENTIFYING THE COPPER(lI) BINDING SITE OF
THE BETA-AMYLOID PEPTIDE
Jesse W. Karr and Veronika-A. Szalai

The beta-Amyloid (Ab) peptide is the major component in plaques
commonly associated with Alzheimer's disease (AD) and is implicat-
ed in neurological damage in AD patients. It has been reported pre-
viously that metal ions induce both Ab aggregation (Bush er aI.,
1993) and fibrillization (Morgan er al., 2002). The current model for
Cu(II) bound to Ab at sub-stoichiometric amounts shows Cu(l1)
coordinated to 3 nitrogen atoms from residues H6, H13, and H14
and I "oxygen atom from residue YlO (Curtain er al., 200I).
Understanding how transition metals participate in the assembly of
Ab into aggregates or fibrils and the resulting toxicity of the metal-
containing Ab species are important if treatment for this disease is to
be discovered (Bush and Tanzi, 2002). We have confirmed that
Cu(I1) will coordinate to soluble Ab via 3 nitrogen atoms and 1 oxy-
gen atom. In addition we were the first to show that the Cu(II) coor-
dinating atoms are the same in both soluble and fibrillar Ab. Here,
we report on the Cu(II) binding domain of Ab. Continuous wave
electron paramagnetic resonance (EPR) spectroscopic experiments
show that Ccrerminal truncations of Ab do not affect [he EPR spec-
trum of bound Cu(lI). In contrast, Cu(ll) bound to Ab4-16 and
Ab2-16 is in a drastically different environment then when bound to
pep tides with C-rerminal truncations. These results indicate that the
first three amino acids are important in reproducing the native
Cu(lI) binding site. Additionally, Cufll) EPR spectra for AbY10F
mutants reproduce Cu(Il) EPR spectra of native Ab, indicating that
tyrosine is not the O-atom donor ligand bound to Cu(ll). The
Cu(Il) EPR specuum for Cu(II) added to Ab fibrils formed without
CuOl) is similar to the Cum) EPR spectrum of Ab fibrils formed in
the presence of Cu(II). This observation indicates that Cum) may
be incorporated in Ab fibrils at any point during flbrillizacion and
allows for Cu(II) to be exchanged into and out of the fibrillar archi-
tecture.

80, MAGIC MIRROR VIA TWO-PHOTON THERMAL
LIGHT IMAGING
Giuliano Scarcelli, Vincenzo Berardi and Yanhua Shih

We repon an experimental study in which a thermal light source
behaves like a "magic" mirror, which produces a "real" image of an
object. The result offers a novel scheme of imaging suggesting inter-
esting applications.
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100. STAPHYLOCOCCUS AUREUS • PLATELET INTERAC-
TIONS: ROLE OF S. AUREU$ ADHESINS, BRIDGING MOL.
ECULES, PLATELET RECEPTORS AND WALL SHEAR
STRESSES
Niraj rEo George, Konsranrinos Konscanropoulos and Julia M. Ross

Staphylococcus aureus is an important pathogen causing serious and
potentially fatal illnesses such as acure infectious endocarditis,
osteomyelitis, septic arthritis, pneumonia and septicemia. The
molecular pathogenesis of these infections involves bacterial adher-
ence via surface srrucrures called adhesins that bind [Q ligands in the
host. Often, the bacterial adhesion takes place in the blood stream
where fluid shear stress may influence binding events. We hypothe-
size [hat shear stress will affect the process of bacterial adhesion [0

plarelers. Our research involves the characterization of the adhesive
interactions between S. aureus adhesins, platelet receprors and bridg-
ing molecules to determine [he relative importance of each under
physiologically relevant shear rates using a parallel plate flow cham-
ber. Shear dependant behavior is observed in the adhesion of S.
aureus Clumping facror A (ClfA) and SdrCDE to platelets in the
presence and absence of exogenously added fibrinogen. At shear rates
lower than 1000 sec-I a significant increase in adhesion of S. aureus
to platelets is observed with the addition of fibrinogen as a bridging
protein. At rhe higher shear rate of 1500 sec-t no adhesion is
observed for the S. aureus double mutant of ClfA and sdrCOE.
Thrombin stimulation of platelets shows reduced adhesion for both
the wild type and mutant strains. An anempt is being made ro quan-
tifY the individual roles of platelet surface receptors. Understanding
and identifying the detailed molecular mechanisms involving
adhesins, bridging molecules and platelet receptors under specific
shear conditions is an important step in developing new therapeutics
ro combat S. aureus cardiovascular infections.

101. IMPACT OF SODIUM BUTYRATE SUPPLEMENTA-
TION ON GLOBAL GENE EXPRESSION AND MONO~
CLONAL ANTIBODY GLYCOSYLATlON PATTERNS IN
MURINE HYBRlDOMA CEllS
Michael Hanson

It is well dccumenred that certain mammalian cell culture process
changes can modify the protein products of interest. From a prod-
uct quality and regulatory perspective, it is advantageous ro under-
stand rhe impact of process change; during product development
and post-marketing to assure that high quality product is produced
at all times. In an effort to understand why and to what extent spe~
cific product modifications occur after common cell culture process
changes, we are studying the impact of select, industrially relevant
mammalian cell culture process changes on global gene expression
patterns and producr attributes. Our first experimental studies con-
sisted of supplemenring media with sodium butyrate to a final con-
centration of 0,5 mM during growth of IgG3 producing murine
hybridoma cells. Class Comparison analysis has revealed differential
expression in gene; related to apoprosis. translation initiation, signal
transduction, and mitochondrial membrane structure. Differences
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in glycosylation were also studied using the Huorophore Assisted
Carbohydrate Electrophoresis (FACE) analysis kit and densitomerry.
Lastly, results of a doning study, carried our for this cell line to

increase antibody yield, are presented.

J02. CHANGES IN THE MORPHOLOGY OF ASPERGIllUS
oR¥ZAE IN RESPONSE TO STEP CHANGES IN GLUCOSE
CONCENTRATION
Judith Kadarusman and Mark R. Marren

Aspergillus oryzae is an industrially relevant filamentous fungus,
used for the production of industrial enzymes. We have studied mor-
phological changes in a recombinant strain of A. oryaae, grown in
parallel plate flow chamber. This device consists of two parallel
plates, approximately 50 microns apan, and forces filamentous
growth in two dimensions. In our experiments, [he flow chamber
was set on a microscope stage, and growing fungi were exposed to a
step change in glucose concentration. The flow chamber system
allowed us to monitor fungal growth of different fungal mycelia in
real time. As the cells responded to changes in growth conditions, it
was possible to quantify morphological changes that occurred.
Images of growing fungal cells were captured and analyzed for size
{i.e. projected area), branching rate, tip extension rate, and hyphal
growth unit. The image analysis process included image capturing,
image assembly, and measurement of fungal elements. The results
show that there is significant change in some morphological param-
eters in response to the glucose step change.

103. USING PROTEOME ANAlYSIS TO UNDERSTAND
THE EFFECTS OF OSMOTlC STRESS IN FILAMENTOUS
FUNGI
Yonghyun Kim, M.P. Nandakumar and Mark R. Marren

Filamentous fungi are important in the bioprocess industry (as pro-
ducers of enzymes and therapeutics), medically (as important human
pathogens), and agriculturally (as devastating crop pathogens). In
many environments where fungi grow, they have the potential to

experience osmotic stress. A previous study in our lab indicated that
osmotic Stress leads to an overall weakening of the fungal cell wall.
We hypothesize that there are key intracellular proteins involved that
facilitate this observation, as well as other groups of regulatory pro-
teins that allow the filamentous fungi to survive in these conditions.
In this study, prnteome analysis is used to better understand global
protein expression patterns when filamentous fungi respond to

osmotic stress. As the complete genome sequence of Aspergillus
nidulans is now available, two-dimensional gel electrophoresis
(20E) followed by matrix-assisted laser desorption ionization/time-
of-flight (MALDI-TOF) mass spectrometry can be used to help
identify proteins differentially expressed at significant levels during
osmotic stress. Expression level-time profiles of expressed proteins
can be categorized using duster analysis, allowing us to deduce pos-
sible functions of proteins and helping us map the molecular events
that accompany osmotic stress.
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104. FIRST OBSERVATION OF SURFACE PLASMON~COU-
PLED EMISSION EXCITED BY A LIGHT-EMITTING
DIODE
Derek Smith

Surface plasmon-coupled emission (SPCE) is directional, highly
polarized fluorescence observed from fluorophores located in close
proximity ro thin metal films. Studies of the phenomenon have
shown that it will occur regardless of the excitation method, either
by laser light or a chemical reaction. Here, we present the observa-
tion of this phenomenon excited by a light-emitting diode. The
SPCE of Rhodamine was observed with this excitation method. The
extension of the excitation of SPCE [0 incoherent. inexpensive light
sources indicates that the phenomenon could be incorporated into
low cost, hand held sensors.

105. CONFOCAl OPTICAL SYSTEM FOR STUDYING MIX-
ING IN BIOREAcroRS
Jose Vallejos, Yardan Kosrcv, Mark R. Marten and Govind Rae

A novel confocal system to study mixing rime in small scale bioreac-
tors is presented. The key elements of the confocal system are a pin-
hole, a lens, an APD detector and light filters. The ccnfocusing point
of the system was found using a paine green light source. Then, using
a blue LED (excitation light source) and Fluorescein the size of the
confocal volume was determined. It was found that me confocal vol-
ume for our mixing time detector is O.4m1.The confocal system was
used in a 42ml mini-bioreacror and graphs showing tracer concen-
rrarion vs. rime were obtained. The results suggest that the confocal
system seems to be a promising tool to perform mixing time and cir-
culation time studies in small scale bioreacrors.

106. PHENOTYPICAL PROPERTIES OF STAPHYLOCOC-
CUS AUREUS CELLS GROWN WITHIN BIOFILM CUL-
TURES UNDER PHYSIOLOGICALLY RELEVANT FLOW
SHEARS
Patrick Ymele-Leki and Julia M. Ross

Over the past decades. extensive research has focused on the epi-
demiology, pathogenesis and cure of staphylococcal infections. In
that regard, the physiology and molecular characteristics of various
staphylococcal strains have been characterized. However, most of
these studies were based on the analysis of planktonic bacterial cells
grown in laboratory shake flasks. Today, it is commonly acknowl-
edged rhac natural staphylococcal cultures develop within integrated
communities, called biofilms. Biofilms confer staphylococcal cells
with more complex developmental, pathogenic, and resistive proper-
ties. In this study, we seek to elucidate the phenotypical differences
expressed by biofilm-issued cells which may alter their virulence
properties. Our analysis focuses on Staphylococcus aureus develop-
ing as sessile cells in biofilms and eroding as free-floating cells under
physiologically relevant shear conditions. Characterization ofbiofllm
development, ar shear rates of 40- and 100-s-1 maintained for 24-hr
periods, was performed in vitro using a parallel plate flow chamber

27th ANNUAL GRADUAI"I .RESl~ARCH CONFERENCE

and phase-contrast videomicroscopy, Experimental results revealed
rhar the adhesion properties of detached planktonic cells differed
considerably from the properties of the shake flask population used
to initiate biofilm development. Further adhesion assays on immo-
bilized protein substrates also indicated thar the adhesion properties
of detached planktonic cells varied with the age of the biofilm from
which they originated. Thus, this study emphasizes the value of
including dynamic biofilm studies in rhe <juest for therapeutic meth-
ods against nosocomial- and community-acquired staphylococcal
infections.

107. IDENTIFICATION OF VARIABLES THAT INFLUENCE
THE RECEIPT OF EYE CARE
Robert L. Alexander jr,

Objective: To examine how variables such as attitudes, perceptions,
knowledge, communication and culture influence the receipt of eye
care. and explore whether those factors differ by race. Setting:
Focus groups will be conducted with selected people from the gen-
eral population in San Francisco. CA; Chicago, IL; and Miami, FL.
Method: A total of 180 English-speaking males and females over the
age of 40 will be recruited to take part in 20 discussion groups. The
focus groups will entail discussion guided by the Theory of Reasoned
Action, about participants' general health, vision, vision literacy, and
vision barriers. Results: Srudy findings will identify the attitudes,
perceptions and other facrors that influence the receipt of care and
act as barriers to care for possible eye disease and vision loss. Equelly
important this research will examine whether the factors differ by
racial and ethnic group. This research will anempt to identify gaps
in knowledge so that outreach programs will be better equipped to
address the documented growth in the prevalence of eye diseases and
disorders among racial and ethnic minorities. Public Health/Policy
Implications: The number of Americans with eye diseases is growing,
making vision loss a major public health concern. The identification
of variables that may influence the receipt of eye care will help health
care delivery experts address health disparities, as well as the social
and economic implications of untreated eye diseases and disorders.
This knowledge can inform policies that aim to bring about an
improved quality of life for all Americans. It is imperative thar all
patients have access to high-quality health and eye care, including
high-risk underserved populations. The understanding of barriers to
eye care for underserved populations is vital for the development of
improved health interventions, so that health disparities in the
United States may be eliminated.

108. ACADEMIC WRITING: A COMPARISON BETWEEN
ARGENTINE AND U.S. ACADEMIC CONTEXTS
Laura Colombo

Cultural standards determine how individuals are expected to express
themselves in academic writing within their cultures. These contex-
tual expectations are more frequently studied when individuals are
introduced into a different culture and they have to adapt to a new
context. In this work, I use a pragmatic framework to analyze the
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cultural differences between U.S. and Argentina's contextual expec-
tations regarding academic written texts. In order to achieve this, I
first describe how each culture conceives the production and com-
munication of scientific knowledge. Then, 1 apply pragmatic con-
cepts as well as data found in previous research about Spanish and
English writing styles to the relationship established between reader
and writer in each conrexr. I focus on rhe humanities and social sci-
ences and provide examples extracted from published research papers
in educational science journals. I chose published works because the
texts have gone through selection mechanisms which guarantee that
they are considered appropriate in their own academic communities.

109. THE FATE OF FIRST-TIER SUBURBS: EVlDENCE
FROM METROPOLITAN BALTIMORE
Bernadene Hanlon and Thomas J. Vicino

Many inner suburbs of rusrbelr cities in the Northeast and Midwest
are experiencing economic and social problems normally associated
wirh central cities. We conducted a case study of Baltimore's inner
suburbs to assess evidence of decline. Our primary source of data to
measure suburban decline is place level census data, which enabled
us to operaticnalize a definition for inner suburbs and spatially ana-
lyze them since 1980. Our analysis, focusing on demographic com-
position, income and poverty dynamics, housing characteristics, and
land-usc patterns, shows evidence of socioeconomic decline among
the majority of inner suburbs in Baltimore. The extent of this
decline varies among these suburbs. Baltimore's inner suburbs wit-
nessed increases in poverty, which became more pronounced during
the I990s. These suburban places are aging and inner suburban res-
idents are passing away without a younger generation to replace
them. Baltimore's inner suburbs have difficulty attracting new pop-
ulation, and white flight is prevalent in all places. The housing stock
is also aging and, in most cases, no longer attractive to middle and
upper-income families. Our analysis suggests three main factors lead
to the decline of inner suburbs in Baltimore: economic restructuring,
inferior housing stock, and economic and racial segregation. We
conclude with a conceptual model of suburban change, positing that
inner suburbs move through four stages: growth, stability, decline,
and crisis phases. We classify Baltimore's 21 inner suburbs by these
different stages.

110. POLICY ANALYSIS OF THE BALTIMORE CITY HOME-
LESS POPULATION
Barbara DiPietro and Richard Kimball

Previous research conducted in Baltimore City estimated the home-
less population at approximately 3,000 individuals on any given
night. From a public policy definitional standpoint, there are roo
many homeless persons in Baltimore City. The authors use primary
and secondary data sources as well as policy research literature to
describe the current problem of homelessness, the public policy
strategies now in place to serve individuals and families who are
homeless, and policy alternatives that may be implemented in the
future. Primary data analysis will come from a homeless census pet-
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formed by Baltimore City Homeless Services, Inc. on January 30,
2005 in Baltimore City. Individual surveys were given to homeless
individuals in shelters and on the street, to enumerate and assess
their current use of resources and perceived needs. Based on this
data the authors analyzed over 900 individually administered sur-
veys. The analysis presented critiques the methodology used to find
and interview the homeless individuals, assesses the demographics of
those interviewed, and provides a breakdown of resources both used
and needed. This initial analysis is used as a basis for the current pol-
icy problem description. Past surveys and studies in Baltimore and
other areas in the United States were compared with the 2005 home-
less census, and will serve as secondary dara sources. Relevant differ-
ences and similarities between current and past surveys and surveys
from other areas are analyzed with a special emphasis placed on
resource use and public policy impacts. In addition, relevant litera-
ture was reviewed on homelessness and its antecedents {e.g. mental
illness, substance abuse, extreme poverty, disability, physical and sex-
ual trauma, ecc.). Policy alternatives for ameliorating homeless issues
are explored. The most recent research-based ideas are incorporated
in a set of policy alternatives relevant to Baltimore City's homeless
population. Further discussions of policy alternatives in the current
policy climate are described.

