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President’s Message

I want to thank everyone for the privilege of serving as
president of the American College of Rheumatology Research
and Education Foundation this past year. [ am delighted with
our successes and excited about our prospects for the future.
As more members and donors become acquainted with the REF
and its core mission, we have experienced tremendous growth
and the REF is now the second largest funder of rheumatology
research and training programs in the U.S.

The generosity of REF donors continues to fuel unprecedented
growth and achievement across the Foundation. This past year,
hundreds of committed donors made it possible for the Foundation
to award almost $11 million to almost 150 recipients in fiscal year
2008—3$5 million of which went to the core awards programs.
Each year the REF raises its sights for member-supported fundrais-
ing, or annual giving, in order to reach our courageous goal of

$1 million from non-industry sources by 2010 and 'm delighted
to report that the REF raised $612,651, exceeding our fiscal

year 2008 goal. This is the largest amount raised from individual
donors in the REF’s history. I want to encourage all our donors to
help us meet our goals in the upcoming year.

The REF has also grown its general endowment to more than $14
million as of June 30, 2008. The REF would like to thank all the
donors who helped the Foundation achieve this goal. This keeps
the Foundation on track to achieve our goal of $25 million by
2010. The endowment will, of course, need to continue to grow
so that we will ultimately be capable of funding our core awards
in perpetuity, no matter the financial environment we face. A very
exciting new initiative created in 2008 is our new Planned Giving
Campaign which will allow the REF to build the endowment and
provide a mechanism by which the REF can ensure the future of
our profession into perpetuity.

We are very grateful for the support of the ten Industry Roundtable
members who continue to strengthen the national rheumatology
training environment through their ongoing support of the REF
core awards and grants program. The IRT allows the REF to
continue our support of core programs even in difficult financial
times. This stable source of funding for our core programs has
allowed us to grow the portfolio and build the endowment. We
would not be where we are today without the IR-T—a wonderful

example of how partnerships with industry can work to the
betterment of training.

Just recently Within Our Reach: Finding a Cure for Rheumatoid
Arthritis, our campaign to raise $30 million for RA research,
made headlines when we released for the first time information
about the projects we are funding. Gary S. Firestein, MD, Antony
Rosen, MD and Edward Yelin, MD, among other grant recipients
are in local and national news because of their novel research
projects to investigate critical issues including early detection

of RA, novel treatment pathways as well as improved patient-
provider interaction and patient care.

We have now funded two cycles of Within Our Reach grants and
have received a record number of applications for our third cycle of
awards. These awards fund the most innovative science to study the
prevention and cure of RA, and they are leading to scientific publica-
tions and increased applications to the National Institutes of Health
focused on RA. I encourage you to visit the Within Our Reach Web
site at www. WithinOurReach.info to learn more about all of the
exciting research the REF is funding through this campaign.

The REF continues to create new initiatives to keep the Foundation,
and its mission, moving forward. In 2008, we created the new
Rheumatology Investigator Award to provide support to our young
physician-scientists as they complete post-doctoral fellowship training
and establish themselves as independent investigators. Funding for
this new award will begin fiscal year 2010. We also worked with the
Arthritis Foundation and the NIH to create a bridge award for young
investigators close to receiving NIH career development awards. We
have completed a review of the entire REF portfolio of awards for
recruitment, training, and career development and look forward to
presenting a plan to the board of directors in the upcoming year.

As I look forward to the next year of my presidency, I am
excited at the opportunities and challenges the REF will face.
In collaboration with the ACR and ARHP, we will be going
through strategic planning that will allow us to continue to stay
focused on our goals. Because of our exceptionally talented
board of directors and the support of our friends, I am confi-
dent that we will continue to grow and provide the programs
necessary to ensure the future of rheumatology.

