Final Progress Report for Research Projects Funded by
Health Research Grants

Instructions: Please complete all of the items as instructed. Do not delete instructions. Do not
leave any items blank; responses must be provided for all items. If your response to an item is
“None”, please specify “None” as your response. “Not applicable” is not an acceptable response
for any of the items. There is no limit to the length of your response to any question. Responses
should be single-spaced, no smaller than 12-point type. The report must be completed using
MS Word. Submitted reports must be Word documents; they should not be converted to pdf
format. Questions? Contact Health Research Program staff at 717-783-2548.

1. Grantee Institution: The Pennsylvania State University

2. Reporting Period (start and end date of grant award period): 1/1/2010 - 12/31/2013

3. Grant Contact Person (First Name, M.1., Last Name, Degrees): John Anthony, MPA

4. Grant Contact Person’s Telephone Number: 814 935 1081

5. Grant SAP Number: 4100050904

6. Project Number and Title of Research Project: 18. Perlecan Regulation of Synovial
Hyperplasia

7. Start and End Date of Research Project: 4/21/2010 - 2/28/2011

8. Name of Principal Investigator for the Research Project: Ronald Gomes, Phd

9. Research Project Expenses.
9(A) Please provide the total amount of health research grant funds spent on this project for
the entire duration of the grant, including indirect costs and any interest earned that was

spent:

$ 32,166

9(B) Provide the last names (include first initial if multiple individuals with the same last
name are listed) of all persons who worked on this research project and were supported with
health research funds. Include position titles (Principal Investigator, Graduate Assistant,
Post-doctoral Fellow, etc.), percent of effort on project and total health research funds
expended for the position. For multiple year projects, if percent of effort varied from year to
year, report in the % of Effort column the effort by year 1, 2, 3, etc. of the project (x% Yr 1;
2% Yr 2-3).



Last Name Position Title % of Effort on Project Cost

Sheehan Grad Student 35% - January 2011-June 30, 2011 | $6,168

Muthusamy Post-doctoral Fellow 35% - April 2010-December 2010 | 12,936

9(C) Provide the names of all persons who worked on this research project, but who were not
supported with health research funds. Include position titles (Research Assistant,
Administrative Assistant, etc.) and percent of effort on project. For multiple year projects, if
percent of effort varied from year to year, report in the % of Effort column the effort by year
1, 2, 3, etc. of the project (x% Yr 1; 2% Yr 2-3).

Last Name Position Title % of Effort on Project

Gomes Pl 2%

9(D) Provide a list of all scientific equipment purchased as part of this research grant, a short
description of the value (benefit) derived by the institution from this equipment, and the cost
of the equipment.

Type of Scientific Equipment | Value Derived Cost
None
10. Co-funding of Research Project during Health Research Grant Award Period. Did this

11.

research project receive funding from any other source during the project period when it was
supported by the health research grant?

Yes No X

If yes, please indicate the source and amount of other funds:

Leveraging of Additional Funds

11(A) As a result of the health research funds provided for this research project, were you
able to apply for and/or obtain funding from other sources to continue or expand the
research?

Yes No X

If yes, please list the applications submitted (column A), the funding agency (National
Institutes of Health—NIH, or other source in column B), the month and year when the
application was submitted (column C), and the amount of funds requested (column D). If
you have received a notice that the grant will be funded, please indicate the amount of funds
to be awarded (column E). If the grant was not funded, insert “not funded” in column E.



Do not include funding from your own institution or from CURE (tobacco settlement funds).
Do not include grants submitted prior to the start date of the grant as shown in Question 2. If
you list grants submitted within 1-6 months of the start date of this grant, add a statement
below the table indicating how the data/results from this project were used to secure that
grant.

A. Title of research B. Funding C.Month | D. Amount | E. Amount
project on grant agency (check and Year of funds of funds to
application those that apply) Submitted | requested: be awarded:
CINIH $ $
None O Other federal
(specify: )
1 Nonfederal
source (specify:)

12.

13.

11(B) Are you planning to apply for additional funding in the future to continue or expand
the research?

Yes No X

If yes, please describe your plans:

Future of Research Project. What are the future plans for this research project?

The P1 has left the institution.

New Investigator Training and Development. Did students participate in project
supported internships or graduate or post-graduate training for at least one semester or one

summer?