111. EXPLORING CARE EXPERIENCES IN PATIENTS
WITH SYSTEMIC LUPUS ERYTHEMATOSUS (SLE): TIlE
ROLE OF RACE AND CARE CONTINUITY
Bakeyah Nelson

SLE is an autoimmune disorder which afflicrs millions of individu-
als. The overwhelming majority of these cases are women. Minority
women suffer from the disease at disproportionate rates compared to
White women. Research in other areas indicates that minorities
receive substandard care and experience less continuity of care for a
variety of reasons. A literature review was conducted to determine
differences in care experiences between Whites and minorities afflict-
ed with chronic illnesses and determine how these experiences,
specifically continuity of care, contribute to or hinder their health
outcomes. The purpose of the review was to formulate hypotheses
surrounding how continuity of care mayor may not impact the care
experiences of women with SLE and their associated health out-
comes.

112. THE IMPACT OF STATE PARITY LEGISLATION
Effie Shockley

Traditionally, mental health coverage has been mote limited than
coverage for medical services. Higher co-payments, more limited
inpatient hospital days and outpatient services for mental health care
are examples of the unequal benefits of mental health care coverage.
Changes in legislature such as parity regulations attempt to eliminate
disparities between insurance coverage for mental health care and
other medical conditions (Barry er aI., 127). The 1996 Mental
Health Parity Act (P.L. 104-'204) stopped health plans from using
annual or lifetime dollar limits unless the restrictions were placed on
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orher medical coverage. The Mental Health Parity Act is a federal
law that applies to most group plans of fifty one or more employees.
But the law does not apply to other types of benefits lim irs such as
visit limits or firms with less than fifty o~e employees. It is also
important to note that Mental Health Parity does not require group
health plans to offer mental health coverage in their benefit package
(Barry er aI., 129). Since the 1996 Mental Health Parity Act,
numerous studies began ro analyze trends in mental health coverage.
Barry er al., (2003) finds the proportion of covered workers offered
mental health benefits increased from 1991 to 2002 and most work-
ers were offered memal health coverage but firms placed greater
restrictions on mental health benefits. For example, outpatient visit
limits increased hom 65 percent in 1999 to 74 percent in 2002
(Barry er aI., 130). The decline of coverage for services was even
more severe for inpatient services compared to outpatient services.
Inpatient and outpatient services combined account for a nine per-
cent decrease in the percentage of payments reimbursed by insurance
in 1996 as compared ro 1987 (McKusick et al., 78). Ringel er al.,
(2001) suggest differences in burden (out-of-pocket expenditures)
across different populations, stratified by insurance status, age, erh-
niciry, and socioeconomic groups (Ringel er al., 141). Overall. pri-
vate insurance was found ro cover a lower proportion of mental
health care roral spending in 1996 at 60.1 percent compared to 1987
at 65.8 percent (McKusick et al., 71). ,While more consumers arc
offered mental health benefits as a result of parity legislation, the lim-
its on services increased. As a result private insurance spends less
on mental health services through such cost-shifting srraregies. The
cost-shifting strategies affect some consumers (via increased out-of-
pocket expenditures or lack of services.) more so than others.
Thirty-five states have enacted parity laws with different approaches
to prohibit discrimination in insurance coverage of mental illnesses:
Alabama, Arkansas, California, Colorado, Connecticut, Delaware,
Georgia, Hawaii, Illinois, Indiana, Kansas, Kentucky, Louisiana,
Maine, Maryland, Massachusetts, Minnesota, Mississippi, Missouri,
Montana, Nebraska. New Hampshire, New Jersey, New Mexico,
North Carolina, Oklahoma, Rhode Island, South Carolina, South
Dakota, Tennessee, Texas, Utah , Vermont, Virginia, and West
Virginia (Stare of the States, 2004). Major differences among the
various laws adopted by the states include which mental illnesses are
covered and which benefits are provided with parity to somatic ill-
nesses. Murray and Henriques (2004) describe the following three
degrees of parity legislature: comprehensive, full, and limited parity.
Comprehensive parity, enacted in four states, applies [0 all mental
health and substance abuse disorders under private insurance with
no exemptions. Full parity legislation, also enacted in four different
states, has certain restrictions. An example of such restrictions can
be seen in Rhode Island where legislation includes limits on outpa-
tient visits. Finally limited parity refers to legislation which covers
only select groups of the most severe mental illnesses or state and
local employees, or only protects against certain types of discrimina-
tion. The direct impacts of parity fall on persons whose health insur-
ance plans are covered by state menial health parity, According to

Zuvekas (2000), me simplest test of the impact of parity would be to
limit the study to those covered by health insurance plans from
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employers without ERISA exemption in 1996, and compare their
experience in states with varying degrees of parity as well as non-par-
ity states. In a preliminary study of state panry legislation, Sturm
(2000) used the following dependent variables: change in insurance
status, insurance generosity, and perception of access to care. This
study contrasted changes in dependent variables between states with
and without parity legislation. Ipropose a similar analysis in order
to add to a growing body of research on the impact of state parity
legislature.

113. AITRITlON IN PhD PROGRAMS: A REVIEW OF THE
LITERATURE
Mark Terranova

High arrririon from PhD programs in the United States has become
an increasing concern for university administrators and researchers.
Indeed, attrition has been identified by some as 'the central issue in
doctoral education in the United States today. ' Trends in attrition
rates suggest that women candidates leave PhD programs at a high-
er rate than men, minority students leave at a higher rate than white
students, and domestic students leave at a higher rate than interna-
tional students. PhD students are also dropping OUtof social science
disciplines at a higher rate than the sciences, although the percentage
of engineering and physical science PhDs awarded has declined in
recent years. A review of the literature on attrition from PhD pro-
grams explores these trends and [he effects on srudenrs' lives, the
impact on colleges and university policies, and the larger social and
economic consequences. Implications of this review are discussed
from the perspective of higher education policy recommendations.

114. AFFORDABLE HOUSING IN METROPOUTAN MARY·
LAND: A POUCY ANALYSIS
Thomas]. Vicino

This study examined the housing market in metropolitan counties in
the Slate of Maryland (along the Baltimore-Washington corridor)
and found that the demand for affordable housing far exceeded the
supply of affordable housing. I found that there is a high demand tilr
housing in the region, which is the result of a strong economy, job
growth, service institutions such as hospitals and universities, and
proximity to the nation's capital. Supply did not keep up with
demand and has remained limited. The result was a supply and
demand problem of affordable housing units. My analysis of Census
data and marker information revealed that over a third of households
lack affordable housing, and nearly two-thirds of low-income house-
holds lack affordable housing. While local governments offer a vari-
ety of policies and programs to assist renters and homeowners in
locating affordable housing, my policy analysis of housing policies
found that existing county programs did not go far enough in mak-
ing units affordable, and most jurisdictions did not even meet estab-
lished goals ro increase the number of affordable housing units. I
conclude with a set of policy recommendations that are likely to

boost the supply of affordable housing.
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115.WEBSHOCK: FIRST TIME ONLINE STUDENTS EXPE-
RIENCE CULTURAL ADAPTATION
Dody Welsh-Parris

Students are flocking to web-based courses in amazing numbers, but
attrition rates attract the attention of concerned educators.
Researchers have examined a number of factors to predict online suc-
cess, but perhaps the problem is that we haven't really considered the
nature of the adapraricn we are asking students to make. If the
online world has its own culture, what can we learn by viewing this
process through a lens of cultural adaptation? This study follows ten
community college students through their first semester of adapta-
tion to learning in the online world.

116. CRYSTALLIZATION OF APICAL MEMBRANE ANTI-
GEN 1 (AMAl) FROM THE MALARIA PARASITE PLAS-
MODIUM FALCIPARUM
Tao Bai, Aditi Gupta and Adrian Batchelor

Malaria is one of the leading causes of both morbidity and mortali-
ty in the tropical and sub-tropical world. AMA1 (apical membrane
antigen 1) is an asexual blood-stage protein expressed in the invasive
merozoite form of plasmodia species and is considered to bc one of
the best anti-malaria vaccine candidates. First, the prorein consisting
of AMAl domains I and IIwas successfully crystallized and diffract-
ed x-rays to 1.9 resolution. The structure has been determined using
multiple isomorphous replacement with anomalous scattering. The
refined structure (free R factor 24.0%; R factor 19.0%) contains two
molecules in one asymmetric unit cell and extends from residue 6 to

336 with N-terminal 5 residues and two other short regions (4
residues and 8 residues) missing. The domain I and II are largely
duplicated in 3D Structure and closely resemble a PAN or apple
domain fold. Although AMAI detailed function is unknown, PAN
or apple domain appears to be present in proteins responsible for
proteolysis cascade. The other goal is to locate the positions of
AMAl polymorphisms for the purpose of vaccine design. The
Plasmodium falciparum polymorphisms are all located on the sur-
face of the protein, mostly clustered on one side of the structure,
forming a 'polymorphic face'. The Plasmodium vivax polymer-
phisms have a similar overall pattern but different positions. Since
polymorph isms only arise if a protein surface is both immunogenic
and susceptible to the binding of inhibitory antibodies, we hope that
this structure will provide a framework for malaria antigen studies.

Il7. NEUROGENESIS IN THE HIPPOCAMPUS OF
TS6SDN, A MOUSE MODEL OF DOWN SYNDROME
Sarah Clark and P.J. Yarowsky

First described in the early twentieth century, Down syndrome (OS)
is a condition related to the triplication of a single chromosome, the
most common of which is a triplication of chromosome 21.
Although the mechanism by which this triplication occurs is not
completely understood, it is generally accepted that it is the presence
of the third chromosome that contributes to the phenotype of the

•
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disease. The presence of cognitive and learning disabilities may be
attributable ro defective neurogenesis within the OS brain.
It is now known that new cells continue to be born within the brain
in small, discrete stem cell niches, i.e. the subgranular zone (SGZ) of
the dentate gyrus (OG) in the hippocampus. It has been previously
shown in Ts160N, a mouse model for OS, that brain development,
particularly in the frontal cortex, is delayed during prenatal develop-
ment. This indicated that there was a potential defect in neurogen-
esis. However, Ts16 mice do not live for more than a few days
after birth, disallowing the possibility to examine neurogenesis in the
adult. Using the Ts650N non-lethal mouse model for OS, which
has a partial replication of chromosome 16 linked to chromosome
17, we compared neurogenesis within the hippocampus of the
Ts6S0N mice and their euploid litrermates. In addition, some mice
were treated with an antidepressant, Huoxetine, for 2] days to deter-
mine if the treatment would result in an increase in neurogenesis that
has been previously shown in wild type mice. During the last nine
days of treatment, with either f1uoxetine or vehicle, the mice were
injecred once daily with 5-bromodeoxyutidine (Brdl.J], a marker for
cell proliferation that is specific for cells in the S phase of the cell
cycle. This allowed for the visualization and quantification of prolif-
erating and surviving cells within the OG of the hippocampus.
Initial results indicate that there is a significant difference between
the Ts6S0N mice and their euploid littermates. Absent of any treat-
ment, the Ts650n mice have approximately 50% less labeling of
cells than euploids. In addition, there appears to be a difference in
the volume of the dentate gyrus as well, which is consistent with pre-
vious findings of an overall smaller hippocampus in this mouse
model. Finally, Ts65DN mice treated with fluoxerine have approx-
imately 20% more labeling than non-treated Ts6SDN mice; never-
theless, this is still less than that of the untreated euploid mice. All
of these results indicate that ~ere is a definite, ongoing difference in
neurogenesis in Ts6SDN mice compared to wildtype mice. Two
possible reasons for this disparity are an increase in cell death of new
cells or a dysfunction in neurogenesis itself. Ideruifying common
genes in Ts16, Ts6SDn and OS will allow us to identify potential
mechanisms that contribute to abnormal neurogenesis.

118. ICPlOPK PROTECTS THE CNS FROM EXCITOXIC
INJURY BY ACTIVATING THEERK SURVIVAL PATHWAY
Erin K. Colembewski, Laure Aurelian and Paul J. Yarowsky

Neuronal apoprosis in selected brain regions causes symptoms asso-
ciated with many neurodegenerative diseases. Interrupting the apop-
roric cascade by inducing survival pathways may prevent neurode-
generation. We have shown that the HSV-2 gene ICPiOPK blocks
virus induced apoprosis in cultured neurons by activating the ERK
survival pathway. Current studies examine the neuroprotective
activity of ICPIOPK from NMDA induced excitoroxic injury, in
vitro and in vivo. 129S6SV/EV mice were given inrrasrriara]
NMDA injections (0.5ul;40.5 nmole) bilaterally. On the control
side, NMOA was diluted in PBS; on the experimental side it was
combined with an HSV-lvectorfor ICP10PK (lCP10 delta RR)
[2.0xI04-2.5xl04 plaque forming units]' ICPiO delta RR growth
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was determined in organotypic striatal cultures and virus titer was
determined by plaque assay on Vero cells in ] 0% FBS. 1'6 examine
ERK activation, striatal cultures were i1nfectedwith TCPI0 delta RR,
exposed to NMDA (lOuM) at 24h, and harvested at 48h post-infec-
tion. Proreins were separated by SDS-PAGE and immunoblotted
with ERK and pERK antibodies. Lesion volume, determined by
cytochrome oxidase, decreased 77.1% when comparing NMDA to

NMDA + lCPlO delta RR and TUNEL+ cells decreased from 40%
to 1%, respectively. Cell survival determined by thionin staining
increased by 69.2% when JCPIO delta RR was co-injected with
NMDA. JCPl OPKwas expressed at the site of the TCPI 0 delta RR
reduced lesion as determined by immunohistochemistry.
Hematoxylin-eosin staining indicated that TCPI 0 delta RR does not
induce mononuclear infiltration. An HSV-2 mutant deleted in
ICPlOPK (ICPlO delta PK) did not protect. ICPI0 delta RR and
ICPlO delta PK were growth defective in striatal cultures but ERK
was activated (phosphorylated) in cultures infected with lCPlO delta
RR (not JCP10 delta PK). These studies show that rCPIOPK deliv-
ered by ICPIO delta RR reduces apoprosis induced by an excirotox-
in. Neuroprorection is accomplished by activating the ERK path-
way. Future studies will elucidate the duration and mechanism of
neuroprorecrion. The data suggest that JCP10PK has anri-apoproric
activity in vivo and is a potential gene therapy for neurodegenerative
diseases. These studies were supported by National Institutes of
Health grant NS 045169.

119. THE MREll1RAD50/NBSI COMPLEX BINDS TO DNA
IN AN ATP-INDEPENDENT MANNER
Dana M. Harrzrnan and James P. Carney

Mrell/Rad50/NbsI complex (MRN) is essential in the response to
DNA double strand breaks. Rad50 is believed to be the structural
component of the complex which helps keep the DNA strands in
close proximity to allow for recombination to take place. The struc-
ture of Rad50 has revealed the central coiled-coil domain folds back
on itself bringing the Walker A and B motifs, located ar the Nand
C termini, together to form a functional ATPase. Upon ATP bind-
ing, the Walker A and B motif of one Rad50 molecule can interact
with another Rad50. It has been suggested that the ATP-dependent
Rad50 dimer is capable of binding to DNA and may act to tether
linear duplex DNA molecules. Using labeled DNA to pull down
MRN, our results have revealed a stable interaction in the absence of
ATP. In fact, the ATP-dependent dimerizarion inhibits MRN inter-
action with the DNA substrate. Our results suggest a possible role
of the Mrell complex using a double strand break as a signal to
induce hydrolysis which may activate the downstream damage
response.

120. IDENTIFICATION OF A HIGH AFFINITY NUCLEO-
CAPSID BINDING SITE WITHIN THE HIV-2 5' LEADER
RNA AND ITS IMPLICATIONS FOR GENOME PACKAG-
ING
Barry C. Johnson, Carrie C. Stover, Devendra Mistry, Qiao Zhou
and Michael F. Summers
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The high-affinity interaction of the recroviral Gag pclyprotein,
specifically the nucleocapsid (NC) domain, with the packaging sig-
nal (psi) region of the viral genome is critical for viral RNA packag-
ing and virion assembly. In HIV-I, the psi site spans a four stem-
loop region beginning with the dimerization initiation site (DIS)
and ending immediately downstream of the gag starr codon. The sec-
ond and third stem-loops in this region contain highly conserved
GGNG retraloop motifs to which NC binds. While the NC
domains of HIV-I and HIV-2 share considerable amino acid
sequence homology, the psi sites vary considerably between the two
viruses. The number, size and shape of the stem-loops in this region
differ between HIV-I-and HIV-2, suggesting that the NC ofHTV-2,
despite the sequence homology with HIV-I NC, may bind to a dif-
ferent type of structural element or bind in a different region of the
genome. However, other labs have proposed that the major packag-
ing signal in HIV-2 lies upstream of the DIS, outside the region
analogous to the HJV-l psi site. Preliminary fTC and NMR data
suggest that HIV-2 NC does bind tightly to at least one of the link-
ers connecting two stem-loops between the DIS stem-loop and the
gag starr codon. Also, a second, moderate-affinity site located imme-
diately upstream of the DIS has been identified. Recent studies sug-
gest a dramatic conformational shift in the secondary structure of
rerroviral 5' leader RNA could regulate dimerization and packaging.
The location of the high-affinity HIV-2 NC binding site identified
here indicates that the packaging signals ofHTV-I and HIV-2 are in
similar positions along the viral genome and also provides a possible
explanation as to why the region previously identified upstream of
the DIS is important for genome packaging.