Sincerely,

g

Leslie J. Crofford, MD, President
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Ensuring the Future of Rheumatology

Through an extensive peer-reviewed training and research grants program, the REF

covers the entire spectrum of the rheumatology career, advancing the treatment and

cure of rheumatic diseases. Through strategic planning initiatives, the REF is dedicated

to effectively addressing the impending shortage of rheumatologists, and advancing

major rheumatologic research to sustain the rheumatology field.

The 2006 - 2010 REF strategic plan centers around three key priorities:

Fostering and providing financial = Actively supporting rheumatic
support for career development disease research

» Since the establishment of the » The Within Our Reach: Finding
REF general endowment, the a Cure for Rheumatoid Arthritis
endowment has grown to $14 campaign has raised a total
million as of June 30, 2008. of more than $23 million and

has awarded $6 million in
research grants in 2008.

Increasing the amount of money
raised from non-industry sources

» In fiscal year 2008, the REF
raised $612,651—103% of goal
from the community-at-large.

The mission of the ACR Research and Education Foundation is
to improve patients’ lives through the support of research and
training that advances the prevention, treatment and cure of
rheumatic diseases.
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) Core Award and Grant Recipients

More than 120 clinicians, researchers, health care professionals, students and
institutions received nearly $4 million in funding from the REF — dollars that will
translate into better care for the one in three American adults who suffer from

rheumatic disease. Funding for these recipients began on July 1, 2007.

ACR REF/ABBOTT ENDOWMENT FOR RHEUMATOLOGY DEVELOPMENT AWARDS

The ACR REF/Abbott Endowment for Rheumatology Development is a collaboration designed to ensure continued recruitment
of new rheumatologists and rheumatology health professionals for years to come. This endowment focuses on attracting
medical students, residents and health professionals to careers in rheumatology. The following awards are supported by
Abbott’s visionary investment in the future of rheumatology.

ACR REF/Abbott Medical/Graduate Student Achievement Award

Recognizes medical and graduate students for significant work in the field of rheumatology by providing an opportunity for
students to attend the ACR/ARHP Annual Scientific Meeting. Recipients will receive an award of $750 and reimbursement
of up to $1,500 to cover travel expenses to the annual meeting. Funding for this award is made possible through the Abbott
Endowment for Rheumatology Development.

Sarah E. Dubner
University of Pennsylvania School

Jason M. Low, MS Puneet Tung
St. Louis University School University of Pennsylvania School

of Medicine of Medicine of Medicine
Jack Hutcheson Ann B. Nguyen Cindy Zer
St. Louis University University of Oklahoma Health The University of California —

Sciences Center Los Angeles
Kindra M. Kelly-Scumpia
University of Florida John C. Scatizzi
St. Louis University
Pui Y. Lee
University of Florida Adam C. Schmucker

Dartmouth College

2% Core Award and Grant Recipients

ACR REF/Abbott Medical Student Clinical Preceptorship

Introduces students to the specialty of rheumatology by supporting a full-time mentored clinical opportunity. Students receive
a stipend as well as up to $1,500 in reimbursable travel funds to attend the annual meeting. Funding for this award is made
possible through the Abbott Endowment for Rheumatology Development.

Brian H. Horner Elizabeth G. Riccardi
Preceptor: David H. Collier, MD Preceptor: Hom Neupane, MD
University of Colorado School of Medicine Upstate Medical Center

David R. Carrier
Preceptor: David George, MD
Reading Hospital & Medical Center

Erin E. Meschter Megan L. Shparago
Preceptor: Thomas M. Harrington, MD Preceptor: R. Deaver Collins, Jr., MD
Geisinger Medical Center Arthritis Associates of Mississippi

Jennifer C. Cooper, PharmD
Preceptor: Robert V. Janson, MD
Denver VA Medical Center

Marisa C. Mizus An T. Tran
Preceptor: Joan M. Bathon, MD Preceptor: Daniel George Arkfeld, MD
John Hopkins University University of Southern California

Brandi D. Eastman
Preceptor: Marcy Bolster, MD
Medical University of South Carolina

ACR REF/Abbott Medical Student Research Preceptorship

Introduces students to the specialty of rheumatology by supporting a full-time mentored research experience. Students receive
a stipend and up to $1,500 in reimbursable travel funds to attend the annual meeting. Funding for this award is made possible
through the Abbott Endowment for Rheumatology Development.