Yes X No

If yes, how many students? Please specify in the tables below:

Undergraduate Masters Pre-doc Post-doc
Male 1
Female 1
Unknown
Total 1 1
Undergraduate Masters Pre-doc Post-doc
Hispanic
Non-Hispanic 1 1




Unknown

Total 1 1
Undergraduate Masters Pre-doc Post-doc

White 1

Black

Asian

Other 1

Unknown

Total 1 1

14. Recruitment of Out-of-State Researchers. Did you bring researchers into Pennsylvania to
carry out this research project?

Yes No X
If yes, please list the name and degree of each researcher and his/her previous affiliation:
15. Impact on Research Capacity and Quality. Did the health research project enhance the
quality and/or capacity of research at your institution?
Yes No X
If yes, describe how improvements in infrastructure, the addition of new investigators, and
other resources have led to more and better research.
16. Collaboration, business and community involvement.

16(A) Did the health research funds lead to collaboration with research partners outside of
your institution (e.g., entire university, entire hospital system)?

Yes No X

If yes, please describe the collaborations:

16(B) Did the research project result in commercial development of any research products?
Yes No X

If yes, please describe commercial development activities that resulted from the research
project:



17.

16(C) Did the research lead to new involvement with the community?

Yes No X
If yes, please describe involvement with community groups that resulted from the
research project:

Progress in Achieving Research Goals, Objectives and Aims.

List the project goals, objectives and specific aims (as contained in the grant application’s
strategic plan). Summarize the progress made in achieving these goals, objectives and aims
for the period that the project was funded (i.e., from project start date through end date).
Indicate whether or not each goal/objective/aim was achieved; if something was not
achieved, note the reasons why. Describe the methods used. If changes were made to the
research goals/objectives/aims, methods, design or timeline since the original grant
application was submitted, please describe the changes. Provide detailed results of the
project. Include evidence of the data that was generated and analyzed, and provide tables,
graphs, and figures of the data. List published abstracts, poster presentations and scientific
meeting presentations at the end of the summary of progress; peer-reviewed publications
should be listed under item 20.

This response should be a DETAILED report of the methods and findings. It is not sufficient
to state that the work was completed. Insufficient information may result in an unfavorable
performance review, which may jeopardize future funding. If research findings are pending
publication you must still include enough detail for the expert peer reviewers to evaluate the
progress during the course of the project.

Health research grants funded under the Tobacco Settlement Act will be evaluated via a
performance review by an expert panel of researchers and clinicians who will assess project
work using this Final Progress Report, all project Annual Reports and the project’s strategic
plan. After the final performance review of each project is complete, approximately 12-16
months after the end of the grant, this Final Progress Report, as well as the Final Performance
Review Report containing the comments of the expert review panel, and the grantee’s written
response to the Final Performance Review Report, will be posted on the CURE Web site.

There is no limit to the length of your response. Responses must be single-spaced below,
no smaller than 12-point type. If you cut and paste text from a publication, be sure
symbols print properly, e.g., the Greek symbol for alpha (o) and beta (13) should not
print as boxes () and include the appropriate citation(s). DO NOT DELETE THESE
INSTRUCTIONS.

The long term goal of our laboratory is to understand the role of basement membrane and
extracellular matrix molecules in regulating articular cartilage health, and use this knowledge in
the treatment and prevention of joint disorders. The objective of this project is to identify a role