121. THE HERPES SIMPLEX VIRUS TYPE 2 GENE ICPlOPK
IS ABLE TO PROTECT AGAINST KAINIC ACID INDUCED
EXCITOTOXIC IN ANIMAL MODELS
Jennifer M. Laing

Neurodegenerative diseases such as Alzheimer's, Parkinson's,
ischemic stroke, and epilepsy are characterized by an increased num-
ber of apoproric eNS neurons. Disease symptoms are, at least in
parr, attributed to the resulting loss of neurons in key portions of the
brain. We have previously shown that the Herpes Simplex virus type
2 (HSV2) gene TCPIOPK has anti-apoprotic activity in primary hip-
pocampal cultures challenged with the excircroxins N-methyl-D-
aspartate (NMDA) or kainic acid (KA), The present studies examine
whether lCPlOPK is neuroprorecrive in vivo. KA is an established
model for seizure induction associated with hippocampal neurode-
generation. Sprague Dawley rats were given KA by i.p. injection
(I 5mg/kg). C57BLl6 mice were given KA by intranasal inoculation
(45mg/kg) or i.p. injection OOmg/kg). rCPIOPK was delivered with
a growth compromised HSV2 mutant, lCPIa delta RR. A growth
compromised rePI aPK deleted HSV2 mutant (ICPIO delta PK)
served as control. All viruses were administered three days preceding
KA administration. Delivery was by intranasal inoculation at con-
centrations of 5xIoe plaque forming units (PFU) for rats and
2.5xl06 PFU for mice. We have found that in both animal mod-
els, tonic-clonic seizure activity was seen within 30 minutes of KA
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administration and it lasted for up to 5 hours. Animals given ICPlO
delta RR did not exhibit seizure activity. Protection was not seen in
animals given ICPlO delta PK. Thionin staining revealed character-
istic neuronal cell loss in the CAl region of the hippocampus both
in untreated and lCPIO delra PK neared animals. By contrast, ani-
mals treated with ICPl 0 delra RR had no appreciable cell loss in any
region of the hippocampus. The data indicate that ICPI0PK deliv-
ered by intranasal administration of the rcPlO delta RR vector pro~
rects against KA exciroroxic injury. Protection is independent of the
animal model and roure of KA administration. Intranasal ICPIO
delta RR administration is a novel and promising gene therapy for
neurodegencrative diseases.

122. INCREASED OXIDATIVE STRESS RESULTING FROM
HYPEROXIC RESUSCITATION AFTER GLOBAL CEREBRAL
ISCHEMIA TARGETS THE PYRUVATE DEHYDROGENASE
COMPLEX
E. Martin, R. Rosenthal and G. Fiskum

The pyruvare dehydrogenase complex (PDHC) catalyzes the reac-
tion representing the critical link between anaerobic and aerobic
cerebral energy metabolism. We showed previously that hippocam-
pal PDHC immunoreactiviry (IR) is reduced dramatically within
only 2 hr of hyperoxic (100% 02) reperfusion following a 10 min
cardiac arrest. This difference was associated with increased nitrory-
rosine (NT) immunoreactivity in hyperoxic animals, suggesting that
oxidative stress is responsible for damage to PDHC. This study test-
ed the hypotheses that hyperoxic resuscirarion lowers PDHC
enzyme acriviry and rhat the reactive nitrogen species peroxynitritc
(ONOO-) can nitrate PDHC and reduce its activity. The enzyme
activiry of purified PDHC and isolated hippocampal mitochondria
was inhibited in a dose- and time-dependent manner in the presence
of increasing amounts of the ONOO- generating system, 3-mor-
pholinosydnonomine (SIN-I). These findings were associated with
increased NT immunoreacriviry of the PDHC. A slight reduction
in PDHC immunoreactivity was also observed with immunoblors
performed on homogenares or isolated mitochondria from canine
hippocampal samples following resuscitation under hyperoxic condi-
tions. Compared to non-ischemic control animals, the hippocampal
PDHC enzyme activities of 10 min ischemia plus 2 hr reperfusion
animals resuscitated under hyperoxic and norm oxic conditions were
reduced by %% (p&lt;0.05) and &It;S% (N.S.), respectively. In
addition, animals resuscitated under byperoxic conditions displayed
decreased hippocampal mitochondrial respiration. Hippocampal
metabolism of l3C-glucose was also reduced in animals resuscitated
under hyperoxic conditions compared to normoxic resuscitation
groups and non-ischemic controls. In conclusion, oxidative stress
associated with ischemialreperfusion appears ro be responsible for
the reduction in PDHC enzyme activlry and immunoreactivity.
Decreased PDHC acriviry may limir cerebral aerobic energy metab-
olism and contribute to poor neurological outcome, as exacerbated
by hyperoxic resuscitation. (Supported by AHA 0215331 U to E.M.
and NIH NS34152 to G.F)
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123. QUININE TASTE: A GENETICS APPROACH
Theodore M. Nelson, Steven D. Munger and John D. Boughter Jr.

The detection of bitter-tasting compounds by the gustatory system
is rhoughr to alert animals to the presence of potentially toxic food.
Some, if not all, bitter stimuli activate specific taste receprors, the
T2Rs, which are expressed in subsets of taste receptor cells 011 the
tongue and palate. However, there is evidence for both receptor
dependent and independent transduction mechanisms for a number
of bitter stimuli, including quinine hydrochloride (QHCL) and
denaronium benzoate. We used brief-access behavioral taste testing
of BXD/Ty recombinant inbred (Rl) mouse strains to map the major
quantitative trait locus (QTU for taste sensiriviry to QHCl. This
QTL is restricted to a 5 Mb interval on chromosome 6 that includes
24 genes encoding T2Rs (Tas2rs). Tas2rs at this locus display vari-
ous missense polymorphisms between [he two BXD/Ty RI parental
strains, C57BLl6J (quinine-sensitive) and DBAJ2J (quinine-insensi-
rive). Those Rl strains with the greatest rasre-scnsiriviry to quinine
exclusively contain C57B1I6J Tas2r alleles, while the most insensi-
tive strains exclusively contain DBAl2J alleles. These studies indi-
cate that a Tzk-depeodent transduction cascade is responsible for
the majority of quinine taste sensitivity. Furthermore, the large
number of polymorphisms within the TasZr genes, coupled with the
relatively few differences in bitter taste sensitivity, suggest that T2R
receptOrs are quire tolerant to mutation.

124. A MARKOV CHAIN MODEL FOR THE ATOM-ON-
DEMAND PROBLEM
lonut Bebu

Separating individual atoms is essential in quantum information
processing and nanotechnology. The atom-on-demand problem is a
fundamental step towards this goal. We suggest and study a Markov
chain model for the number of atoms present in a magnero-oprical
trap (MOT). Under different load and loss distributions we prove
the existence of the stationary distributions and determine the
(approximate) optimal parameters which maximize the probability
of exactly one atom under the stationary regime.

125. THE MULTIVARIATE BIOEQUIVALENCE PROBLEM
Li Cao

Abstract: Bioequivalence testing deals with procedures to test the
equivalence of a generic drug product to a brand name drug. The
data for bioequivalence testing usually consist of rhe area under the
time-blood concentration curve (AVC) obtained from healthy vol-
unteers who receive both the generic drug and the brand name drug.
In addition to the AUC, data are also usually obtained on the maxi-
mum blood concentration (C· max) along with the time to teach the
maximum concentration (f-max). In other words, we have rrivariate
data from each volunteer. In the talk, I will introduce criteria to

assess bioequivalence based on the joint modeling and anaysis of the
bivariate data (consistirig of [he AUC and C-max), or the rrivariare
data (consisting of the AUe, Ccmax and 'l-rnaxl.
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127. THE FLUID DYNAMICS OF CIRCULAR HYDRAULIC
JUMPS
Ana Maria Soane and Rouben Rostamiart

When a smooth jet offluid falling vertically from a nozzle hils a hor-
izontal surface, the fluid spreads out radially in a thin layer until a
sudden increase of deprh occurs, called a circular hydraulic jump.
The main difficulty in the analysis of this type of flow is due ro the
free boundary, i.e., the unknown shape of exposed surface. We devel-
op a new coordinate system, in which one of the coordinate lines is
a streamline and rhe stream function is an independent variable. The
complete equations which describe rhe flow arc formulated in this
new coordinate system and solved numerically using finite differ-
ences. Simulation results.are presented which accurately predict the
flow behavior.

128. SEQUENTIAL ALlOCATION METHODS FOR BAL-
ANCING OVER COVARlATF.SIN CLINICAL TRIAl.5
Oleksandr Sverdlov

In a randomized clinical trial comparing several treatments, patients
arrive sequentially and are ro be randomized ro one of the treatment
goups. The allocation procedure must-ensure that treatment groups
are formed in such a way that data can be statistically analyzed, and
valid conclusions about relative merits of the competing treatments
be reached in the end of the trial. In the talk Iwill give a thorough
review of various allocation schemes, with particular attention on the
methods which ensure balance of prognostic factors across the rrear-
mcnr groups.

129. OPERATOR-BASED UPSCALING FOR THE
ACOUsnCWAVEEQUATION
Teryana Vdovina, Susan Minkoff and Oksana Korosryshevskaya

Modeling of wave propagation in a heterogeneous medium requires
input data that varies on many different spatial scales. Operator-
based upscaling allows us to capture the effect of fine scales on the
coarse grid without solving the original full fine-scale problem. The
method is applied ro the constant density variable sound velocity
acoustic wave equation. Numerical experiments show that operatot-
based upscaling captures the essential fine-scale information and
models wave propagation accurately.

130. A SIMILARI1Y COEFFICIENT FOR TIME SERIES
SEQUENCES
Ronny Vallejos

In the geophysical literature the ordinary correlation coefficient has
often been used inappropriately ro resr comovemenr of rime or space
sequences. Although some work has been devoted to the design of
indices of comovemear in the nonparametric literature, relatively lit-
de atrenrion has been paid to the problem in the applied literature.
We propose here a new coefficient to measure the similarity of two

sequences. This coefficient compares proportional slopes at matched
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pairs of points across the sequences. Asymptotic properties of the
sample comovement coefficient will be presented for autoregressive
and moving average models.

131. INTRODUCTION TO BIOEQUIVALENCE
Yanping Wu

Bicequivelence is pharmaceutical equivalents whose rate and extent
of absorption are not statistically different when administered to
patients or subjects ar the same molar dose under similar experimen-
tal conditions. For the approval of a generic drug, the company must
provide the evidence of bioequivalence berween the generic drug and
[he innovative drug through bicequivalence testing. In this talk,
basic ideas of bioequivalence wiU be discussed and examples will be
given to explain these ideas.

132. TWO CLASSESOF ALWCATION PROPORTIONS IN
CLINICAL TRIALS
Lanju Zhang

In response-adaptive randomization clinical trials with binary
responses, we propose rwo classes of allocation proportions, which
are respecirvely gcralizations of rwo allocairon proportions in the
lterature. We also propose a linear combination of the two classes
and give one which has more appealing properties. Simulation
results demonstrate that these allocation proportions are as good or
better than the availble allocaiton proportions.

133. AUTOMATIC CLASSIFICATION OF COMPUTED
TOMOGRAPHY SLICES INTO ANATOMIC REGIONS
Pradeep Kurup, Tulay Adali, Ikrama Chohan, Calvin Hisley, Khan
Siddiqui and Eliot Siegel

We propose a computationally efficient and effective analysis tech-
nique to classify X-Ray Computed Tomography (CT) images into
four anatomic regions: neck, chest, abdomen, and pelvis. The pro·
posed technique divides a single scan (performed with a single bolus
of contrast) into multiple anatomic regions that can be stored in sep-
arate electronic folders for each region. Our cr analysis technique
extracts relevant features from the image slices and classifies the
images into the four anatomic regions using a multilayer perceprron
network. The technique is tested on a number of CT images and
shown to result in an acceptable level of classification performance.

134. TWO-PHOTON INTERFERENCE WITH THERMAL
LIGHT
Giuliano Scarcelli, A1ejandra Valencia and Yanhua Shih

We report an experimenr that extends the concept of two-photon
probability amplitude to the general case of independent photons.
The experiment also shows interesting practical applications regard-
ing high resolution interference patterns with thermal sources.
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135. TWO-PHOTON IMAGING WITH THERMAL LIGHT
Alejandra Valencia, Giuliano Scarcelli, Milena D'Angelo and Yanhua
Shih

We report the first experimental demonstration of two-photon imag-
ing with a pseudo-thermal source. Similarly to the case of entangled
states, a rwo-phoron Gaussian thin lens equation is observed. indi-
cating EPR type correlation in position. We introduce the concepts
of two-photon coherent and two-photon incoherent imaging. The
differences between the entangled and the thermal cases are
explained in terms of these concepts.

136. SOCIAL WORK EDUCATION AND CRITICAL THINK~
ING: A REVIEW OF THE LITERATURE
Shari Miller

The social work education literature spanning the last decade and a
half strongly emphasizes the importance of critical thinking skills
among social work students. Innovative approaches to teaching crir-
ical thinking center on the notion that education is as much about
the process of learning as it is about the content being taught. Over
the years. as critical thinking has been the focus of growing attention
in higher education, the construct itself has been defined and rede-
fined. Ar present, there is no universally agreed upon definition for
critical thinking -- in fact, critical thinking, with its focus on process
rather than product, may preclude a universal definition. The
Council on Social Work Education requires social work programs (Q

evaluate educational outcomes. It also includes, as a foundational
objective. the requiremem rhat graduates demonstrate the ability to
apply critical thinking skills within the context of their practice. As
the definition of critical thinking remains in process, standardized
measurement instruments are often criticized. Thus, the social work
education literature is infused with conceptual articles regarding crit-
ical thinking, but the body of empirical research is limited.
Suggestions for future research include a focus on combined quanri-
rarive and qualitative methods.

137. PSYCHOSOCIAL REACTIONS OF CHILDREN TO
NATURAL DISASTERS
fatima Mirza

Posttraumatic symptoms among children has recieved increasing
attention in the last several years. A review of current research regard-
ing children's reactions to experiencing natural disasters is presented.
Common sympromotology found, factors that contribute to the
development of psychological disorders and cross-cultural consider-
ations are discussed. Implications for social work practice and rec-
ommendations for future research are also presented.

138. INDMDUALS DIAGNOSED WITH OBSESSIVE COM-
PULSNE DISORDER AT A YOUNG AGE ARE AT RISK FOR
DEVELOPING CO-MORBID EATING DISORDERS LATER
IN ADOLESCENCE AND YOUNG ADULTHOOD
Angela M. Mellette
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Obsessive Compulsive Disorder (OCD) and Eating Disorders (ED)
appear ro be linked in many ways. Researchers have found a com-
mon thread among OCD and ED and have studied their differences
in age, gender, and differences in genetics, brain chemistry and self-
esteem. Understanding the influence that OCD has on the develop-
ing adolescent is extremely relevant to social work practice as pracri.
rioners continue to treat increasing numbers of adolescents and
young adults with ED. A review of tell studies were compared and
contrasted on issues of their study objectives and designs, recruit.
menr plans, demographics, measurements, findings, limitations, and
recommendations for further research.

139. THE CHILDREN'S INN AT NIH: USING QUALITATIVE
METHODS TO STUDY THE IMPACT OF A PLACE UKE
HOME
Karen Parker

The Children's Inn is a private, non-profit residence for pediatric
patients being treated at the NarionalInsrirures of Health (NIH) and
their families. This project utilized qualitative data to explore the
experiences of families residing at the Children's Inn. This data was
collected by interviewing fWO parencs of seriously ill children being
treated at NIH. The relationships that families had wirh each other,
along with the atmosphere of the Inn, emerged as important themes
that suppOrt the work of the Children's Inn.