Aimee K. Angle-Zahn
Preceptor: Jane E. Salmon, MD
Hospital for Special Surgery

Sophie L. Woolston
Preceptor: David Sherry, MD
Children’s Hospital of Philadelphia

Thomas M. Penoyar

Preceptor: Peter A. Simkin, MD
University of Washington School
of Medicine

Daniel C. Windels

Preceptor: Susan A. Boackle, MD
University of Colorado Health
Services Center

Christopher P. Deibert
Preceptor: Joseph M. Ahearn, MD
University of Pittsburgh

Balvinder Rehal

Preceptor: Nancy E. Lane, MD
University of California, Davis
James M. Kelley

Preceptor: Robert P. Kimberly, MD
University of Alabama at Birmingham

Jeremy J. Zimmermann
Preceptor: Calvin B. Williams, MD
Midwestern University

Robert Lee Salazar

Preceptor: Barry L. Myones, MD

College of Medicine - Baylor

Robert W. Koschik II

Preceptor: Thomas A. Medsger, Jr., MD Xueyuan Shelly Wang

University of Pittsburgh Preceptor: Joan M. Von Feldt, MD
University of Pennsylvania

Eleni Nackos

Preceptor: Joan M. Von Feldt, MD

University of Pennsylvania

Daniel M. Wells
Preceptor: Leonard L. Dragone, MD, PhD
National Jewish Medical & Research Center

ACR REF/Abbott Health Professional Graduate Student Research Preceptorship

Introduces students to rheumatology-related health care by supporting a graduate student’s full-time research in the broad area of
rheumatic disease. Students receive a stipend, as well as up to $1,500 in reimbursable travel funds to attend the ACR/ARHP Annual
Scientific Meeting. Funding for this award is made possible through the Abbott Endowment for Rheumatology Development.

Steffany Haaz, MFA
Preceptor: Susan J. Bartlett, PhD
Johns Hopkins University

Deepak Kumar, PT Haoyang Zhuang
Preceptor: Katherine T. Rudolph, PhD Preceptor: Westley H. Reeves, MD
University of Delaware University of Florida

Cynthia W. Karlson Mei Yang, MA
Preceptor: Michael Rapoff, PhD Preceptor: Yuqing Zhang, DSc, MPH
University of Kansas Boston University School of Medicine
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The goal of this proposal is to investigate DNA-containing ICs in SSc and the activity of these ICs and
associated a-satellite DNA on TLR9 in plasmacytoid dendritic cells and PBMCs. We will design ODN
consisting of CENP-B box sequences and measure production of IFN by PBMCs and PDCs. In addition,
we will determine whether related a-satellite DNA is stimulatory by performing the same experiments
with PCR products consisting of CENP-B box regions and neighboring human a-satellite DNA. We will
also investigate whether these DNA regions can activate mouse AM14 B cells in a well-established model
designed by my co-mentor Ann Marshak-Rothstein and colleagues. In Specific Aim 2 we will investigate
whether the IC consisting of anti-centromere antibody, CENP-B protein and CENP-B box DNA can
stimulate IFN production. The proposed work will investigate whether the autoantibodies present in a
subset of SSc is directly pathogenic and elucidate a mechanism of propagation of autoimmunity in SSc.

ACR REF Resident Research Preceptorship

Introduces residents to the specialty of rheumatology by supporting a full-time mentored research experience. This award is
funded for one year at $15,000.