for the heparan sulfate proteoglycans (HSPG), perlecan (PIn), in modulating SH. Our central
hypothesis is that PIn regulates the bio-availability and activity of heparin-binding growth factors
important for initiation and development of SH. This hypothesis is predicated upon our strong
preliminary data and a published report demonstrating: 1) PIn expression is enhanced in diseased
synovial tissues; 2) Fibroblast growth factor binds to purified forms of full length and
recombinant domain I of PIn; 3) binding interactions are heparan sulfate dependent. Our
rationale for this project is that PIn, a regulator of heparin-binding growth factor bio-availability,
is a likely candidate involved in pathomechanism(s) of SH. Yet, a role for PIn in regulating SH
has not been examined. Guided by a dedicated team, and strong preliminary data, our central
hypothesis will be tested pursuing the following specific aim: Determine if perlecan regulates
synovial hyperplasia by modulating fibroblast growth factor bio-availability and activity. Under
this aim: 1) human PlIn isolated from synovial tissues will be employed in binding studies with
exogenous fibroblast growth factors to identify how binding differs in diseased tissues; 2)
primary synoviocytes, isolated from patients, will be employed to identify the effect of
exogenous PIn +/- FGFs on synoviocyte survival, proliferation and migration; and 3) primary
synoviocytes cultured in the presence of exogenous PIn +/- FGFs will be employed to identify
requirement(s) for PIn’s modulation of FGF-induced signaling. The planned project is innovative
in its approach as no published studies have demonstrated interactions between human synovial
tissue derived PIn and FGFs and/or their receptors. This research is significant, because it is
expected to advance our understanding of how HSPGs bind to and modulate the activity of
heparin-binding growth factors in synovial tissues, knowledge needed to develop novel
pharmacologic strategies that aim to regulate such factors in slowing or preventing cartilage
degradation.

Summary of Research Completed

Our central hypothesis is that PIn regulates the bio-availability and activity of heparin-binding
growth factors important for initiation and development of SH. We proposed to test this
hypothesis by addressing the following specific aim: Determine if perlecan regulates synovial
hyperplasia by modulating fibroblast growth factor bio-availability and activity. Under this aim:
1) human PIn isolated from synovial tissues would be employed in binding studies with
exogenous fibroblast growth factors to identify how binding differs in diseased tissues; 2)
primary synoviocytes, isolated from patients, would be employed to identify the effect of
exogenous PIn +/- FGFs on synoviocyte survival, proliferation and migration; and 3) primary
synoviocytes cultured in the presence of exogenous PIn +/- FGFs would be employed to identify
requirement(s) for PIn’s modulation of FGF-induced signaling.

Methods:

Perlecan Extraction from Synovial Tissues. Mince synovial tissue to ~1 mm size pieces, and add to
lysis buffer (20 ml, containing 1M Sodium acetate [pH 6.0], 2% CHAPS, 2M Amino hexanoic acid,
0.5M EDTA [pH 8.0], and protease inhibitors [i.e., 100 mM each NEM, PMSF, and Benzamidine.
HCI]). After stirring 15 min (4°C) an equal volume (25 ml) of 8M guadinine HCI was added to the
suspension and left to stir overnight. Following the addition of fresh protease inhibitors the suspension
was centrifuged at 19,000 rpm for 30 min at 12° C. The supernatant was then collected and the density
of the solution adjusted to 1.22 g/ml with CsCl, and then centrifuged at 46,000 rpm for 29 hrs at 14°C.
After fractionation, the density, uronic acid, protein and nucleic acid of the each fraction was




determined. The first six fractions were pooled and density adjusted to 1.3341 g/ml with CsCl and spun
again. Samples were again fractionated (1 ml each) and the uronic acid, protein and HSPG2 (using anti-
HSPG2 specific antibodies) identified. Fractions containing HSPG2 were pooled and dialyzed (72 hrs)
against cold double distilled water (4°C) with frequent changes. The final product was lyophilized for
later use.

Enzyme Linked Immunosorbent Assay (ELISA). To determine the ability of synovial tissue derived
perlecan (SnPIn) to bind heparan binding growth factors, wells of microtiter plates were coated with
SnPIn (200 ng/well) in 50 ul coating buffer (0.05 mM sodium carbonate and bicarbonate buffer, pH
9.3), and incubated overnight (4°C). After washing (PBS) to remove unbound material, a blocking
solution (3% BSA in PBST [PBS containing 0.05% Tween-20]) was added for 60 min at room
temperature. In the meantime heparin binding growth factors were pre-incubated with/without different
concentrations of heparin [1000- 0.01 ug/ml] in 50 pl sterile PBS for 30 min at room temperature. After
the blocking buffer was removed, growth factor with/without heparin was added to each well and
incubated for 3 h at room temperature. After washing 50 pl of anti-growth factor antibodies are added to
each well and incubated for 1 hr at RT on a shaker. After extensive washing, 50 pl of anti-mouse 1gG-
HRP antibodies were added to each well and incubated for 40 min at RT on a shaker. To visualize
secondary ab binding 50 pl of TMB substrate was added to each well and incubated for 15-20 min at
RT. To stop the reaction 50 pl of 1N HCI was added to each well. To quantify binding, the absorbance
of each well was read (450 nm).