140. IS THERE ENOUGH EVIDENCE TO IMPLEMENT EVI-
DENCE-BASED GERIATRIC SOCIAL WORK PRACTICE?
Charles A. Smith

Research Problem and Substantive Literature The problems encoun-
tered by vulnerable, chronically ill seniors are typically complex and
systemic involving both medical and psychosocial issues (Berkman,
er a], 2000). For the social work profession to adequately serve vul-
nerable individuals, and to maintain irs credibility, it needs to utilize

interventions char have demonstrated effectiveness (Howard, et al.,
2003). Evidence-based practice (EBP), originated in the allied
health care professions as an alternative to authority-based practice
and has gained significant momentum (Conn, et ai, 2002;
Gambrills, 2003). EBP has been defined as 'the conscientious,
explicit and judicious use of current best evidence in making deci-
sions about the care of individual [clients]' (Sacker, et al, 1997, p. 2).
In order for EBP to be implemented in geriatric practice, a knowl-
edge base of intervention practice needs to exist, and practitioners
need TO be willing and able to identify and urilize that knowledge
(Gibbs &amp; Gambrill, 2002; Sheldon, 2001). Given that Rosen
ct al. (2002) found that 62% of practitioners identified geriatric
social work knowledge as a need in their practice setting, it is impor-
tant to examine if a sufficient base of intervention knowledge exists
to guide geriatric practitioners. Research Methodology Intervention,
or control knowledge, is a specific form of research mat examines the
effectiveness of a 'helping approach, treatment procedure, policy
change, or implementation of a mandate' (Rosen, er al, 1999, appen-
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dix A). Reid and Fortune (2003) similarly define interventions as
'direct work with client systems, including caregivers, to bring about
changes or alleviate problems in their life sirtiarions' (p. 60). Prior
studies of social work research have indicated a relative lack of social
work intervention knowledge, with Rosen ct al. (1999) finding that
only 7% of published articles were intervention based, and Morrow-
Howell and Bumerre (2001) finding that only 8.3% of care-giving
articles were intervention based. Reid and Fortune (2003) in a
review of articles published between 1990-1999 found only 10 inter-
venrion programs related ro aging issues in [he published literature.
Subsequent to these studies a number of factors have impacted social
work research that could positively influence rhe prevalence of inter-
venricn knowledge. Resuhs of the NIMH Task Force on Social
Work Research in 1991 led [0 enhancements in research methodol-
ogy requirements in schools of social work, and the Hartford
Geriatric Initiative has provided significant funds to enhance geri-
atric education and research (Berkman. et ai, 2000). For this study,
all peer-reviewed journal articles for a random sample of self-identi-
fied social work gerontology scholars published between 1999 and
2003 (inclusive), whether in core social work journals or nor, were
used as the study sample. This sampling methodology has the
advantages of providing a wider focus on social work researchers'
contribution to geriatric knowledge. and minimizing the effect of
editorial bias while simultaneously allowing for statistical analysis of
differences in publication patterns between social work and non-
social work journals. The operation definition of inrervenrion
knowledge is drawn from that employed by Rosen. et al. (J 999).
Results The sampling strategy identified 248 articles in 87 different
journals. The perCentage of articles that met the operational defini-
tion of 'research' as utilized by Glisson (1995) in this sample was
71.4%, which is substantially higher than the rate of 54% found by
Glisson and 47% by Rosen, et al. (1999). However, only 14.7% (n
= 26) utilized experimental designs, which were a necessary but nor
sufficient condition according to Reid and Fortune (2003). Further
analysis indicated that only 3.6% (n=9) of the articles met the crite-
ria for inrervenrion or control knowledge utilized previously by
Rosen er al. This finding was only about half that found by Rosen
et al. for social work in general in the period of 1993·1997 (e.g.
6.8%). Discussion EBP is increasingly demanded of human
service professions in the current era of accounrabiliry (Martin
&amp; Kettner, 1997). However, in order for educators and pracri-
tioners to embrace this approach there needs to be sufficient empir-
ical evidence on which to based EBP. The findings of this study.
that only a small fraction of geriatric research is intervention based,
is consistent with Hooyman (I998) who noted that social work
research has devoted less anemion to the problems of seniors rhan
other human service disciplines. Presentation will review study find-
ings, compare study findings with prior research and discuss extent
to which findings can be generalized to areas outside gerontology,
discuss factors contributing to the paucity of intervention research
(e.g. funding, tenure requirements, ethics), and provide practical
steps that educators can utilize to develop and disseminate interven-
tion knowledge.
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141. PROTECTIVE FACTORS AGINST DEPRESSION
AMONG ADULTS WHO ARE RISK FOR HOMELESSNESS
Alexa Smith-Osborne and Juyoung Park

The research question of this study will be "Among adults with risk
of homelessness, what factors are predictive of a non-depressed mood
status?" The hypothesis of this study is that persons with higher level
of social capital. spirirualiry, social support. income and having
health insurance will be more likely to be non-depressed. This study
is a secondary analysis of sample of 444 participants from Social
Capital Survey of persons who are homeless or at risk for homeless-
ness in Anne Arundel County which completed in 2004, which was
conducted through interviews with consumers of two local food
pantries in Anne Arundel County. Adults with risk of homeless-
ness are vulnerable group for whom idenficaricn of protective factors
is important. Resilience research has found a positive relationship
between spirituality, social support. social capital, income.and
resilience (Masrenzcamp.Coarsworrh, 1998;Werner &amp;Smith,
1992;Luthar er al., 2000; Daining, 2005;Richardson, 2002;
Smith&amp;Carlson, 1997; Rutter. 1998;Garmczy, 1991 .Denner er
al. 2001). For this study, resilience is conceptualized as a non-
depressed mood status, operationalized by a score below 16 on the
CES-D (Center for Epidemiologic Studies Depression Scale). The
predictive factors are investigated by the study are social support,
operationlized by Social Provision Scale ( Russell&amp;Cutrona,
1984), spirituality operarionlized by Spiritual Well-Being Scale
(Ellison, 1983), social capital operaticnlized by Social Capital
Quescionairet Bullen&amp;Onyx, 1998). Data will be analyzed by
multiple regression with hierarchical entry.

142. RELATIONSHIP BETWEEN STAGES OF CHANGE
AND PHYSICAL ACTMTY AMONG URBAN ADOLES-
CENTS
S. Sonia Arteaga, C. Diclemente and M. Black

Despite the many benefits of physical activity, most adolescents do
not engage in the recommended amounts of physical activity. Prior
research has found that older adolescents, girls, and ethnic minori-
ties are less likely than younger adolescents, boys and whites to

engage in the recommended amount of physical activity. Lack of
physical inactivity/sedentary behavior is particularly troubling
because patterns of physical activity track into adulthood. The
Transrheorerical model is a useful model ro help explain how indi-
viduals engage in behavior change. The model helps explain process-
es that occur that motivate the individuals to progress through dif-
ferent stages of change. Prior research has found that stages of
change are related to physical activity such that higher stages are
related to more engagement in physical activity, Likewise, the high-
er one's self-efficacy the more likely one is to engage in physical activ-
ity. While the TIM may be a helpful model in explaining physical
activity behavior, it has not been examined within an urban adoles-
cent population. A better understanding of how the stages and self-
efficacy are related to physical activity behaviors among urban ado-
lescents is needed. The present study is part of a larger randomized
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In September 2003, Maryland governor Robert L. Ehrlich, Jr. reject-
ed a petition for stare recognition as a Maryland Indian tribe, sub-
mitted by the Piscataway Conoy Confederacy and Suhtribes, Inc
(PCCS). The PCCS is one of two groups in Maryland that claim
Piscataway ancestry and are trying to achieve recognition by the state
as its indigenous people. The official reason given for the failure of
the petition was the group's inability to prove its descent from the
historical Piscataway tribe, one of the' requirements for the recogni-
tion. Given the history of Maryland Indians and the Piscataway
especially, it is hard for the group to prove its origin. The history of
the Piscataway in Maryland is a history of a once powerful people
and their decline into marginality and eventually non-existence in
colonial Maryland. Ar the time of the firstcomact with the English
in the early 1630s, the sovereign Piscataway presided over a loose
confederacy of several tribes. The English established relatively
friendly and mutually beneficial relations with the Natives. During
the course of the first few decades of the English settlement, the
Piscataway's influence over the confederacy started to deteriorate and
they gradually became more and more dependent on the Maryland
officials for protection. Increasing English settlement and encroach-
ment on the Indian lands pressed the Piscaraway to ask the Lord
Proprietor for protection and reservation. The pressure from the
white settlers, escalating raids by the Susquehanock and tribes of the
Five Iroquois Nations in the second half of the seventeenth century,
and the inability or unwillingness of Maryland officials to adequate-
ly protect the Piscataway resulted in the tribe's move out of Maryland
into Virginia in the late 1690s. In the early eighteenth century the
tribe moved once again, this time to Pennsylvania, and became
known by the name Canoy. The Maryland officials' effon to bring
the tribe back proved unfruitful. On 10 April 1705, the Maryland
Assembly concluded that, the Piscataway Indians failed to return to
the colony. This conclusion meant the official end of the Piscataway
in Maryland and resulted in a myth of the 'vanished Indians of the
Western Shore' (Paul B. Cissna, 'The Piscataway Indians of Southern
Maryland: En Ethnohisrory from the Pre-Contact to the Present,'
PhD Dissertation, The American University, 1986). Yet today there
are tWOgroups in Maryland that claim Piscataway ancestry and strive
for the state recognition as Maryland Indian. The groups claim that
their ancestors either had never left Maryland or that they had came
back and rejoined those who stayed. Opponents of these groups
argue that the 'modern Piscataway' are descendants from mixed rela-
tions of whites and blacks only and their claim to Native American
ancestry is not valid at all. In my research I concentrate on three
areas: I.The Piscataway decision to leave Maryland and their move
to Virginia in 1697-1700. I argue that an internal division ofrhe
Piscataway tribe existed and that this division could account for
some of the tribe staying in Maryland. 2. Native American
presence in early-eighteenth century Western Shore Maryland. I
reexamine all the available sources that suggest Indian presence in
areas traditionally linked with the Piscataway. Since historical sources
are scarce, I also discuss the potential impact human genetics
research has on the problem. The issue of human genetics and ances-
Ify is a controversial one and needs to be addressed. 3. The recog-

OR/lJ, ABSTRACTS

control trial of a health promorion/obesity present intervention
among urban adolescents. Participants included 248 urban low-
income African American adolescents aged 11-16. Participants com-
pleted self-reponed data assessing psychosocial factors, and demo-
graphics. Participants also wore accelerometers for seven days. The
present study will examine the relationship between physical activity
and the stages of change among urban African American adolescents.

143. SEPARATE AND UNEQUAL: A BRIEF SURVEY OF
EXTRATERRITORIAUTY IN QING CHINA
Dennis Mclver

During the Qing Dynasty, the citizens of China reached an unprece-
dented height in social, economical, and political development.
However, in many cases this growth was mitigated by the growing
presence of the west. In many of these interactions, the west brought
military might and diplomatic subversion, which resulted in unequal
treaties between the Qing Court and western countries. In a vivid
example of these unequal treaties, many countries utilized the con-
cept of extraterritoriality, which said that citizens of the west would
not have to face justice in China if they violated laws there. With
such a license, westerners that broke laws in china gained a free pass
in China, only needing to worry about what would happen when
they returned home. With this understanding in mind, my paper
will research judicial extraterritoriality as ir occurred in the Qing
Court. Using examples from countries such as the United States, I
hope to demonstrate the presence of extraterritoriality from the ini-
tial treaties, to applications of it in china, as well as the consequences
of the practice. In doing this, I hope to demonstrate that exrraterri-
torialiry indelibly affected western/qing relations in a negative man-
ner.

144. NURSE AND PHYSICIAN: THE NATURE OF THE
RELATIONSHIP
Susan M. Hannum

The nature of the nurse-physician relationship has historically been
considered one of male physician dominance and female nurse defer-
ral, wherein the nurse has little authority in the decision-making
process. This relationship, prima facie, appears to be greatly influ-
enced by hoth occupational and gender roles and with the more
recent increases in the number of female physicians, these have now
become testable variables. This paper, therefore, hopes to address the
specific influences of gender and occupation and on the relationship
that female nurses experience with both male and female physicians.
The results may lead to a better discussion of the relationships
between nurses and physicians, with the hopes of fostering more
effective work relationships, less conflict within the working envi-
ronment, and possible increased patient safety.

145. WE WERE THE ORIGINAL PEOPLE: TIlE STORY OF
THE MARYLAND PISCATAWAY, THEIR PAST AND PRE-
SENT
Lucie Kyrova
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nition process of Native American groups. I examine the criteria for
the recognition of American Indians. Since the criteria were set up
by the white majority and are based on the white notion of what it
means ro be an indian, many Native groups face a very hard time
proving their respective identities. The criteria do not respect the
fluid Native American identity nor do they consider the different
histories of the diverse Indian tribes of America.

146. HEALTH CARE ACCESS YS. RACE: EXAMINING
HFALTH DISPARITIES IN HIV TESTING IN THE UNITED
STATES
Christiana Metzger

Today, HIV testing is one of the major tools used in halting the
spread of AIDS. Nor only is HIV testing used as a 'link to treatment'
for those who test positive but it is also used as a preventive: [001 for
those who test negative, through HIY prevention information given
during pre and post-testing counseling. Persons unaware of their
HIV status pose a risk to themselves and to others by possibly
spreading the disease and delaying their own treatment. Much of the
previous research on HIV testing has focused on individual's knowl-
edge of HIV and perceived risk as predictors of obtaining their HIV
status. Little research has examined structural influences on the like-
lihood of getting tested for the virus rhar causc:sAIDS. This propos-
al seeks to identify whether disparities in HIV testing rates are signif-
icantly influenced by limited access ro health care or race/ethniciry.
Findings are based on the 2002 National Health Interview Survey
(NHIS) of 32,326 adults responding ro the AIDS Supplement por-
non of the survey. Those: who are engaged in the health care system
are expected ro be tested at higher rates than those who ate not
engaged in the health care system. Thirty-three point five percent of
adults between 18 and 64 reported ro have ever been tested for HIV.
Of those 51.2% who reported that their main reason for their last
HIV test was suggested to them, were referred by a physician or
nurse. Logistic regression estimates of likelihood of testing. reason
for resdng, and place of resting will be presented. Race is expected
ro influence testing facility; minorities are more likely to seek public
testing sires, as opposed to non-minorities, who are more likely to

seek private resting sites. Health care access is expected to signifi-
cantly influence reason for testing.

147. THE IMPACT OF HEALTHCHOICE PROGRAM ON
QUALITY OF HEALTH CARE IN MARYLAND
Arpir Misra

Managed care has become a dominant form of healrh care for many
Medicaid beneficiaries. In recent years, efforts to contain Medicaid
spending have led to a massive shift of many Medicaid programs
from fee-for-service to capirated managed care. Managed care pro-
grams are nor only expected to constrain Medicaid spending but also
rc yield improved access and quality of care. In June 1997,
Maryland Department of Health and Mental Hygiene replaced the
mixed model of fee-For-service and voluntary managed care enroll-
ment for a majority of Medicaid enrollees -in Maryland with a
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mandatory managed care system called HealthChoice. The focus was
to create a medical home for Medicaid recipients rhrough which all
medical care would be delivered. The goal was ro provide a compre-
hensive, prevention oriented system of quality care, build on
strengths of Maryland's existing health care delivery system, hold
managed care organizations accountable for delivering high quality
care, and achieve better value and predictability for Scaredollars. In
Maryland, there are currently 470,000 or 80 percent of all Medicaid
recipients enrolled in HealthChoice. These enrollees receive their
health services through seven HealthChoice managed care organiza-
tions. As seen with all Medicaid managed care systems, the
HeelrbChoice enrollees include low income children, pregnant
women, families receiving Temporary Cash Assistance (TCA), indi-
viduals receiving Supplemental Security Income (55!), and foster
children. The challenge of managing the care of the elderly and dis-
abled has deterred most states from mandating enrollment of these
high risk groups. This selective enrollment has led some to question
the extent of savings resulting from mandatory managed care, since
most Medicaid expenditures go to the aged and disabled portion of
rhc Medicaid population. Special needs populations such as foster
care children, children with chronic or extraordinary health care
needs, the disabled, and persons with HIV/AIDS remain poorly
served by HealrhChoice. These populations do not lend themselves
well to a managed care system. Manage care organizations provide
structural incentives to deny care borh at the point of delivery (that
is, rrearment decisions) and at the point of entry (coverage deci-
sions). Physicians' compensation may be substantially increased in
exchange for providing less treatment. This paper examines whether
the quality of health care for Medicaid enrollees in Maryland
improved or worsened after implementing the Maryland
HealrbChoice program in 1997. I have used the Maryland Stare
Inpatient Database for two years: 1995 (before the implementation
of Healrb Choice] and 2000 (after the implantation of
HealtlrChcice}, This database is pan of the Healthcare Cost and
Utilization Project (HCUP), sponsored by the Agency of Healrhcare
Research and Quality (AHRQ). The quality measures capture out-
come, utilization and access dimensions and are directly based on
patient outcomes rather than inputs provided during the treatment.
Based on particular diagnoses, procedures, or their combinations,
these indicators identifY the complications that occurred during the
rreatmenr from patient discharge records.

148. IMPACT OF ISLAMON ECONOMIC DEVEWPMENT
Nadwa Mossaad

Do certain societies advance at varying rates because of (heir labor
and natural resource endowments, social susrainablliry, human capi-
tal or new models of growth that rely more on expon and investment
rather than agriculture? Does the Middle East and North Africa's
lack of effective institutions, good governance, inclusiveness and
diversity of perspectives hold back the region's economic perform.
ance? Arc culture and religion to blame for economic stagnation in
the area? Is Islam the cause of the economic misfortune of the Islamic
states? The majority of Islamic societies and Middle Easterners
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believe that the quintessence of Islam lies in leading an Islamic way
oflife; which seeps into every facet of daily existence from religious
rituals, personal characters, ethics, lifestyle, family relationships
including marriage and procreation, social and economic dealings,
government, the rights and duties of citizens to 'Allah' and [Q the reli-
gious leaders, and the judicial system, to the laws of war and peace
and international relations. This Islamic daily existence is than mis-
translated into laws and regulations which inhibit economic growth,
such us inheritance laws, usury laws, property right gender inequal-
ity and human capital investment. Islam, as perceived by the mass-
es and deciphered into daily existence by religious leaders, than lays
down the rules under which mans' relationship with god is to be nur-
tured; through entire individual and social rules of conduct which
consist of acceptance, submission and surrender to the will of God
and his teachings through the Qur'au and the laws of Shari'ah with-
out inquiry and negation. This is than undisputedly accepted and
followed by the masses as God's intended will, and Islam's envisioned
plan for them on this earth regardless of social and economic conse-
quences of this unsighrcd and misguided acceptance offaith. This
paper will examine three important determinants of economic
growth believed to be directly interrelated to Islam or at least to the
degree of Muslimness within the Islamic countries in question. Islam
is believed to hinder growth indirectly through elements of religion
which are not amiable ro egalitarianism; gender inequality is one ele-
ment. A second is human capital investment through education and
training. And finally, level of private and public investment in rela-
tion to GDP.