Korey L. Ullrich, MD
Preceptor: John D. Reveille, MD
University of Texas Health Services Center, Houston

Shannon M. Rylee, MD
Preceptor: Ram Raj Singh, MD
University of California, Los Angeles

ACR REF/Amgen/Wyeth Rheumatology Fellowship Training Award

Helps to ensure that a highly trained workforce is available to provide competent clinical care to those affected by rheumatic
disease. The award is funded for one year at $25,000 to support the salary of one trainee during their clinical year of training.
Funding for 20 out of 24 recipients of this award is made possible through the financial support of Amgen Inc. and Wyeth.

¥ Core Award and Grant Recipients

ACR REF New Initiatives in Rheumatology Award

This award supports the initial development of a larger multidisciplinary initiative whose overall goal is to fundamentally
improve clinical care, research and education in rheumatology. Recipient organizations receive one year of funding at

$50,000.

2> PROJECT: Pediatric Rheumatology Research Annual Scientific Meeting, Spring 2008

One of the major strategies used by CARRA to facilitate development and successful performance of research projects in
pediatric rheumatic disease is to hold a yearly scientific meeting designed to update and refine the scientific agenda and
provide a collaborative environment for developing proposals based on the scientific agenda to be put forward for funding.
This meeting also provides the important service of educating junior investigators, trainees, and inexperienced investigators
who may be mid-career but have not had the opportunity to participate in clinical research and clinical trials.

The long-term objective of “The Pediatric Rheumatology Research Annual Scientific Meeting” is to bring the pediatric
rheumatology community together with experts in clinical research, epidemiology, clinical trials and translational research
in pediatric rheumatology as well as other fields in order to further research in pediatric rheumatic diseases.

Walter G. Barr, MD
Northwestern University

Ernest Brahn, MD
University of California,
Los Angeles School

of Medicine

Suzanne L. Bowyer, MD
Indiana University

Richard Brasington, MD
Washington University School
of Medicine

Doyt L. Conn, MD
Emory University School of Medicine

Mary E. Cronin, MD
Medical College of Wisconsin

Helen M. Emery, MD
Children’s Hospital and Regional
Medical Center

Allan C. Gelber, MD
Johns Hopkins University School

of Medicine
Samina Q. Hayat, MD
Louisiana State University

Lisa Imundo, MD
Columbia University

Beth L. Jonas, MD
University of North Carolina,
Chapel Hill

Insoo Kang, MD
Yale University School of Medicine

David R. Karp, MD, PhD
University of Texas Southwestern
Medical Center

Carlos J. Lozada, MD
University of Miami Miller
School of Medicine

W. Neal Roberts, Jr., MD
Virginia Commonwealth University

Christy I. Sandborg, MD
Stanford Medical Center

Laura Schanberg, MD
Duke University Medical Center

Nora G. Singer, MD
University Hospitals of Cleveland

Eric S. Sobel, MD, PhD
University of Florida

Virginia D. Steen, MD
Georgetown University

Robert Terkeltaub, MD
University of California, San Diego

Arthur Weinstein, MD
Washington Hospital Center

Sterling G. West, MD
University of Colorado at Denver
and Health Sciences Center

The specific objectives of this scientific meeting are:

1. To update the progress in understanding the pathogenesis—immune, genetic, and inflammatory—epidemiology,
and current and innovative therapeutic approaches in pediatric rheumatic diseases.