Primary Synoviocyte Isolation and Culture. Human synovium procured immediately after
surgery was minced into small pieces. Tissue pieces were suspended in balanced salt solution
containing Hepes buffer, 0.5 mg/ml collagenase, and 0.15 mg /ml deoxyribonuclease then stirred
for 1 h at 37°C (30). The suspension was filtered through a sterile sieve (80 mesh) to remove
undigested debris. The filtrate was spun down through a cushion containing 22% Percoll and
0.15 mg/ml DNAse | in a balanced salt solution. After washing with RPMI 1640 medium
containing 10% FCS and 50 1U/ml penicillin/streptomycin (pen/strep), cells were seeded in
tissue culture flasks (5x10° cells/ml), and incubated at 37°C for 6-16 h (5% CO2). Non-adherent
cells were removed by gentle washing with media. Adherent cells were trypsinized, washed and
frozen down. Cell Passages between 3-5 were used for the studies.

Proliferation Assays. Human synoviocytes seeded at 10° cells/well in 96 well culture dishes were
cultured overnight in RPMI11640 media containing 1% FCS and 1% pen/strep. Cells were carried
in fresh, serum free, media containing BrdU +/- PIn (5 pg) and/or FGF(s) (40 ng/ml) then
incubated for 0-144 h. Cells were fixed and denatured, then incubated with anti-BrdU antibodies.
After 1 h, the wells were washed, and then incubated with goat anti-mouse IgG HRP conjugated
secondary antibodies. Bound anti-bodies were visualized after incubation with a fluorogenic
substrate (325 nm/420 nm, excitation/emission). Wells without cells, media only, were used as
controls.




Results:
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Figure 1. Western blot of perlecan isolated from synovial tissues. Lanes 1-2, perlecan isolated
from normal synovial tissue. Lanes 3-4, perlecan isolated from synovial tissue of osteoarthritic
patient. Lanes 1 and 3, undigested; lanes 2 and 4 heparinase cocktail and chondroitinase ABC
pre-treated perlecan. Heparinase cocktail is a mixture of heparinases I, 11, and I11. Arrow denotes
protein core of perlecan released after heparinase cocktail and chondroitinase ABC digestion.
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Figure 2. Perlecan from synovial tissues of osteoarthritic patients does not bind FGFb.

Perlecan, isolated from synovial tissues of normal (Sn#2, e) and osteoarthritic (Sn#3, o) patients
was immobilized on a microtiter plate and overlaid with FGFb [10 ng/ml] in the presence of
increasing concentrations of heparin [0.01-1000 ug/ml]. FGFb bound to perlecan was detected
and quantified using an ELISA based approach employing FGFb specific monoclonal antibodies.
Data are presented as a percentage of total bound. Specific binding was determined by
subtracting the background binding of FGFb to the microtiter plate from total bound. FGFb
binding to recombinant domain I of perlecan (PInDI) was employed as a positive control.




Figure 3.
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Figure 3. Perlecan from synovial tissues of osteoarthritic patients poorly binds VEGFs.
Perlecan, isolated from synovial tissues of normal (Sn#2) and osteoarthritic (Sn#3) patients were
immobilized on a microtiter plate and overlaid with either VEGF1¢5 of VEGF1s9 [20 ng/ml].
VEGFs bound to perlecan were detected and quantified using an ELISA based approach
employing VEGF1e5 and VEGF1g9 specific monoclonal antibodies. Data are presented as a
percentage of total bound. Specific binding was determined by subtracting the background
binding of VEGF to the microtiter plate from total bound.
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Figures 4. Primary synoviocytes, from osteoarthritic patients have a higher rate of proliferation,
in vitro. Growth curves for human synoviocytes isolated from patients with normal and
osteoarthritic joints. The data represent the mean fluorescence intensity (MFI) of triplicate
cultures at each time point.

Summary of Research not Completed

We proposed to employ BIAcore 3000 surface plasmon resonance biosensor to identify kinetic
parameters for interactions between immobilized FGF(s) or other heparin binding growth factors
as ligands, and soluble PIn as analytes. These studies could identify differences in Pln’s capacity
to bind growth factors across disease states. The methods for this approach are below.