149. THE PROHIBITION ERA IN BALTIMORE CITY, 1919-
1933
Evan Rea

The rturrcen years of constitutional prohibition in the United States
is an era long remembered for its failures. While the shortcomings
of prohibition enforcement efforts and prohibition's unfortunate
byproducrs of poisoned alcohol and violent crime are what persist in
the national memory, a closer examination shows that prohibition's
story is far more complicated, involving a number of political, cul-
tural, economic and gender issues, all of which existed in the city of
Baltimore, Maryland. Though it lacked the sensationalism of cities
like New York and Chicago, Maryland and its dominant urban cen-
ter, Baltimore, were as 'wet' as any others in their defiance ofrhe pro-
hibition amendment and the Volstead Act which enforced it. The
thesis behind this presentation seeks ro characterize and describe
Baltimore City's prohibition experience, from the enactment of
wartime prohibition in 1919 through the repeal celebrations in
1933. In doing so, it reveals how the debate over prohibition in
Baltimore concerned far more than the right to rake a drink.

ISO, INFLUENCE OF HYDROXYLATION AND C~24 CON~
JUGAllON PATIERNS ON hASBT-MEDlATED BILE ACID
TRANSPORT
Anand Balakrishnan, Steve Wring and James E. Polli
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Purpose: The human apical sodium-dependent bile acid transporter
(MSBT) is a potential target for drug delivery. However, an under-
STandingofhASBT substrate requirements is lacking, The objective
was ro characterize hASBT-mediated transport of native bile acids
and delineate the effects of steroidal hydroxylation and C-24 conjn,
garion patterns. Methods: Bile acid flux was measured across our
recently developed hASBT-MDCK monolayer model (HBSS pH
6.8 at 370C). Evaluated bile acids were glycine conjugarcs, taurine
conjugates, and free acids of cholare, chencdeoxychclaee. and deoxy-
cholate, as well as ursodeoxycolare. Bioanalysis was performed by
LC-MS. Passive permeability (Pp) was measured using sodium-free
transport buffer. Bile acid transport was parameterized as Vmax, Km,
and Pp, and funher normalized against daily taurocholate parame-
ters. Results; Pp of all conjugated bile acids was low (&It; 2xlO-6
cm/s) and showed marked hASBT-mediated transpon.
Unconjuated dihydroxy bile acid exhibited moderate-to-high Pp
(&gt;llxlO-6 cm/s), such that a hASBT component was not meas-
urable. Across days, Vmax of taurocholate ranged from 0.000392-
0.000690 nmolls/cm2, while Km was 15.9 (1.1) microM. Relative
to taurocholate, bile acid Vmax and Km values ranged from 0.518-
1.26 and 0.308·1.20, respectively. Taurine conjugates showed high-
er Vmax than glycine conjugates; hydroxylation pattern had no
effect on Vmax. Km values were lowest for glycine conjugates of
dihydroxy bile acids. Hence, glycine and taurine conjugation mod-
ulated Vmax and Km in opposing fashions. Conclusions:
Hydroxylation and conjugation patterns influence hASBT-mediated
transport of native bile acids.

151. ANALYSIS OF THE MEMBRANE TOPOLOGY OF THE
HUMAN APICAL SODIUM-DEPENDENT BILE ACID
TRANSPORTER BY EPITOPE INSERTION SCANNING
MUTAGENESIS
Antara Banerjee and Peter W Swaan

Hydropathy analysis suggests 7 to 9 putative transmembrane (TM)
domains for human Apical Sodium-dependent Bile Acid Transporter
with an extracellular N- and cyrosolic C- rerminus. Recently N~gly-
cosylation scanning studies from our laboratory contradict the pte-
viously proposed 9-TM model for hASBT. In this study srrucrural
determinants in favor of this 7TM ropology were evaluated by epi-
tope insertion scanning mutagenesis using FLAG and hemagglutinin
(HA) epieopes. Hemagglutinin and FLAG epitopes were individu-
ally inserted by inverted peR mutagenesis at 12 positions unique to

the 7 TM model. Immunoprecipiration with HA- and FLAG-specif-
ic antibodies followed by immunoblorting with ami-hASBT was
used to determine expression and trafficking of the mutants to the
plasma membrane. Cellular localization of HA- and FLAG-tagged
hASBT in perrneablized and non-permeablized cransfecred COS-l
cells was visualized by confocal laser scanning microscopy coupled
with Die overlay, 3H-taurochoiate uptake and sodium dependency
of mutants were assessed in COS~ I cells, Results confirm plasma
membrane expressi9n of the mutant transporters following transfec-
tion in COS-1 cells. In non-permeablized cells, morphological dis-
triburion of the tagged hASBT show punctate staining for mutants

THURSDAY, APRIL 28, 20G5

52



ORAL ABSTJV\CTS

at the key residues 116, 186,270 and 284 suggesting extracellular
localization of extracelluar loops 1, 2, and 3, which in the 9TM
model were predicted to be intracellular. Sim'ilar staining pattern for
mutants at residues 56, 92, 156, 221 and 319 was observed only
under permeabilizing conditions suggesting intracellular localiza-
tions of intracellular loops 1, 2, 3 and the C-terminus as predicted
by the 7 TM model. Cell surface hicrinylation and immunoprecipi-
ration with the ami-FLAG, HA and ASBT antibodies confirmed
surface expression of the mutants. Mutants displayed 30% uptake
ncriviry compared to WT in presence of sodium, which was com-
pletely abrogated in absence of sodium In conclusion this study pro-
vides added support for the 7 TM topology of hASBT.

152. COMPARATIVE PHARMACOPHORE MODELING OF
ORGANIC ANION TRANSPORTING POLYPEPTIDES
Cheng Chang, Sandy Pang, Peter Swaan and Sean Ekins

The organic anion transporting polypeptides OATPs are key memo
brane transporters for which crystal structures arc not currenrly avail-
able. They transport a diverse array of xenobiorics and are expressed
at the interface of heparocytes, renal tubular cells. ernerocyres and
the choroid plexus. Pharmacophore models were produced for rat
Oarp l al and human QATPISI and OATP1A2 to aid the under-
standing of the key molecular features for substrare-rranspcrter inter-
actions. Literature data from CHO, Hel,a, Hek·293 cells and X.lae-
vis ooeytes were used to construct pharmacophores for each individ-
ual transponer which were later merged. Additionally, meta-pharma-
cophores were generated from the combined darasers of each cell sys-
tem used with the same transporter. The pharmacophores for each
transporter consisted of hydrogen bond acceptor and hydrophobic
features. There was good agreement between the merged and meta-
pharmacophores containing 2 hydrogen bond acceptors and 2 or 3
hydrophobic features for Oatplal and OATPIB\. The OATPIA2
pharmacophore overlapped with these transporters but consisted of
one hydrogen bond accepror and two hydrophobes. External resr sets
were used ro validate the individual pharmacophores. The meta-
pharmacophore approach provided new molecular insight into the
key features for these OATP transporters with the limited dara avail-
able.

153. TREATMENT PAlTERNS AND GLYCEMIC CONTROL
CHANGES BE1WEEN 1988 AND 2002 AMONG U.S.
ADULTS DIAGNOSED WITH TYPE 2 DIABETES
Tao Fan, Carol E Koro, Steve J Bowlin and Donald O. Fedder

We explored differences in oral antidiabetic agents (OADs) and
insulin usage and associated glycemic control rates (HbA Ic &It; 7%)
for the years 1988-94 to 1999-02 in the US diabetic population. We
identified rwo adult samples, one each from NHANES III (£1; 1215)
and NHANES 1999-02 (n;758), which reported a diagnosis of type
Ii diabetes and had data on diabetes medication and HbAlc. We
defined four therapeutic regimens: diet, insulin, DADs (mcnothera-
py or combination), or OADs plus insulin. We compared the age-
adjusted (NHANES 1999-02 adjusted to NHANES III diabetic age
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distribution) and age-specific (20-44, 45·64, and 65+ years old)
glycemic control rates for each regimen between rhe surveys.
Compared to NHANES III, diabetic individuals in the 1999-02 sur-
vey were younger (6\.3 and 59.0 years old, respectively), included
more males (44.5 and 50.4%) and fewer non-Hispanic whites (74.4
and 61.8%), had a higher BMI (30.4 and 31.9 kg/m2) and longer
disease duration (9.3 and 11.3 years). Diabetic individuals treated
with diet decreased between the surveys (27.4 and 18.7%). Likewise,
those using insulin decreased (24.2 and 14.0%), while those on
OADs (45.4 and 57.4%) and OADs plus insulin (3.1 and 10.0%)
increased. DADs changes were most pronounced in the 45-64 age
group. Age adjusted glycemic control rates declined from 44.5% in
NHANES III to 38.5%inNHANES1999-02 (P&Ir;O.OOOl).
Control rates declined from 44.3 to 39.8% in the 65+ age group, bur
increased from 15.8 to 16.2% in 20-44 years old, and from 39.9%
ro 44.0% in those 45-64 years old. These most recent data showed
that glycemic conrrol rate in adults with diabetes in US remains as
low as 38.5% suggesting that early aggressive therapy is warranted in
order [Q achieve glycemic goals.

154. COMPARISON OF QUALITY OF RESIDENT CONTI-
NUITY CARE WITH LEVEL OF TRAINING
Scott D. Krugman, Richard Pan, Cynthia Ferrell, Sara E. Croskell
and Janet R. Serwim

Background: The core competencies of the Accreditation Council
for Graduate Medical Education (ACGME) guide residency pro-
grams to help residents attain the skills necessary to provide high
quality care. The goal of residency is to help each resident gain skills
throughout their three years. A variety of parental quality of care
surveys utilize the Institute of Medicine s primary care definition to
assess quality in the community setting. To date, there has been no
evaluation of the quality of care provided by residents in their conti-
nuity clinics. Objective: To compare parental perception of resident
quality of care between parents who could identify a first versus a
third year resident primary care physician (PCP) using a previously
validated quality of care instrument the Parents Perception of
Primary Care (P3C). Design/Methods: A 23 question version of the
P3C was administered to all parents of children who received pri-
mary care provider in continuity clinics at 19 CORNET sires over a
two week period during May-June 2004 (n=2107). The average
response rate at each site was 85%. Respondents who were able to

idemify a resident as their child s PCP were stratified by that resident
s year of training. The primary scale was analyzed by calculating the
mean score (scale of 100) for each primary care domain, and the
total scale. Mean scores of respondents who identified a first year or
a third year were compared using Student s Tt.Tesr. Results: Of the
completed surveys, 1414 (67%) of the parents identified a resident
as their child s primary care provider. 32% of these parents identified
a first year resident, 34% identified a second year resident, and 31%
identified a third year resident. Parents rated third year resident care
significantly higher for total score, mean 82.0 ( 95% CI 80.3, 83.7)
vs.79.1 (95% CI, 77.5, 80.6), p&lt;.05. This difference is attribut-
able to higher scores in the longitudinal continuity domain as the
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third year residents scored 61.5 (95% CI, 59.1, 63.9) VS. a SCOft'

088.3 (95% CI, 36.2, 40.3) for the first year residents, No signifi-
cam difference was found between resident years for any of [he other
key primary care domains including access, ccnrcxrual knowledge,
communication, comprehensiveness, and coordination.
Conclusions: Third year residents demonstrated higher scores on the
overall scale and longitudinal conrinuiry ratings. Surprisingly, differ-
ences in other domains were not apparem. Future research needs to

focus on tools TO enhance upper level resident competencies in these
areas.

155. YITRIUM-90 RADIOTHERAPY OF PROSTATE CAN-
CER BY TARGETING ANGIOGENESIS USING POLYMER-
PEPTIDE CONJUGATES
Amirava Mitra, Edwina McNeill, Anjan Nan, Bruce R. Line, John
C. Papadimitriou and Hamid Ghandehari

Purpose: Solid tumors induce capillary angiogenesis rc maintain via-
bility. The RGD4C peptide is recognized by the alphaYbeta3 inre-
grin expressed on endothelial cells of angiogenic tumor vessels. Y-90
labeled N-(2-hydrorypropyl) methacrylamide copolymer- multiva-
lent RGD4C conjugate (HPMA-RGD4C) was developed ro test the
hypothesis that angiogenesis targeted radiotherapy can arrest tumor
growth. Methods: HPMA-RGD4C conjugate was prepared with a
comonomer containing cyclohexyl-diethylenetriaminepentaacetic
acid (CHX-A-DTPA) for Y-90 labeling. The conjugate was charac-
terized by its molecular weight, side chain content, radiochemical
purity and bioactivity (HUVEC adhesion]. The biodistribution of
Tc-99m labeled HPMA-RGD4C conjugates was assessed in scm
mice bearing xenogratcs of DU145 human prostate carcinoma.
Imaging at I, 24 and 48 h post-injection was followed by necropsy
and organ counting. Y-90 labeled HPMA-RGD4C was injected in
groups of 6 mice at dose levels of IOOmicroCi and 250microCi fol-
lowed by daily tumor size measurements and histopathological
analysis at 21 days post-injection. Results: The HPMA conjugates
(weight average MW = 43kDl contained an average of 16 RGD4C
peprides per polymer chain. 99mTc-HPMA-RGD4C scintigraphy
showed rapid tumor uptake and body clearance with small residuals
in the liver and kidneys at 24 h. Necropsy biodisrriburion data
showed increasing (p&lt;O.05) tumor accumulation of the conjugate
over time from 1.05 0.03% injecred dose (%IDl/g at I h ro
4.32?0.32% at 72 h. Further, the tumor-w-organ ratios increased
significantly (p&lt;O.05l over time. After 21 days, there was no
detectable tumor growth in mice treated with 100microCi and 41 %
reduction in tumor size for those treated wirh 250microCi Y-90
labeled conjugates. At 21 days, conrrol mouse tumor volumes were
14.6 (250microCil and 5.8 (IOOmicroCi) fold greater in size
(p&lt;0.05). On histopathological evaluation, Y-90 copolymer treat-
ed tumor showed increased apoprosis, higher numbers of rhanaro-
somes and more pronounced nuclear atypia as compared to the con-
trol. The tissues from liver, kidney and spleen of the treatment ani-
mals were grossly similar to the controls without morphologic signs
of acme radiation injury. Conclusion: Y-90 labeled N.(2-hydrox-
ypropyl) merhacrylamide copolymer-RGD4C conjugates target sites
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of angiogenesis and show promise as a means to deliver targered Y_
90 radiotherapy to solid rumors. Acknowledgements: Funding
from NIH (R21 CA81492-01Al &amp; R21 CA91770A) and
American Russian Cancer Alliance.

156. THE ANALYSIS OF flUORIDE LEVELS IN CARROLL
COUNTI, MARYLAND WELL WATER
Diane Osso

Topical and systemic fluorides are effective in the prevention of den-
ral caries. Systemic fluorides have the additional caries preventive
benefit of being incorporated into the enamel matrix during the cal-
cification stage of tooth development. Over ingestion of systemic
fluoride can lead to too much fluoride being deposited in the enam-
el matrix, hypomineralizarion of enamel, and a condition called den-
tal fluorosis. Fluorosis is increasing in prevalence in both fluoridat-
ed and non-fluoridated communities, with the greatest increase seen
in non-fluoridated communities. Prescribing fluoride supplementa-
tion occurs when a patient indicates well water as their source of
drinking water. Fluoride supplements are frequently inappropriate-
ly prescribed for children without first testing their residential well
water for naturally occurring fluoride. Dental fluorosis may be
increasing in prevalence in non-fluoridated communities because
children are unwittingly consuming well water containing biologi-
cally significant amounts of naturally occurring fluoride in combina-
tion with prescribed supplements. In rural Carroll COUnty,
Maryland, approximately 57% of [he population receives water
through a well system. Well water is generally deemed fluoride defi-
cient, however, wells in the southern and eastern Maryland counties
have been found to contain a biologically significant amount of nat-
urally occurring fluoride. &gr;.3 ppm. The majority of wells in
Carroll County have dot been tested for the presence of naturally
occurring fluoride content. This study will analyze approximately
300 Carroll County home well systems for possible naturally occur-
ring fluoride. This study will also investigate variance in well depth
and aquifer type for their possible influence on naturally occurring
fluoride content. ANOVA and Chi-Square testing will be performed
on the water analysis results. Supplementation practices of children
residing in the participating sampled households will also be exam-
ined. Assessing patients' fluoride history, and analyzing fluoride con-
tent in well water, is critical in preventing fluoride over ingestion and
reducing fluorosis risk.