2. To provide training and education in major areas relevant to pediatric rheumatology research

3. To provide a forum for development of collaborations and mentoring for the pediatric rheumatology

research community

|
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Ongoing Support

ACR REF Arthritis
Investigator Award

Karen H. Costenbader, MD, MPH
Brigham and Women’s Hospital

Grace Lo, MD
Tufts New England Medical Center

Mehrdad Matloubrian, MD, PhD
University of California, San Francisco

ACR REF/Association of Subspecialty
Professors Junior Career Development

in Geriatric Medicine Award

William H. Robinson, MD, PhD
Stanford Univeristy

ACR REF Clinical Investigator
Fellowship Award

Christina Charles-Schoeman, MD
University of California, Los Angeles

Duane W. Pearson, MD
University of Colorado at Denver
and Health Sciences Center

Shervin Assassi, MD
University of Texas Health Science
Center at Houston

ACR REF Clinician
Scholar Educator Award

Seth M. Berney, MD
Louisiana State University Health
Sciences Center

W. Winn Chatham, MD
University of Alabama at Birmingham

Helen M. Emery, MD
Children’s Hospital and Regional
Medical Center

Paulette C. Hahn, MD
University of Florida

Jamal A. Mikdashi, MD, MPH
University of Maryland School of
Medicine

W. Neal Roberts, Jr., MD
Virginia Commonwealth University

Carol M. Ziminski
Johns Hopkins University

ACR REF Health Professional
Investigator Award

Susan L. Murphy, ScD, OTR
University of Michigan

ACR REF Health Professional
New Investigator Award

Robert R. Edwards, PhD
Johns Hopkins University

Shelley Kasle, PhD
The University of Arizona

Jun W. Wang, MD, PhD
Tufts New England Medical Center

ACR REF/Lupus Research Institute
Lupus Investigator Fellowship Award

Ingrid B. Avalos, MD
Beth Israel Deaconess Medical Center

ACR REF Physician Scientist
Development Award

Stacy P. Ardoin, MD
Duke University Medical Center

Peter J. Kim, MD
Brigham & Womens Hospital

Jonathan Samuels, MD
New York University
Hospital for Joint Diseases

N. Krishna Chaganti, MD
Hospital for Special Surgery

Mehrnaz Hojjati, MD
University of Minnesota

Fotios Koumpouras, MD
University of Pittsburgh

Nancy D. Kim, MD
Massachusetts General Hospital

Patricia Irigoyen, MD
Montefiore Medical Center

Diane L. Kamen, MD
Medical University of South Carolina

Jason Song, MD
Stanford University

Jinoos Yazdany, MD, MPH
University of California, San Francisco

Within Our Reach

Within Our Reach

»» Grant Recipients

In 2006, the American College of Rheumatology Research and Education Foundation launched Within Our Reach: Finding
A Cure for Rheumatoid Arthritis—an unprecedented $30 million national campaign to fund cutting-edge research with a
goal of finding a cure for RA. This effort includes a new peer-reviewed research program comparable to the National
Institutes of Health major grant funding.

Through this campaign, the REF is committed to funding the advancement of innovative RA research that is not being done
elsewhere, which will impact medical breakthroughs in RA and other rheumatic diseases.

Funding for these recipients began July 1, 2007.

Innovative Basic Research

Paul Anderson, MD, PhD
K. Frank Austen Professor of Medicine
Brigham and Women’s Hospital

Post-transcriptional Regulation of TNF alpha Production

The overall goal of the proposed research is to determine how post-transcriptional regulatory mechanisms
{e.g., general and RNA-induced silencing complex-mediated mRNA decay and translational silencing)
conspire to prevent the pathological overexpression of tumor necrosis factor alpha in activated mac-
rophages. We have learned that an adenine and uridine-rich element located in the three prime untrans-
lated region of TNF transcripts is essential for this process. ARE-binding proteins that regulate mRNA
stability and translation play a critical role in turning off the production of TNE, thereby preventing
immune mediated inflammatory diseases such as rheumatoid arthritis and Crohn’s disease. Surprisingly
little is known about how ARE-binding proteins regulate TNF production in primary macrophages,
the major source of pathogenic TNFE Very recently, post-transcriptional regulatory mechanisms have
been found to occur at cytoplasmic foci known as processing bodies. We have identified P-bodies in the
cytoplasm of both resting and LPS-activated primary murine macrophages.

We will determine how ARE-binding proteins, microRNA-associated RISCs, and P-bodies interact

to regulate the production of TNF in macrophages. We will determine: i) the role of P-bodies in the
regulation of TNF production in activated macrophages, ii) the role of RISC in the regulation of TNF
production in activated macrophages and iii) whether ARE- and RISC-mediated regulatory programs
interact to determine the expression of TNF mRNA and protein in activated macrophages. These aims
will be accomplished by determining the effects of ARE-binding proteins, components of the RISC, and
components of the P-body on the stability and translation of TNF mRNA.