Surface Plasmon Resonance (SPR) analysis of FGF(s) binding to PIn. FGF(s) will be
immobilized on CM5 sensor chips by amine-coupling (28). Soluble analytes (i.e., PIn +/- HS and
or CS chains) will be injected over the flow cells for 2 min at 10 ml/min, over a range of
concentrations (5-50 ng), to assess binding. Perlecan binding to FGF(s) will be monitored in real
time, and analyzed using BlAevaluation version 4.1 software. Maximum binding will be



recorded for each concentration. The dissociation of PIn from the sensor chip will be analyzed in
the presence of increasing concentrations of heparin. The reverse design, immobilizing PIn and
injection of growth factors as soluble analytes, will not be utilized due to high nonspecific
binding of the basic FGFs to the unmodified chip surface (29). BSA immobilized on chips will
be used to assess non-specific/background binding of PIn. For all kinetic analyses, simultaneous
measurements will be obtained from one flow cell containing the growth factor-coated sensor
chip and a second flow cell containing an underivatized chip. Parallel measurements of specific
and background binding will be obtained.

Results:

This work was initiated; however, due to a mechanical failure with the biosensor that was not
resolved with the available funding, the project was terminated and the Pl subsequently left the
institution.

18. Extent of Clinical Activities Initiated and Completed. Items 18(A) and 18(B) should be
completed for all research projects. If the project was restricted to secondary analysis of
clinical data or data analysis of clinical research, then responses to 18(A) and 18(B) should
be “No.”

18(A) Did you initiate a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X No

18(B) Did you complete a study that involved the testing of treatment, prevention or
diagnostic procedures on human subjects?
Yes
X_No

If “Yes” to either 18(A) or 18(B), items 18(C) — (F) must also be completed. (Do NOT
complete 18(C-F) if 18(A) and 18(B) are both “No.”)

18(C) How many hospital and health care professionals were involved in the research
project?
Number of hospital and health care professionals involved in the research
project
18(D) How many subjects were included in the study compared to targeted goals?

Number of subjects originally targeted to be included in the study
Number of subjects enrolled in the study

Note: Studies that fall dramatically short on recruitment are encouraged to
provide the details of their recruitment efforts in Item 17, Progress in Achieving

10



Research Goals, Objectives and Aims. For example, the number of eligible
subjects approached, the number that refused to participate and the reasons for
refusal. Without this information it is difficult to discern whether eligibility
criteria were too restrictive or the study simply did not appeal to subjects.

18(E) How many subjects were enrolled in the study by gender, ethnicity and race?

Gender:
Males
Females
Unknown

Ethnicity:
Latinos or Hispanics

Not Latinos or Hispanics
Unknown
Race:
American Indian or Alaska Native
Asian
Blacks or African American
Native Hawaiian or Other Pacific Islander
White
Other, specify:
Unknown

18(F) Where was the research study conducted? (List the county where the research
study was conducted. If the treatment, prevention and diagnostic tests were offered in
more than one county, list all of the counties where the research study was
conducted.)

19. Human Embryonic Stem Cell Research. Item 19(A) should be completed for all research
projects. If the research project involved human embryonic stem cells, items 19(B) and
19(C) must also be completed.

19(A) Did this project involve, in any capacity, human embryonic stem cells?
Yes
X_No

19(B) Were these stem cell lines NIH-approved lines that were derived outside of
Pennsylvania?
Yes
___ No

19(C) Please describe how this project involved human embryonic stem cells:

11



20. Articles Submitted to Peer-Reviewed Publications.

20(A) Identify all publications that resulted from the research performed during the funding
period and that have been submitted to peer-reviewed publications. Do not list journal
abstracts or presentations at professional meetings; abstract and meeting presentations should
be listed at the end of item 17. Include only those publications that acknowledge the
Pennsylvania Department of Health as a funding source (as required in the grant
agreement). List the title of the journal article, the authors, the name of the peer-reviewed
publication, the month and year when it was submitted, and the status of publication
(submitted for publication, accepted for publication or published.). Submit an electronic
copy of each publication or paper submitted for publication, listed in the table, in a PDF
version 5.0.5 (or greater) format, 1,200 dpi. Filenames for each publication should include
the number of the research project, the last name of the P, the number of the publication and
an abbreviated research project title. For example, if you submit two publications for Pl
Smith for the “Cognition and MRI in Older Adults” research project (Project 1), and two
publications for PI Zhang for the “Lung Cancer” research project (Project 3), the filenames
should be:

Project 1 — Smith — Publication 1 — Cognition and MRI

Project 1 — Smith — Publication 2 — Cognition and MRI

Project 3 — Zhang — Publication 1 — Lung Cancer

Project 3 — Zhang — Publication 2 — Lung Cancer
If the publication is not available electronically, provide 5 paper copies of the publication.