157. S-NITROSYLATION OF P21 RAS BY NITRIC OXIDE
INHIBITS EXTRACELLULAR-SIGNAL REGULATED
KINASE ACTIVIIT IN CELLS EXPRESSING NEURONAL
NITRIC OXIDE SYNTHASE
K.W. Raines, G-L Cao, S. Porsupharana, G.M. Rosen and P
Shapiro

Neuronal nitric-oxide synthase (nNOS) is a constitutively expressed
enzyme responsible.for the production of nitric oxide (NO) from L-
arginine and molecular oxygen (02). NO is a messenger rhar medi-
ates a diversity of signaling pathways in target cells. The complex
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regulation of signal transduction pathways by nNOS production of
NO is currently not well defined. Herein we examine the mecha-
nism by which NO modulates mitogen ac:ivated protein kinase
(MArK) activity, whereupon MAPK regulates cell proliferation,
through interactions at the p2l Ras G-protein level. NO production
by nNOS producing cells was visualized by electron paramagnetic
resonance (ErR) spectroscopy and quantified indirectly by the
Griess Reaction Assay. Human Embryonic Kidney Cells overex-

pressing nNOS were subject to immunoblot and imrnunoprecipa-
non analysis for protein expression and activation. Cells were trans-
fecred with constitutively active upstream activators of the MAPK
signaling cascade for identification of NO? modulation of proteins.
Detection of S-nitrosylated proteins were achieved by the biotin-
nirrcsylation assay. Our data illustrates production of NO by nNOS
producing cells inhibits Caz.e-Ionophore activation of the
Extracellular-Signal Regulated Kinases I and 2 (ERKI/2) members
of MAJlK. Subsequent work demonstrates that this inhibition
occurs through NO regulation of p21 Ras. In this model we predict
rhar NO S-nitrosylation blocks p2l Ras activity, activation of
ERKI/2, and cell proliferation. This is supported by increased apop-
rcsis in cells where NO decreases ERKI/2 signaling. These findings
indicate that nNOS can regulate the ERKI/2 signal transduction
pathway in a manner dependent upon production of NO. We pre-
dict that NO? interferes with p21 Ras activity through post-transla-
tional nitrosylarion modification, the result of NO blocking Ras-
mediated ERK signaling is an increase in apcproric cell death.

158. ASSESSING THE OUTCOMES OF TOBACCO CESSA-
TION PRACTICES BY MARYlAND DENTAL HYGIENISTS
MaryAnn T. Schneiderman

Tobacco use is a significant risk factor for many preventable oral and
systemic conditions and diseases. Tobacco cessation intervention has
been successful in increasing patient quit rates, and thereby improv-
ing overall health status. Dental hygienists are the primary providers
of preventive oral health care education and services. However, little
is known about the tobacco cessation services that dental hygienists
provide and how efficacious their efforts are in reducing tobacco use
in the patient population. The purpose of this study was to assess
the outcomes of tobacco cessation services provided by dental
hygienists. A sysremaric random sample of 600 Maryland dental
hygienists was mailed a self-administered 60 item questionnaire
yielding a response rate of 63%. Survey items addressed dental
hygienists' knowledge, attitudes, practice behaviors, and factors that
influence their provision of patient tobacco cessation services includ-
ing perceived barriers. Statistical analyses of the aggregated data
using SPSS software revealed significant differences in both the
tobacco cessation services provided and subsequent patient quit rates
by dental hygienists who have received formal education in tobacco
cessation. Although the majority of respondents were adequately
knowledgeable about the risk factors and current statistics associated
with tobacco use, there was no significant relationship between the
level of knowledge and me provision of services; whereas, a positive
relationship was demonstrated between a higher level attitude score
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and tobacco cessation services provided. Sufficient perceived barriers
exist that prevent the dental hygienists' provision of tobacco cessa-
rion services such as: the lack of education, available time, and
resources. Overwhelming response revealed an interest in attending
an educational program in tobacco cessation. Overcoming perceived
barriers to providing tobacco cessation services will enable deneal
hygienists ro contribute a valuable health promotion service for soci-

"y.

159. THE INTEGRIN CDlO3 AND MALARIA IMMUNITY
Uzma Alam, Gregg A. Hadley, John B. Sacci Jr. and Abdu F. Azad

Malaria remains a major threat to public health in a large part of the
world. Due to the difficulty of working with human malarial para-
sites, Plasmodium yoelii (a murine parasite) has been used as a sur-
rogate model. This model has demonstrated that sterile immunity
can be conferred by immunization with irradiated spcrozoires and
that CD8+ T cells playa critical role in mediating protection. A
recently described inregrin, COlO} (alpha E beta 7) has been
demonstrated to be expressed on effector CD8+ T cells, yet it's exact
role remains to be elucidated. However, evidence in transplant mod-
els has shown that CDlO3 plays an integral role in mediating CD8+
dependent rejection. This led us to investigate the role ofCDl03 in
relation to the irradiated sporozoite vaccine. We used mice with a
targeted disruption of the COl 03 encoding gene {lrgae) to directly
test the hypothesis that CDlO3 is required for prorecrion with rhe
irradiated sporozoite vaccine. The key finding of this initial work was
the loss of protection in irradiated sporozoite immunized CD 103
knockout mice when challenged with virulent P. yoelii sporozoites.
These results suggested a critical role for COI03 in conferring pro-
tection with the irradiated spcrozoire vaccine and were the basis for
an in depth immunological analysis of this mouse model.

160. ROLE OF PERTUSSIS TOXIN IN BORDETElLA PER-
TUSSIS INFECTION IN MICE
Charlotte Andreasen and Nicholas Carbonetti

Bordecella pertussis is the cause of whooping cough, an acute respi-
ratory infection that can cause severe symproms and death in young
children. An important virulence factor of B. pertussis is pertussis
toxin (PT), which has been shown to play an early role in coloniza-
tion of the respiratory tract of mice. We hypothesized that the rea-
son for this observation is mat PT inhibits the early influx of neu-
crophils to the lungs thereby decreasing or delaying the innate
immune response of the host. To test this, we inoculated BALBlc
mice with wildtype (WT) and pertussis toxin-deficient (delta-P'I")
strains, performed bronchioalveolar lavage (BAL) at different rime
points and determined the number of neurrophils among the cells
present in the BAL fluid. Our results showed that, at early time
points, mice infected with WT have a significantly lower number of
neutrophils in the BAL fluid than mice infected with deha-P'I, We
speculated that this might be due to an early effect of PT on me
secretion of neutrophil-attracting chemokines and cytokines, which
we tested by analyzing gene expression in lungs of mice infected with
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wr and delta-P'f using a microartay system. Preliminary data indi-
cate a downregularion by PT of chemokines and cyrokines such as
11-6, MIG, LlX, and lFN-gamma, all of which are important regu-
larors of early immune respons('s. This experiment was repeated
using BAL macrophages from infected mice instead of whole lungs
and our results showed very few differences in chemokine and
cyrokine production between (he rwo groups of mice, which make it
unlikely that macrophages are the main target cells for PT inhibition
of neutrophil recruirmenr. Our hypothesis is that PT inhibits neu-
trophil influx IO the lungs by suppressing the production of neu-
trophil-attracting cyrokines and chcmokines by cells other than
macrophages that arc present in rhc lungs of mice.

161. CLONING AND PARTIAL CHARACTERIZATION OF
TWO GLUTATHIONE-S- TRANSFERASES (GST) FROM
THE DOG TICK, DERMACENTOR VARIABILIS
Sheila M. Dreher-Lesnick, Albert Mulenga, Jason A. Simser and
Abdu F. Azad

Reciprocal signaling and gene expression playa cardinal role in both
the pathogen and the host. Our interest is to decipher the molecular
interactions between the obligate intracellular bacterium Rickettsia
and its ixodid tick arthropod vector. Previous studies from this lab
have shown an increase in CST expression in the tick during infec-
tion with Rickettsia spp. GSTs ate known to play an important role
in cellular Stress responses in rhe host. In this study, we have cloned
rwo full-length GSTs from the dog rick, Dermacentor variabilis
(DvGSTl and DvGST2). Comparison of these two OvGST mole-
cules to those of other species indicate that OvGSTl is related (0 the
mammalian class theta GSTs, while OvGST2 does nor seem to fall
in the same family. Northern blotting analyses indicate differential
expression patterns, where DvGSTI transcripts are found primarily
in the tick gur, and DvGST2 transcripts are predominantly
expressed in the ovaries. Borh DvGST transcripts are upregulated
upon feeding. Challenge of fed adult ticks with Escherichia coli
injection showed decreased transcript amounts compared to ricks
injected with PBS (sham) and naive ticks
162. IDENTIFICATION OF NOVEL EXTRACELLULAR SIG-
NAL-REGULATED KINASE (ERK) DOCKING DOMAIN
INHIBITOR
Chad N. Hancock, Alba Macias, Eun Kyoung Lee, Su Yeon Yu,
Alexandet D. MacKerrei Jr. and Paul Shapiro

The extracellular signal-regulated kinase (ERKl and ERK2) signal
transduction pathways play a critical role in cell proliferation.
Hyper-activation of the ERK proteins either through increased
expression of membrane-bound growth factor receptors or genetic
mutations of upstream proteins is thought to be involved in the
pathogenesis of many human cancers. Thus, targeted inhibition of
ERK signaling is viewed as a potential approach to prevent cancer
cell proliferation. Currently, no specific inhibitors of the ERK pro-
teins exist. Moreover, most kinase inhibitors lack specificity because
they target the ATP-binding region, which is well conserved among
the protein kinase families. Taking advantage of recently identified
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ERK docking domains that are reported ro facilitate interactions
with substrate proteins, we have used computer-aided drug design
(CADD) to identify novel small molecular weight ERK inhibitors.
Following a CADD screen of over 800,000 molecules, 85 potentia]
compounds were selected and tested for activity in biological assays.
Several compounds inhibited ERK-specific phosphorylation of ribo-
somal 56 kinase-l (Rsk-j ) or the ternary complex factor ELK-I
(TCF/ELK-l), both of which arc involved in promoting cell prolif-
eration. Active compounds showed a dose dependent reduction in
the proliferation of several cancer cell lines as measured by colony
survival assays. Direct binding between the active compounds and
ERK2 was indicated by fluorescence quenching. These active com-
pounds may serve as lead candidates for development of novel
inhibitors of ERK-sub-mate inreracrions involved in ceil prclifera-
[Jon.

163. DIRECT GENERATION OF EFFECTOR MEMORY CD4
T CELLS FROM SHORT TERM ACTIVATED CEllS
Vaishali Mane, David Leeser, Dcepa Parke and Donna L Farber

immunological memory is a hallmark of the adaptive immune
response. Memory T cells are classified into central memory
(CD62Lhi) and effector memory (CD62Uo) subsets, although
mechanisms for their generation are unknown. We hypothesized that
differentially activated T cells generate distinct memory subsets. To
address this hypothesis, we activated TCR transgenic C04 T specif-
ic for influenza Hemagglutinin (HA) for 1, 2 or 3 days, analyzed
their differentiation state, and ability to develop into memoty sub-
sets. HA specific T cells acrivared for 1-3 days exhibited progressive
differentiation stages, with gradual increase in cell size, CD25 and
COM, enrry inro cell cycle and IFN-gamma secretion. We adoptive-
ly transferred these activ'ated cells into RAG 2-1- or BALB/c mice,
and recovered persisting memory cells 2-4 months later. Cells
derived from all activated precursors exhibited memory phenotype
(small size/CD44hi/C025Io) and ability for recall IFN~gamma
secretion; however striking differences were observed in their hetero-
geneity. Cells activated for 1 day predominantly gave rise to effector
memory cells, and cells activated for 3 days gave rise to both effector
and central memory cells. Interestingly, each activated precursor
directly adopted a memory phenotype after 1-2 days in vivo, demon-
strating direct generation of memory from each activated precutsor.
Our results show thar effector memory cells can be generated from
pte-effector intermediates, and central memory cells develop from
more differentiated precursors.

164. THE CD28/B7 PATHWAY PLAYS A ROLE IN ANTIGEN-
DRIVEN IL-2 PRODUCTION AND EXPANSION OF MEM-
ORY CD4 T CELLS
M. Ndejembi, S. Parke, A. Bingaman and D. Farber

Lymphocytes are the central mediators of [he adaptive immune
response, upon encounter with cognate antigen, naive lymphocytes
arc activated and differentiate to potent effectors which die after
antigen clearance, and long-lived memory cells rhat persist and pro-
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teet the host against subsequent encounter with the same antigen.
CD4 T lymphocytes direct and coordinate most aspects of immune
responses. Cosrirnuiarion through rhe C028'/B7 pathway is neces-
sary for the activation and optimal function of naive CD4 T cells,
however, the precise role of the CD28/B7 parhway on in-vivo CD4
memory T cell function and maintenance is not known. We used a
T cell recepror transgene mouse model system ro obtain CD4 T cells
specific for Influenza virus hemagglutinin (HA) peptide (II 0-119)
and generated antigen-specific memory C04 T cells. In this system,
naive HA-specific T cells were activated in-vitro with HA peptide,
and then adoptively transferred to lymphocyte depleted hosts for the
generation of Ha-specific memory CD4 T cells. To directly rest the
role of the CD28/B7 pathway on memory function, we used
CTLA4-lg to block the C028/B7 interaction and then assessed the
function and expansion of HA- specific CD4 memory T cells both
in-vitro and in-vivo. The results obtained indicate that C028/B7
blockade downregulares the IL-2 production of memory CD4 T
cells in-vitro by 50% +1- 5.7 (mean +1- 5.0) whereas the IFN-g pro-
duction remains unaltered. There was also a significant reduction
(p&h;0.05) in the in-vivo antigen-driven expansion of memory cells
ill CTLA4-lg treated hosts in comparison to isotype concrol hosts.
These observations suggest that the CD28/B7 pathway modulates
the function and expansion of memory ClU4 T cells. This may have
implications to immunotherapeutic approaches that target memory
CD4 T cells.

165. UPREGUlATiON OF THE SIGNALING SUBUNIT.
FCR-GAMMA, UNCOUPLES T CELL RECEPTOR SIGNAL-
ING FROM EFFECTOR FUNCTION
Prancesca L Okoye, George C. Tsokos and Donna L. Farber

Activared T cells can elicit disparate functions in normal and patho-
logic immune responses; however, the T cell receptor (TCR) signals
that control these functional distinctions are unknown. We have
previously shown that a novel signaling molecule, FcR-gamma,
replaces CD3 zeta in the TCR signaling complex ofT cells stimulat-
ed with autologous monocyres and soluble ami-CD3. However, T
cells activated with anti-CD3/anti-CD28 retain CD3 zeta phospho-
rylation and no up-regulation of Fck-gamma is observed. Borh
stimulation techniques result in large cells exhibiting a differentiated
effector cell phenotype; however, their functional profiles differ strik-
ingly. FeR-gamma positive cells produce very low levels of IFN-
gamma whereas, FeR-gamma negative cells produce high levels of
lFN-gamma. We used rransfecnon and knock down approaches to
determine whether FcR-gamma was governing these functional dis-
parities. FcR-gamma transfcctants mimicked cells activated by
monocyres lami-CD3 in their inability to produce IFN-gamma.
Conversely, siRNA mediated knock down of FcR-gamma in cells
activated with rnonocytes lami-CD3 resulted in significant and spe-
cific knock down of both FcR-gamma transcript and protein and
enhanced production of lFN.gamma. In addition, effectors initial-
ly generated by ami-CD3/monocyres and subsequently cultured
with no further stimulus for 24 and 48 hours revealed a striking
down-regulation of the FcR-gamma protein. Intracellular staining
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for ll-Ncgamma showed that endogenous down-regulation of FcR-
gamma led to resrorarion of IFN-gamma production. These results
show that FcR-gamma replaces C03 zeta in 'I'Ck-mediared signal
transduction of activated CD4+ T cells. and that the down-regula-
tion of FcR-gamma in Peg-gemma expressing effectors appears to

restore their ability to produce lFN-gamma. Differential activation
of CD4+ T cells that leads to FcR-gamma up-regulation may uncou-
ple TeR signaling from effector functions which may lead to anergy
and/or pathologies in vivo. FcR-gamma, an upstream signaling sub-
unit, down regulates effector function in human T cells. (Supported
by NIH F3IAI058924-01)

166. RETROGRADE TRANSPORT OF PERTUSSIS TOXIN
IN MAMMALIAN CELLS
Roger D. Plaut, R. Michael Mays and Nicholas H. Carbonetri

Pertussis toxin (P'F) is an important virulence factor of Bordetella
pertussis, the causative agent of whooping cough. The A subunit of
PT, known as 51, ADP-ribosylates heremrrimeric G proteins on the
cytosclic side of the host cell plasma membrane, leading to the dis-
ruption of cell signaling. The B oligomer ofPT, consisting of 52, 53,
two copies of 54, and 55, binds glycoconjugate receptors on mam-
malian cells. The current hypothesis is that the route by which PT
reaches its target proteins includes a retrograde transport pathway,
i.e. via an endosome to the Golgi apparatus and then to the endo-
plasmic reticulum (ER), before translocation of 51 to the cytosol. In
order to test this hypothesis, amino acid residues that are targets for
modification in specific cellular organelles were added to subunits of
PT. Because tyrosine sulfarion occurs in the Golgi, a peptide
sequence that can serve as a target for such sulfarion was added to
either the 51 or 52 subunit. Similarly, a sequence at which N-glyco-
sylarion (an Ek-specific activity) can occur was also added. Through
incubation of mammalian cells with radiolabeled sulfate, followed by
incubation with peptide-tagged PT constructs, cell lysis, immune-
precipitation, and analysis by SDS-PAGE and Iluorcgraphy, evi-
dence for PT transport via the retrograde pathway can be obtained.
Tyrosine sulfarion of the peptide-ragged Sl and 52 constructs was
observed, providing evidence that A and B subunits of PT travel
through the Golgi apparatus. Higher molecular-weight forms of
these proteins, which would suggest that N-glycosylation occurred in
the ER, have not yet been observed.