Robert H. Carter, MD

Professor of Medicine and Microbiology

Director, Division of Clinical Immunology & Rheumatology
University of Alabama at Birmingham

Autoantigen-specific B cells in Rheumatoid Arthritis

B Lymphocytes contribute to disease manifestations in Rheumatoid Arthritis, as is evident in the clinical
improvement after B cell depletion. However, our understanding of B cell autoimmunity in RA is limited.
We know that autoimmune B cells break tolerance in RA and that the pattern of autoreactivity is relatively
specific. To make progress in understanding the loss of tolerance in B cells in RA, we need to develop tools
that will enable tracking of autoreactive B cells, particularly those that are specific to the disease.

Anti-citrullinated protein antibodies (ACPA) are specific to RA and are increased in those with more
severe disease. ACPA can be detected with citrullinated peptides. We will use tetramers of citrullinated
peptides to identify and analyze B cells that express ACPA in membrane form in order to understand
how disease-specific autoreactive B cells are produced RA. In Aim 1, we will determine the sensitivity
of this approach using mouse models and cloned human B cells. In Aim 2, we will analyze B cells that
produce ACPA in RA and compare those to B cells in healthy controls to understand how tolerance
mechanisms fail in RA. In Aim 3 we will sequence and express ACPA cloned from RA patients in order
to characterize the production and autoreactivity of ACPA.

2008 ANNUAL REPORT



S | 2008 ANNUAL REPORT

+

Within Our Reach

| 1 ' o o
MILMEUUESENY ) Grant Recipients

The results of this project will enable us to understand what goes wrong in RA, such that B cells are
produced that make antibodies that react with our own tissues. Understanding how these B cells are
formed and how they escape the mechanisms that normally prevent the production of autoreactive
antibodies will direct efforts to block their production more directly and effectively. More generally,
understanding disease-specific B cell autoreactivity in RA will contribute an important piece to the puzzle
of understanding the basic mechanisms of this common and debilitating disease.

Gary S. Firestein, MD

Professor of Medicine

Chief, Division of Rheumatology, Allergy and Immunology
Director, UCSD Clinical Investigation Institute

University of California, San Diego School of Medicine

Neural Regulation of Synovial Inflammation

Understanding mechanisms of disease has played a crucial role in the development of novel therapeutic targets in
rheumatoid arthritis. Despite significant advances, treatment of RA remains a significant unmet medical need. This
is especially true for new orally bioavailable agents that can regulate synovial inflammation and joint destruction.
We propose to test a novel hypothesis that implicates the neural regulation of inflammation as a way to treat RA.

Our recent studies suggest that p38 MAP kinase in the central nervous system plays a key role in this process
because spinal p38 blockade decreases paw swelling and joint destruction in rat adjuvant arthritis. While the
signaling pathways in the spinal cord are now better understood, the route by which information leaves the
CNS and suppresses synovial inflammation is completely unknown. We now hypothesize that the vagus nerve
is a key efferent pathway linking the spinal p38 to synovial inflammation and that activation of synovial alpha7
nicotinic acetylcholine (ACh) receptors constitutes a critical final linkage. This model is supported by recent
studies demonstrating that vagal activity and ACh can potentially regulate TNF production. Based on these
studies, we generated preliminary data indicating that spinal p38 blockade in rats significantly increases vagal
activity. Additional preliminary data show that the key ACh receptor subunit implicated in TNF regulation,
alpha?7, is expressed by synoviocytes and is abundant in the synovial intimal lining.