Note: The grant agreement requires that recipients acknowledge the Pennsylvania
Department of Health funding in all publications. Please ensure that all publications listed
acknowledge the Department of Health funding. If a publication does not acknowledge the
funding from the Commonwealth, do not list the publication.

Title of Journal Authors: Name of Peer- | Month and | Publication
Article: reviewed Year Status (check

Publication: Submitted: | appropriate box
below):

OISubmitted
None CJAccepted
CIPublished

20(B) Based on this project, are you planning to submit articles to peer-reviewed publications
in the future?

Yes No X

If yes, please describe your plans:

21. Changes in Outcome, Impact and Effectiveness Attributable to the Research Project.

Describe the outcome, impact, and effectiveness of the research project by summarizing its

12



22.

23.

impact on the incidence of disease, death from disease, stage of disease at time of diagnosis,
or other relevant measures of outcome, impact or effectiveness of the research project. If
there were no changes, insert “None”; do not use “Not applicable.” Responses must be
single-spaced below, and no smaller than 12-point type. DO NOT DELETE THESE
INSTRUCTIONS. There is no limit to the length of your response.

None

Major Discoveries, New Drugs, and New Approaches for Prevention Diagnosis and
Treatment. Describe major discoveries, new drugs, and new approaches for prevention,
diagnosis and treatment that are attributable to the completed research project. If there were
no major discoveries, drugs or approaches, insert “None”’; do not use “Not applicable.”
Responses must be single-spaced below, and no smaller than 12-point type. DO NOT
DELETE THESE INSTRUCTIONS. There is no limit to the length of your response.
None

Inventions, Patents and Commercial Development Opportunities.

23(A) Were any inventions, which may be patentable or otherwise protectable under Title 35
of the United States Code, conceived or first actually reduced to practice in the performance
of work under this health research grant? Yes No_ X

If “Yes” to 23(A), complete items a — g below for each invention. (Do NOT complete items
a- gif 23(A) is “No.”)

a. Title of Invention:
b. Name of Inventor(s):

c. Technical Description of Invention (describe nature, purpose, operation and physical,
chemical, biological or electrical characteristics of the invention):

d. Was a patent filed for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No

If yes, indicate date patent was filed:

e. Was a patent issued for the invention conceived or first actually reduced to practice in
the performance of work under this health research grant?
Yes No
If yes, indicate number of patent, title and date issued:
Patent number:
Title of patent:
Date issued:

13



24,

f.  Were any licenses granted for the patent obtained as a result of work performed under
this health research grant? Yes No

If yes, how many licenses were granted?

g. Were any commercial development activities taken to develop the invention into a
commercial product or service for manufacture or sale? Yes_ No

If yes, describe the commercial development activities:

23(B) Based on the results of this project, are you planning to file for any licenses or patents,
or undertake any commercial development opportunities in the future?

Yes No X
If yes, please describe your plans:

Key Investigator Qualifications. Briefly describe the education, research interests and
experience and professional commitments of the Principal Investigator and all other key
investigators. In place of narrative you may insert the NIH biosketch form here; however,
please limit each biosketch to 1-2 pages.
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BIOGRAPHICAL SKETCH

NAME:
Ronald R. Gomes, Jr.