167. THE ROLE OF MYD88 AND PI3K IN Tl.R4 SIGNAL-
ING
Michelle H. Weber, Sang Hoon Rhee and Matthew J. Fenton

Toll-like recepror proteins (TLRs) have been shown to playa pivotal
role in both innate and adaptive immune responses in higher verte-
brates. TLRs enable the hosr to recognize a large number of
pathogen-associated molecular patterns such as baceerial lipopclysac-
charides (LPS) and lipoproteins, viral RNA, CpG-containing DNA,
Flagellin, and others. MyD88 is an adaptor protein that mediates sig-
nal transduction for several of the TLRs. Signaling through MyD88
following TLR engagemenr leads to the activation of NFkB, MAP
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kineses, and, subsequently. the production of pro-inflammatory
cyrokines. We recently found that TI.R2 and TlR4 agonist rapidly
stimulated the activation of phosphcinosiride 3-kinase (PI3K) in
normal murine rnacrophages, but not macrophages from MyD88-f-
mice. PI3K is one of a family ofkinases involved in the regularion of
cell growth, apoprosis, and cytoskeletal remodeling. It has been pro-
posed that the p85 regulatory subunit of PI3K binds MyDaS
through a conserved YXXM motif located within the TIR (Toll IL-
l Receptor) domain ofMyD88 {Ojaniemi, M. 2003). We tested this
hypothesis using a series of mutant MyD88 proteins. Specifically, we
rested the abiliry of these mutants to bind both PI3K and TLR4, and
to acrivate PI3K following TLR engagemem.

168. mTOR, A NOVEL MOLECUlAR TARGET IN SQUA-
MOUS CELL CARCINOMAS OF HEAD AND NECK
Panomwat Amornphimoltham, Vyomesh Patel, Akrit Sodhi,
Nikolaos Nikirakis, John Sauk, Edward A. Sausville, Alfredo A.
Molinolo and J. Silvio Curkind

Recent progress in the understanding on how the aberrant function
of signaling networks contributes to the malignant growth of squa-
mous cell carcinoma of the head and neck (HNSCC) can now be
exploited for the identification of novel mechanism-based anti-can-
cer treatments. In this regard, we have recently observed that persist-
ent activation of the serine-threonine kinase Akr is a frequent event
in HNSCC, and that blockade of PDKl, which acts upstream of
Akr, potently inhibits tumor cell growth. The biologically relevant
pathways through which Akt acts in HNSCC are still unknown.
However, recent findings suggest that Akt regulates cell proliferation
by its ability to coordinate mitogenic signaling with energy and
nutrient-sensing pathways controlling protein synthesis through the
acnvarion of rhe atypical serine/threonine kinase mTOR. which in
turn phosphorylates key eukaryotic translation regulators, including
p70-56 kinase (p70S6K) and the eukaryoric translation initiation
factor 4 E binding protein 1 (4E-BPI). Indeed, we show here thar
aberrant accumulation of the phosphorylated active form of S6 (p-
56), the most downstream tatget of the Akt-mTOR-p7056K parh-
way, is a frequent event in clinical specimens from HN5CC patients
and in HN$CC-derived cell lines. Of interest, this enhanced level of
active 56 was rapidly reduced in HN$CC cell lines and in a HN$CC
xenograft model at clinically relevant doses of raparnycin, which
specifically inhibits mTOR. Furthermore. we observed that
rapamycin displays a potent anti-tumor effect in vivo, as it inhibits
DNA-synthesis and induces the apcprcric death of HN$CC cells,
ultimately resulting in tumor regression. These findings identify the
Akt-mTOR pathway as a pcrenrial therapeutic target for HNSCC,
and may provide the rationale for the early clinical evaluation of
rapamycin and its analogs in patients with refractory HNSCe.

169. AlTENUATION OF METHAMPHETAMINE (METH)-
INDUCED MONOAMINERGIC TOXICITY IN RATS WITH
PRIOR EXPOSURE TO INCREASING METH DOSES
D.L Graham, P.-A.H. Noailles, K.G. Becker, W.H. Wood III, B.
Ladenheim, T.H. Moran and J.-L. Cadet
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Merhampheramine (METH) is an illicit drug with neurotoxic prop-
erties. Repeated administration of the drug causes behavioral toler-
ance, which leads to increases in the amount of drug self-adminis-
tered by human addicts in order for them to experience euphoric
effects. It is not clear if administration of the drug according to such
a schedule would cause toxicity in animals. The present study was
carried out to test such a possibility. Adult male Sprague-Dawley rats
were injected with METH or saline according to an escalating dose
(ED) schedule for two weeks, followed by a challenge with either
saline or METH (IO mgfkg every 2 hrs X 3). Brain regions were
extracted at 2 or 24 hrs following the last injection. HPLC analyses
show that METH causes significant depletion of dopamine (DA)
and serotonin (5-HT) in the srriarum of saline-treated rats. In con-
trast, there was significant attenuation of the toxic effects of METH
in animals pre-treated according to the ED METH schedule. These
results suggested that the ED schedule causes induction of protective
mechanisms or suppression of proroxic events rhar render the ani-
mals resistant to METH toxicity. The molecular underpinnings of
these pathways arc being evaluated by using large-scale gene expres-
sion techniques.

170. AIDS AND NON-AIDS TUMOR liNES SKEW POLY-
CLONAL VGAMMAlVDELTA2 T CELlS TOWARD WNGER
T CELL RECEPTOR CHAIN LENGTHS
Andrew M. Hebbeler, e.e. Cairo, N. Propp. e.O. Deetz, l.
Tikhonov and CD. Paula

Gamma delta (gd) T cells account for 1-10% of CD3+ lymphocytes
in the peripheral blood and mostly express a hererodimeric T cell
receptor (TCR) with Vg2+ and Vd2+ chains. Among other func-
tions. Vg2Vd2 T cells demonstrate direct, non-MHC restricted
tumor cytotoxicity. We hypothesize that the selective depletion of
Vg2Vd2 T cells following HIV infection compromises an integral
host tumor immunosurveiilance component and contributes to the
emergence of AIDS-related malignancies. Polyclonal Vg2Vd2 T
cells, expanded from the peripheral blood mononuclear cells
(PBMC) of normal healthy donors, lysed non-AIDS and AID5-
related tumor cell lines in a dose-dependent manner. To investigate
the involvement of the Vg2Vd2 TCR in tumor recognition, we
assessed the complexity of the Vg2 and Vd2 TCR repertoire before
and after stimulation with [he prototypic Vg2Vd2 stimularcry cell
line, Daudi. Irradiated Daudi cells potently expanded rhe Vg2Vd2
subset from PBMCs of six normal. healrhy donors and positively
selected fer longer Vg2 chain lengths while not affecting the Vd2
chain length distribution. The selecrion for longer Vg2 chains is
associated with Vg2Vd2 responses to model phosphceneigens,
including a1kypyrophosphares, that are metabolic intermediates of
cholesterol biosynthesis. After screening a panel of cell lines derived
from AIDS-related malignancies, we identified a novel Vg2Vd2
stimulatory cell line, IBL4, that also biased the Vg2 repertoire
toward longer chain lepgrhs. Collectively. these experiments demon-
strate the specificity ofVg2Vd2 T cells for tumors that arise during
HIV infection and provide important tools for further dissecting the
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after the last low dose, a single patch had cac and BE concentra-
tions above 25 ng/patch. These data will improve the interpretation
of sweat test results.
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role of the Vg2Vd2 TCR in tumor recognition.

171. SYNPROX BU: A NOVEL PEPTIDE DEVELOPED TO
STUDY KINASE ACTIVITY IN HUMAN PROSTATE CAN-
CERCELlS
Ameer E Ibrahim, Xiang Li, Julie B. Wolf and Charles J. Bieberich

Kinascs regulate the activity of many important proteins via phos-
phorylation. Hence, by comparing the spectrum of kinase activity in
malignant prostate carcinoma cells with normal prostate cells, it may
be possible to determine whether specific changes in kinase acriviry
are coincident with a malignant phenotype. The in-gel protein
kinase assay is a method designed to reveal the spectrum of active
kineses in crude cell extracts. The assay requires a substrate that can
be phosphorylated, and the milk protein, casein, is currently the
kinase substrate of choice. However, the range of cancer-related
kinases detected by casein is limited. We have developed a synthetic
peptide subsrrare using recombinant DNA technology, called
Synprox BLI, which we believe will serve as a 'universal' substrate for
in-gel protein kinase assays. Synprox BLI is designed to be able to

detect MAPKs, CDKs, CaMKJI, CaMKIV, PKA, and PKC. J\1APK
docking domains were added to the design to allow for enhanced
phosphorylation by MAPKs. Preliminary results suggest that
Synprox BLl is a viable substrate for in-gel kinase assays and is able
to detect a broader range of activities than currently available sub-
strates. Additional work is on-going to optimize the yield and solu-
bility of Synprox BU. Ultimately, the use of synthetic modular
kinase substrates will allow us to examine the role that kineses play
in neoplasia.

172. DISPOSITION OF COCAINE AND METABOLITES IN
HUMAN SWEAT FOllOWlNG CONTROLLED COCAINE
ADMINISTRATION
Sherri L. Kacinko, Allan J. Barnes, Eugene W Schwilke, Edward ].
Cone, Eric T. Moolchan and Marilyn A. Huestis

Fourteen volunteers received three doses subcutaneous cocaine HCI
of75 mg170kg within one week and, three weeks later, nine received
three 150 mg/70kg doses. PharmChek sweat patches were collected
during a three-week washout period, and during and after dosing.
Almost 25% of patches were positive for cocaine (COC) at the
method's limit of quantification of 2.5 nglpatch and 7% were posi-
tive at the proposed Substance Abuse and Mental Health Services
Administration (SAMHSA) 25 ng/patch cutoff. Ecgonine methyl
ester (EME) generally was detected more often and at higher concen-
trations than benzoylecgonine (BE). Two weekly washout had con-
centrations greater than 25 ng/patch during washout week one; one
patch remained positive for washout week two. COC and EME were
detected in sweat within 1-2 hours. BE was not derected until 4-8
hours after the low dose, 2-4 hours after the high dose. Most drug
excretion occurred within 24 hours; increased patch wear time was
needed to detect drug after day one. Over 70% of patches worn for
one week during low doses were positive for cae at the proposed
SAMHSA CUtoff, increasing to 100% during high doses. The week
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173. MITOCHONDRIAL DYSFUNCTION MAY PERPETU-
ATE RADIATION INDUCED GENOMIC INSTABILITY
Grace J. Kim, Gary Piskum and William E Morgan

Radiation induced genomic instability, RIGI, manifests as a herita-
ble increased tate of genetic alterations in the progeny of irradiated
cells generations after the initial insult. The progeny show an
increased frequency of chromosomal translocations, deletions, muta-
tions, micronuclei, decreased plating efficiency and delayed repro-
ductive cell death. What perpetuates this phenomenon is unclear;
however, we have found increased levels of reactive oxygen species,
ROS, in our genomically unstable cell clones. We have also found in
preliminary studies, increased levels of intracellular nitric oxide, NO,
in unstable cell clones. Furthermore, addition of free radical scav-
engers, DMSO, glycerol and cationic thiol cysteamine reduced the
incidence of instability after radiation doses of 7.5 or 10 Gy. To
investigate this further, we will test the hypothesis that mitochondr-
ial dysfunction may be involved in RIGL Mitochondria are major
cellular sources of reactive oxygen species, ROS. They consume
about 90% of the cell's supply of oxygen through the electron trans-
port chain, and about 1-3% or this oxygen is incompletely metabo-
lized into ROS. Mitochondrial damage often leads to increased free
radicals and we are investigating whether this leads to the increased
levels of RQS we find in our unstable cells. Mitochondria isolated
from stable and unstable clones demonstrated differences in ROS
levels. Electron microscopy studies show that mitochondria in the
unstable clones have a lower matrix densiry than rhe stable clones.
Mitochondrial respiration, an indicator of mitochondrial function,
was lower in the unstable clones. NO has been shown to reversibly
inhibit Complex IV of the mitochondrial electron transport chain
which then inhibits respiration. Initial studies measuring acriviry of
complex IV demonstrate lower activity in unstable clones. Since lev-
els of NO are increased in unstable clones, we are currently deter-
mining nitric oxide synthase activity. DNA sequence differences in
mitochondrial genes, COX II and III, were not observed between
stable and unstable clones.

174. A ROLE FOR BYSTANDER-LIKE FACTORS IN MAIN-
TAINING GENOMIC INSTABILITY
Evagelia C. Laiakis and William F. Morgan

I

I
I
I

Radiation-induced genomic instability manifests as chromosomal
rearrangements, micronuclei formation, gene amplifications, gene
mutations, andlor reduced plating efficiency. Possible reasons for
this phenomenon have been attributed to bystander effects andlor
clasrcgenic factors that can be transmitted to neighboring cells
through cell-to-cell gap junctions or are secreted into the media.
Recently, we have developed an assay, in which ionizing radiation
can induce or turn off green fluorescence protein (GFP) expression
due to recombination or mutation of a GFP based vector.
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Recombination/mutation results in the presence of colonies with a
mixture of GFP+ and GFP~ cells, This assay was utilized to examine
genetic changes due to bystander effects. In addition, we looked at
differences in cell killing, determined as alterations in rhe plating
efficiency of cells. Experiments using co-cultures of GFP+ stable cells
with GFP- stable or unstable cell lines were conducted. Media from
non-cransfecred stable or unstable cells was transferred to GFP+
rransfectcd cells and changes of GFP expression were examined using
fluorescence microscopy. Results indicate that there is variability in
the plating efficiency among cell lines and that it can be further
altered by media from certain unstable celllines. In addition, media
from unstable cells was able to induce genomic instability in GFP
cells, demonstrated by the presence of mixed GFP+ and GFP-
colonies. The factors responsible for this phenomenon have not yer
been identified, However. our unstable clones demonstrate persist.
cndy increased levels of reactive oxygen species (ROS) compared to
the parental stable cell line. The presence of higher ROS levels rep-
resents a condition similar to inflammarion and implicates cyrokmes
as the mediators for genomic instability. Expression analysis of
cvtokines between stable and unstable cell lines reveals differences at
both rhe eDNA and protein level. These differences in cyrokine lev-
els could reveal a connection between cytokines and ROS and the
initiation andlor perpetuation of radiation induced genomic insta-
bility.

175. HIGH RESOLUTION ANALYSIS OF ANDROGEN
INDEPENDENT, PROSTATE-RESTRICTED EXPRESSION
OF A HOXB-13 REPORTER GENE IN TRANSGENIC.MICE
Ryan P. McMullin, Wassem juakiem, Laura Mutton and Charles].
Bieberich

High Resolution Analysis of Androgen Independent, Prostate-
Restricted Expression of a hoxb-B Reporter Gene in Transgenic
Mice Ryan Patrick McMullill, Wassem juakiem, Laura Mutton,
Charles]. Bieberich Department of Biological Sciences. University
of Maryland Baltimore County Hox genes encode transcrip-
tional regulatory proteins that are involved in patterning along the
anrerior-posrerior axis of animals, and a subset continue to be
expressed during organogenesis and into adulthood. In adult mice,
hoxb-l j has been demonstrated to be expressed in an androgen
independent manner in the prostate. and is involved in the develop-
ment of the prostate and caudal vertebrae. In this srudy we charac-
terize the expression ora lacZ reporter gene driven by hoxb-B tran-
scriptional control elements in transgenic mice. In adult mice lacZ
expression is restricted to the prostate, distal colon, and rectum.
While it is detected in all prostate lobes, expression is highest in the
ventral lobe. Within the prostate, expression is restricted to the
epithelium, where it is derecred in both basal and luminal cells.
Upon castration, reporter gene expression in these tissues persists,
mimicking the androgen independent expression of endogenous
hoxb-13. During embryonic develcpmenr, lacZ expression is detect-
ed at day 10.5 (E1O.5) in {he posterior neural rube and railbud. At
E12.5, expression is detected in the urogenital sinus and hindgut as
they subdivide from the cloaca, while expression remains strong in
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rhe tailbud. At El8.5, lacZ is expressed in the emerging prosraric
buds, bladder, and distal colon and continues in the caudal extent of
the developing tail bud and early muscle cells that extend the length
of the tail. The reporter gene expression was characterized during
prostate carcinogenesis in the transgenic adenocarcinoma of the
mouse prostare (TRAMP) model. Strong expression was observed in
the primary prostatic tumor of a 2S-week old mouse. Expression
was also detected in metastases to the lungs, spleen, and {he iliac,
renal, and lumbar lymph nodes. This data demonstrates that hoxb-
13 expression is maintained in late stage, organ confined rumors as
well as distant metastases. Antibody staining is being conducted [Q

confirm that the observed lacZ rransgcne expression is consistent
with the endogenous hoxb-H gene expression in mice. These results
establish a framework for isolation of control elements responsible
for rhe distinct prostate restricted and androgen independent expres-
sion pattern of hoxb-H. Isolation and further characterization of
these elements will provide valuable reagents for androgen independ-
ent manipulation of gene expression in normal and diseased prostate
III vivo.