To test this hypothesis, we will study how peripheral inflammation and spinal p38 regulate vagus nerve activity in
normal and arthritic rats, determine if vagal outflow is the mechanism by which spinal p38 blockade suppresses
arthritis, determine if selective ACh receptor agonists decrease joint inflammation, and determine the function of
ACh receptors in RA synoviocytes. If this hypothesis is correct, then a new class of agents that modulates vagal
function or activates the ACh receptor could be developed to treat patients with rheumatoid arthritis.

Richard A. Flavell, PhD, FRS

Sterling Professor and Chairman

Investigator, Howard Hughes Medical Institute
Yale University School of Medicine

Regulation of T cell Function in Collagen-induced Arthritis by IL-10

Rheumatoid arthritis is a common autoimmune disease that affects 1% of the population (about 2 million
Americans). Like many other autoimmune diseases, a new subset of [L-17-producing CD4+ T cells, also called
Th17, has been implicated in the pathogenesis of inflammatory arthritis. It has been established that naive CD4+

T cells can be differentiated into Th17 cells in the presence of TGF-B and IL-6 in vitro, and IL-23 is required for
survival, expansion and function of these T cells. However, the precise controlling mechanisms for Th17 differentia-
tion, especially the role of signaling cascades in T cells, in inflammatory arthritis, are largely unknown.

Collagen-induced arthritis is the most commonly used animal model to study the pathogenesis of RA and to
evaluate novel therapeutic reagents. Studies using IL-23-deficient mice have established an essential role of IL-23
in Th17 development and define the inflammatory response in several animal models of autoimmune diseases,
including EAE, CIA and colitis. More recently, it has been reported that IL-23 is also essential for the development
of spontaneous enterocolitis in IL-10 deficient mice through Th17 CD4+ T cell activation, suggesting a potential
suppressing role for IL-10 in the Th17-mediated inflammatory response. Given the fact that IL-10 is a suppressive
cytokine and it has been well established to play a critical role in suppression of autoimmune diseases, including
inflammatory arthritis, we will explore how IL-10 signaling in the T cell compartment would affect the Th17
development both in vitro and in vivo, as well as its role in the pathogenesis of inflammatory arthritis. Moreover,

Within Our Reach

% Grant Recipients

we would like to determine which cellular source of IL-10, be it effector (Teff) or regulatory T cells (Treg), or the
non-T cell compartment, is essential for this suppression.

Our lab has long been interested in T cell activation and differentiation. During the past several years, we have
created several unique transgenic mice, including IL-10 receptor dominant-negative transgenic mice (CD4dnIL-
10R), IL-10 reporter-GFP knockin mice (tiger mice), as well as Foxp3 reporter mice (FIR mice). We will address
the specific questions: is IL-10 signaling in T cells required to suppress Th17 development and the inflammatory
response? If so, which cellular source of IL-10 is critical for this process?

Gary Gilkeson, MD
Professor of Medicine and Vice Chair for Research
Medical University of South Carolina

Role of Sphingosine Kinase I in Inflammatory Arthritis

Sphingolipids are increasingly being implicated in a variety of biologic processes including inflam-
mation. Sphingosine-1-phosphate (S1P) is generated by breakdown of the sphingolipid ceramide to
sphingosine, followed by phosphorylation by sphingosine kinases (SK1/2). SK1 is upregulated in the
synovium in rheumatoid arthritis and S1P impacts/enhances activation of synovial B lymphoblasts,
synovial macrophages and synovial fibroblasts. Recently, S1P was demonstrated to be a key down-
stream mediator of the proinflammatory effects of TNF-a , a known key mediator of rheumatoid
arthritis. Our hypothesis is that sphingosine kinase 1 derived sphingosine 1 phosphate is a key
component of the inflammatory reaction in the rheumatoid joint and that targeting this pathway is a
potential novel therapeutic approach in the treatment of rheumatoid arthritis. In testing this hypothesis,
we propose the following specific aims:

»  Aim 1: Determine in vitro the pro-inflammatory effects of sphingosine 1 kinase derived sphingosine
1 phosphate on the response of murine macrophages to TNF-a. and endogenous TLR 2/4 ligands.