ERA Commons User Name
rgomes

POSITION TITLE:

Assistant Professor

EDUCATION/TRAINING

INSTITUTION AND LOCATION DEGREE YEAR FIELD OF STUDY

University of California San Diego, La Jolla, CA B.A. June, 1989 Psychology
. . . . Human
University of California Berkeley, Berkeley, CA M.A. June, 1995 Biodynamics
University of Texas Graduate School of Integrative
Biomedical Sciences at Houston, Houston, TX Ph.D. Dec.,1998 Biology/Physiology
Bone & Cartilage

University of Delaware, Newark, DE Post-doc. Feb., 1999-2004 | Developmental

A. Personal Statement.

Biology

The goal of the proposed research is to identify how osteoblastic prostate cancer colonizes
bone, from the circulation, and the contribution of parathyroid hormone in this process. To
accomplish this task we will employ, over the next five years, an approach established in my
laboratory, to identify mechanisms supporting parathyroid hormone-induced colonization and
establishment of human osteosclerotic/osteoblastic prostate cancer in murine bone. Ground
work for this project was initiated toward the end of my successful, individual NRSA supported
postdoctoral fellowship when my present collaborator, Dr. Sikes and | began discussing
approaches aimed at addressing his need for novel model systems that would allow him to
identify and investigate mechanisms of prostate cancer bone colonization. Our efforts, despite
the absence of significant funding, gathered momentum as | moved into a faculty position at
Penn State’s College of Medicine, and have thus far generated two related manuscripts and a
book chapter. My broad background in psychology, physiology, molecular and cellular biology,
and postdoctoral training in cartilage and bone biology, will suit me well in accomplishing the
specific tasks detailed in the attached application. The present application, builds logically on
my background, previous work, and will employ an established, productive collaboration that will
be further enhanced by consultation with established investigators (Drs. Cullen, Donahue,
Grubbs and Niyibizi), who provide additional expertise in statistics, bone biology, and cell
biology, respectively. In summary, this biosketch demonstrates | am a highly motivated young
investigator with an established record of project creativity, success, peer support, and that |
possess the qualifications to take on and successfully accomplish the proposed project.

B. Positions and Honors.

Research and Professional Experience

1989-1991 Research Assistant I; Dept. of Kinesiology University of California, Los
Angeles

1992 Analytical Chemist |, Syntex, Inc.; Palo Alto, California

1992-1995 Graduate Student Instructor, University of California, Berkeley

1999-present Peer Reviewer; Journal of Applied Physiology

1999-2004 Postdoctoral Fellow, University of Delaware

2001-2004 NIH-Individual National Research Service Award Fellow

2004-present Peer Reviewer; Journal of Cell Science
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2005-
2006-
2006-

2006-
2007-

2007-
2008-
2009-
2009-
2009-
2009-

Awards:
1987-1989

1993
1993
1994
1994-1998
1995
1995-1997
1996
1999
1999-2002
2001
2001-2004
2004
2005
2006

2006

Assistant Professor, Department of Orthopaedics and Rehabilitation,
Division of Musculoskeletal Sciences, Penn State College of Medicine
Director, Harrisburg High School Summer Research Fellowship
Program

Member of the faculty of the Graduate School, Penn State College of
Medicine

Faculty member, graduate program in Molecular and Cellular Biology
Appointment by the Dean to the Advisory Committee for Non-
Matriculated Ed.

Faculty member, graduate program in Anatomy

Member, Penn State Cancer Institute

Appointment by the Dean to Council on Diversity, Penn State College of
Medicine

Peer Reviewer; Acta Biomaterialia

Peer Reviewer; Clinical and Experimental Medicine
Peer Reviewer; DoD Orthopaedic Research Program

Minority Biomedical Research Support Award, University of California
San Diego

Louise Patterson Award for Academic Excellence, University of
California, Berkeley

Travel Award, American Physiological Society/NIDDK, University of
Texas, Houston

Louise Patterson Award for Academic Excellence, University of
California, Berkeley

American College of Sports Medicine, Graduate Scholarship for
Minorities & Women

Louise Patterson Award for Academic Excellence, University of
California, Berkeley

NIH Grant #AR41995-02S1: IGF system, eccentric exercise, muscle
atrophy and age

Graduate Student Poster Award, The Integrative Biology of Exercise
Poster Award, American Society for Bone and Mineral Research
University of Delaware Biotechnology Institute Postdoctoral Fellowship
New Investigator Award: The Chemistry and Biology of Mineralized
Tissues

NIH Individual National Research Service Award (F32 AG20078)
NIH-P20-PR16458

Special Capital Research Equipment Award: A MicroCT System for
Longitudinal Research Involving Small Animals

Junior Faculty Development Program, the Penn State College of
Medicine

Special Capital Research Equipment Award: Room renovation
support for MicroCT
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