176. ENHANCED OXIDATIVE DAMAGE TO PROTEINS
AND DNA IN RAT KIDNEY TISSUES AFTER CO-EXPO-
SURE TO LEAD, CADMIUM OR ARSENIC AT tOEL DOSE
LEVELS FOR 30. 90 AND 180 DAYS
Ceosheng Wang, Xue-Qing Chen, Michael M. Lipsky, Margaret H.
Whittaker and Bruce A. Fowler

Lead (Pb), cadmium (Cd) or arsenic (As) usually coexist in the envi-
ronment, drinking water, and food. Accumulating evidence has
demonstrated that oxidative stress, with consequent oxidative deteri-
oration oflipid, protein and DNA, serves as one of the major mech-
anisms of these elements induced toxicities. The current study was
designed to compare effects of co-exposure to two or three of these
elements on oxidative damage ro proteins and DNA and antioxidant
enzyme expression profiles to those of single metal/metalloid expo-
sures. Male weanling Sprague-Dawley rats were randomly grouped
and administered with deionized water {control], lead acetate (25
ppm). cadmium chloride (l0 ppm). sodium arsenite (5 ppm) or the
possible combinations of two or three these elements via drinking
water for 30, 90 or 180 days. Kidney protein carbonyl (a marker of
oxidative protein damage), 8-hydroxyl-2-deoxyguanosine (8.
OHdG, a marker of oxidative DNA damage), and message RNA
expression levels for the antioxidant enzymes, glutathione peroxidase
(GPx) and Zn/Cu superoxide dismurase (Zn/Cu~SOD). were deter-
mined. Protein carbonyl contents were enhanced by Ph, Cd and all
combination groups with highest values in the PbCdAs treatment
for the 30 day srudy. The increased oxidative protein damage contin-
ued in only the CdAs and PbCdAs co-exposure groups at 90 and 180
days. Kidney 8-0HdG was significantly increased in the Cd?As
rreatmenr group at 180 days while no change was found for the Cd
or As individual exposure group at this time point. GPx expression
was up-regulated in/the As, CdAs and PbCdAs treatment groups at
30 days. This up-regulation persisted in the CdAs and PbCdAs treat-
ment groups at 90 days and, however, disappeared at 180 days.
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Zn/Cu-SOD mRNA expression was significantly down-regulated in
the Pb group and all combined exposure groups at 90 days but was
up-regulated in the Cd, CdAs and PbCdAs tfeatment groups at 180
days. These results indicated concomitant exposure to Cd with As,
or Pb with Cd with A:; at 90 and 180 days increased oxidative dam-
age to proteins and DNA in kidney tissues at LOEL dose levels ver-
sus these elements on an individual basis. The observed disruption of
homeostasis in cellular antioxidant enzymes may contribute to more
severe oxidative modifications induced by metal mixtures at low dose
levels. (Supported in part by EPA STAR gram # 827161)

177. CULTURAL FACTORS AS CONTRIBUTING TO THE
ALLEVIATION OR DETERIORATION OF POSTPARTUM
DEPRESSION; A REVIEW OF THE LITERATURE
Rena Bins

Cultural Factors as Contributing to the Alleviation or Deterioration
of Postpartum Depression: A Review of the Literature. Rena Bina,
MS"W, School of Social Work, University of Maryland Abstract:
Posrparrum depression is a serious disorder which affects many
women all over the world. Although the postpartum period is char-
acterized by hormonal imbalance, the biological changes women
who give birth go through may lead to depression in the context of
other risk factors (Beck, 2002). Studies have shown that cultural fac-
tors playa role in postpartum depression; they may trigger postpar-
tum depression as well as contribute to the alleviation of its depres-
sive symptomatology. The cultural aspects of the postpartum period
have been described in the literature; however, the impact of cultur-
al factors upon postpartum depression has been less investigated and
has yielded oppositional conclusions. The purpose of this literature
review is to identify and critically review published and unpublished
studies regarding the effect of cultural factors on the alleviation or
deterioration of postpartum depression. A search of electronic data-
bases, including Psychinfo, Social Services Abstracts, Academic
Search Premier, MEDLlNE and CINAHL, was done using the key
words 'postpartum depression', 'postnatal depression', 'culture', "soci-
ety" and 'erhniciry'. Results show that cultures have different rituals
and beliefs that may affect the severity of postpartum depression.

178. EXAMINING THE RELATIONSHIP BETWEEN ALCO-
HOLISM AND SPIRITUALITY: A REVIEW OF THE LITERA-
TURE
Donna L. Bliss

Alcoholism is a malady that has plagued societies from ancient times
to the present. The 1998 estimated social costs of alcohol disorders
in the United States were $185 billion. While the 20th century wit-
nessed a substantial growth in research on the causes and treatment
of alcoholism, little emphasis has been placed on examining the rela-
tionship berween alcoholism and spirituality until the latter part of
the century. Four areas have been proposed to help guide future
research. These include examining spiritual variables as (l) risk or
protective factors for alcohol use, (2) elements of the course of alco-
hol disorders, (3) dependent variables influenced by alcohol use, and
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(4) components of the recovery process. Results from a review of
empirical research on alcoholism and spirituality using these four
areas are presented. Gaps in the literature are examined.
Implications for future research are discussed.

179. EVALUATING THE RELIABIUTY AND VALIDITY OF
THE EDUCATION PARTICIPATION SCALE-MODIFIED IN
A GROUP OF LICENSED SOCIAL WORKERS
David Dia, Charles A. Smith, Amy Cohen-Callow and Donna Leigh

The purpose of this study was to evaluate the reliability and validity
of the Educational Participation Scale Modified (EPS-M;O'Connor,
1979; 1982) using confirmatory factor analysis. A probability sam-
ple of 225 licensed social workers in Maryland completed the mailed
survey. The findings suppon a six independent factor model. Results
also support the EPS-M as a reliable and valid measure for identify-
ing motivational orientations of social workers who pursue continu-
ing professional education. Professional knowledge was the most
frequently reported motivational orientation. Implications regarding
social workers' motivational orientations and the design of continu-
ing professional education activities are discussed.

180. STUDENT-ATHLETES AND IMPROVING ACADEMIC
ACHIEVEMENT
Emmett Gill

Student-Athletes and Improving Academic Achievement(SAAA)
identifies and examines, through qualitative methods, the institu-
tional and sociological issues affecting student-athletes. The study
includes interview with 34 professionals with various roles in colle-
giate athletics including coaches, professors, academic counselors,
faculty athletic representatives, athletics directors and experts.
SAM also includes 5 focus groups with 34 student-athletes from
revenue and non-revenue generating sports.

181. DON'T FENCE ME IN: LIFESPAN DEVELOPMENT
THEORY &amp; GENERATION X
Elizabeth J. Greeno

Erik Erikson's lifespan development theory details the development
of an individual from birth to death. Erikson developed eight stages
of psychosocial development. These stages describe crises and tasks
that individual's encounter. However, a review of lifespan develop-
ment theory suggests that Erikson's model and eight psychosocial
stages are outdated and limiting when assessing individual develop-
ment over a life cycle. Generation X (individuals born between
1964-1978), when applied to Erikson's model reveals the strengths
and limitations of Lifespan Development Theory. This presentation
will include a discussion of the results from a cross-sectional study
presented in Human Development in an article entitled 'Life mark-
ers in bibliographical narratives of people from three cohorts: A life
span perspective in its historical context' by Grab, Krings, and
Bangerter.
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182. UNDERGRADUATE SOCIAL WORK PROGRAM EVAL-
UATION: PRINCIPAL COMPONENTS ANALYSIS
Diane M. Harnek Hall

The social work department at the University of Maryland Baltimore
County has been evaluating the educational and field placement pro-
grams for the last few years. The evaluation tool that has been used
has not previously been tested to determine the principal compo-
nents. The determination of these components is an essential step in
leading to further analyses using this tool. The presentation will
describe the design used to obtain data, the statistical analysis and
implications of the results.

183. MFASURlNG ADHERENCE TO ANTIRETROVlRAL
TREATMENT WITH SELF REPORT AND ELECTRONIC
MONITORING: A REVIEW OF THE LITERATURE
Anne K. Hughes

Adherence to Highly Active Antiretroviral Therapy (HAARn is vital
to the suppression of the HIV virus and in prolonging life. Two
main strategies have been employed to measure the complex phe-
nomenon of patient compliance [0 HAART: patient self report and
electronic monitoring. Nine research studies were examined for
objectives and design. recruitment plans and sample demographics,
and measurements. A majority of these studies find electronic mon-
itoring superior to self reporr. Recommendations for research are
made and implications for practice and patient care are discussed.

184. ARE WE BRINGING THE WATER COOLER TO THE
DESKTOP?
David Gurzick

The Widespread adoption of personal instant messaging (1M) has
drawn considerable attention from business. Touted as a means of
providing cost savings through increased worker communication
and information sharing, several major 1M providers have begun
promoting the software to the corporate market. As well, multiple
journal articles, through the evangelizing of collaborative features
and the offering of statistics on increases in individual measures of
worker performance, endorse IM in a workplace setting. \'iVhilethese
sources provide a compelling reason for the inclusion of 1M in the
corporare venue, they fail to assess the holistic impact that 1M may
have on a business. This report will explore the overall effect ofIM
in the workplace via an investigation of refereed papers, industry
reports, business publications, and other perrinenr literary sources.
Through carefully analyzing the drawbacks associated with the appli-
cation of this technology, the appropriate business settings for 1M
will be defined. Finally, recommendations will be made on the besr
practices for business instant messaging.

185. HIGH PERFORMANCE INALAS/INP HETERO TUN~
NEt JUNCTION AND ITS APPLICATION TO CASCADE
LASERS
[ingehou Yan, [ianxin Cai, Guoyun Ru, Yonglin Gu and row-sen
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Low resistance tunnel junction with large band gap materials is
essential to the application of multi-junction solar cells, VCSELs,
and bipolar cascade lasers (BCLs). Very high p-rype carbon doping
in InO.52Al0.48As, In052A10.2GaO.28As and InO.53Ga0.47As
materials is studied by using metalorganic chemical vapor deposition
(MOCVD) and using CBr4 as the dopant regem. Hole concentra-
tions as high as 6x1OIl19cm-3, 2.3x 1OIl19cm-3, and l.3xlOIl19cm-
3 for InO.52Al0.48As, In0.52AlO.2GaO.28As, and 1nO.53Ga0.47As,
respectively, were achieved. InO.52Al0.48As(heavily C-
doped)/lnP(heavily Si-doped) herero tunnel junction, which is
transparent to the full InPllnGaAsP material system, was designed
and developed with very low resistivity (_IOIl.4cm2). Applying this
tunnel junction, a new dual wavelength bipolar cascade laser, which
can lase at two different wavelengths simultaneously, is demcnstrat-
cd.

186. COGNITION-BASED PRINCIPLES FOR VISUALIZING
LARGE DATASETS
A1arkJoshi and Penny Rheingans

Visualization oflarge darasers has been a challenging problem due to

the nature and the size of the darasers. We propose a new approach
of identifying cognition-based techniques [Q identify perceptually-
significant features in large dacasers, accentuating them and abstract-
ing our less-important regions in the final rendered image.
Psychophysicisrs and cognitive psychologists conduct experiments to
identify principles to understand the human visual system. We
believe that the use of cognition-based principles will facilitate con-
veying of important information [Q the user and drawing the user's
attention to "relevant" regions of a visualization.

187. THE EFFECf OF BUYER RATED REPUTATION IN E-
COMMERCE: PRICING DIFFERENTIATION, AND MAR-
KET SHARE COMPETITION ONLINE TO OFFLINE
Zhihang Pan
Online price search tools like shopbor Ie.g. Yahoo Shopping, Froogle
of Google) make commodity retail prices almost public and trans-
parem online instantly Bakos (1997) initial predicts the emergence
of a frictionless economy would be caused by the advance of internet
marketplace, where there is only price competition. In practice, to
facilitate online trust and reputation building, eBay and Amazon
encourage buyers to rate sellers. Feedbacks are aggregated as a repu-
tation rating. Various surveys and experiment shows many customers
are still willing to pay a little higher price for the same product from
a seller with an established good online sales reputation. This repu-
tation mechanism provides long-term incentive for online seller to
maintain service level, and award honest transactions long after a sin-
gle sale to a stranger. In this paper, we will model the reputation fac-
tor in a three retailers' supply chain competition. A typical illustra-
tion is the market competition between Amazon, online individual
discount sellers, and B~rns &amp; Noble. Byapplying Game Theory
analysis to customer segmentation and dynamic market structure,
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190. PEACfSWARM - A FRAMEWORK FOR MODEliNG A
MULTI-AGENT ROBOTIC SYSTEM FOR PEACE KEEPING
APPLICATIONS
Balaji Viswanathan and Marie deslardins
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out result will show the marketing strategy, profit, market share and
expansion for online less reputation sellers, online good reputation
merchants and traditional offline retailers. We hope this model can
contribute to explain me online repurarion's differentiation power
like the brand factor, the online entry barrier of a new c-retailer, and
the challenge to traditional scores. This study would best apply to
homogeneous nonperishable online product like new books.

188. LFARNING THEORETICAL ENTITIES
Mithila Patwardhan and Tim Oates

Learning Theoretical entities We are researching the possibility of
building a learning system in the robot-domain. The goal is to make
the system learn and posit abstract concepts (called Theoretical
Entities) like mass, gravity, category membership ere. Theoretical
entities are of fundamental importance TO the development of
human knowledgc.e.g. No one has ever seen a black hole, yet most
physicists believe they exist because black holes accurately explain a
wide array of observational data. Given two boxes, there is no way
for a robot ro interpret from its sensor data that one box could be
heavier [han the other. Faced with a similar situation, a human being
would, based on their experience, come to the conclusion that one
has more mass than the other and so, would be heavier. We propose
to build into a robot the same "intuitive" ability. On the basis of all
rhe anions that a robot is capable of performing, it should be able TO

draw "logical" conclusions in precisely the same manner as human
beings do. Such a system can be applied to various automated, con-
trolled environments.

189. ROBUST HIGH POWER SLAB-COUPLED BURlED
WAVEGUIDE SEMICONDUCTOR LASER WITH HIGH
FIBER COUPLING EFFICIENCY
Guoyun Ru and Fow-Sen Choa

High-power, single-mode, semiconductor laser, is of great interest in
various applications such as RF-phownic transmissions with a link
gain, free-space optical communications, lidar range-finding, 3-D
imaging. and remote sensing. Traditional buned-herero structure
waveguide has a large refractive index difference between the core
and cladding layer, consequently semiconductor lasers exhibit large
far-field divergence angle and low output power. In this work, we
combine the concept of slab-coupled waveguide and the technique
of diluted waveguide to design, fabricate and characterize a robust,
single transverse mode slab-coupled buried waveguide laser. The
emission wavelength of laser is 1.52 m. The output power per facet
is greater than 110m W with CW current injection. A large mode
diameter of 5.60Uffi in the parallel direction and of 3.42um in the
perpendicular direction was obtained with the structure. which led
to a small far-field divergence angle and a high fiber coupling effi-
ciency. The full width at half maximum (FWHM) of the measured
far-field is II degree horizontally and 18 degree vertically. The butt
coupling efficiency to a single mode fiber is greater than 60%, with
alignment tolerance of 3.25 m and 1.80 m in parallel and perpendi-
cular direction, respectively.
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eacekeeping is a challenging domain, for many multi-agent based
robotic systems. The goal of this work is to auromare the process of
exploration, surveillance, attack and reconnaissance that ate current-
ly performed by human marines. The task area has hundreds of
mobile enemy agents of different types (humans, mines, bombs,
vehicles) and diffetent intensities, which require different algo-
rithms. The agents have to coordinate and perform these actions in
real time, in the presence of heavy agent loss and limited communi-
cation. We are exploring the use of a distributed blackboard-based
network beacon system that mimics the biological stigmergical
process. Using implicit communication they allocate and distribute
tasks among themselves, forming reams of sufficient size to collec-
tively perform a task, when it becomes clear that the task is bigger
than any single agent could handle. The research aims to create a
comprehensive framework that builds on and extends the existing
work that has been done in the constituent areas.
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191. INTELLIGENT DECISION SUPPORT FOR STRATEGIC
E-BUSINESS MANAGEMENT IN REAL BUSINESS WORLD
Fen Wang

Srraregic business management is a critical yet complex decision
problem determining the long-term survival and prosperity of com-
panies especially in this E-era. However, due to the dynamic and
complicated nature of the e-business environment and decision mak-
ers' lack of technological sophistication, the development of e-busi-
ness strategies constitutes a major challenge for managers. In this
ongoing dissertation research, I'll be focusing on intelligent decision
making support systems (DMSS) development and its role in sup-
pOrt of strategic e-business management in the real business world.
This current study aims to develop the conceptual DMSS architec-
ture, which can provide integrated and intelligent support for strate-
gic e-business management. We expect this dissertation research to

be the first time that theoretical implications from management sci-
ence, marketing strategy, economic rules, intelligent technology, and
decision theory have been integra red in a web-based DMSS and
investigated in the real business world.
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