»  Aim 2: Determine in vivo SK1 expression in the huTNF-a transgenic model of RA and the impact
of the genetic lack of SK1 on the huTNF-a transgenic murine model of inflammatory arthritis.

»  Aim 3: Define the dynamics of SK1 upregulation and S1P production in human PBMCs from RA and
normals following TLR2/4 and TNF-a. stimulation and further characterize the expression of SK1 in the
rheumatoid synovium and the sphingolipid content of RA serum and synovial fluid compared to controls.

»  Assess the efficacy of novel small molecule inhibitors of SK1 on TLR2/4/TNF-a. induced inflamma-
tory responses and in the TNF-a transgenic model of RA.

We propose an escalating cycle of inflammation in the rheumatoid joint initiated by extrinsic/intrinsic
TLR2/4 agonists that leads to upregulation of SK1 in macrophages and synoviocytes and the release of
TNF-a. TNF-a then synergistically with the TLR2/4 agonists further upregulates SK1 with resultant
release of S1P, upregulation of COX2 and release of PGE2 and other inflammatory mediators. We
further hypothesize that this cycle of inflammation is dysregulated in RA allowing for the ongoing
chronic inflammation that characterizes rheumatoid arthritis. The small molecule inhibitors of SK1

are orally bioavailable at pharmacologic concentrations and thus could rapidly be translated into the
clinic. This research program if targeting SK1 is a new therapeutic target for treating RA either as an
anti-inflammatory or as a disease modulator.

Joseph Holoshitz, MD
Associate Professor of Internal Medicine
University of Michigan - Ann Arbor

Functional Characterization of the Rheumatoid Arthritis Shared Epitope Binding Receptor

Rheumatoid arthritis is strongly associated with HLA-DRBI1 alleles encoding a five-amino acid sequence motif
in positions 70-74 of the HLA-DR chain, called the “shared epitope.” The mechanistic basis of this associa-
tion is presently unknown. We have recently found that the SE functions as an allele-specific signal transducing
ligand that activates a pro-oxidative, nitric oxide-mediated pathway in opposite cells. The cell surface receptor
that binds the SE and transduces its signaling has been identified. Using domain-specific deletion mutants and
site-directed mutagenesis, followed by cell-free binding assays with point-mutated recombinant proteins, a
tentative SE binding site was localized to two adjacent amino acid residues on the CSR.
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In this project, we will examine the functional consequences of SE-CSR interaction. Specifically:

1. To gain better insights into the functional consequences of the interaction, we will investigate the
involvement of co-receptors, which have been previously shown to affect the functional consequences
of CSR-mediated signaling triggered by other ligands.

2. The involvement of the CSR in the pathogenesis of inflammatory arthritis will be examined using an
in vivo gene silencing approach in collagen-induced arthritis in mice.

3. The functional role of the SE binding site on the CSR will be studied in living cells by transfecting CSR-
deficient cells with cDNAs encoding point-mutated CSRs. The efficiency of SE-triggered signaling in these
transfectants will provide information about the involvement of the binding site in SE signaling.

Collectively, these studies offer an examination of a highly novel paradigm in the pathogenesis of RA. The SE is a sig-
nificant genetic marker for susceptibility, severity and penetrance in RA, which strongly suggests that it plays a direct

role in the pathogenesis of the disease. Since the newly discovered SE-CSR interaction is highly sequence-specific, the

results of this study could lay the foundations to identification of specific targets for therapeutic intervention.

Elizabeth D. Mellins, MD

Associate Professor
Stanford University School of Medicine

MHC Association in Rheumatoid Arthritis: A Novel Hypothesis

Susceptibility to and severity of many autoimmune diseases, including arthritis, are known to be closely linked
with particular class I MHC alleles, but the mechanism of these associations remains unknown. We have found
that class II alleles that form unusually low-stability complexes with class II-associated invariant chain peptides
{CLIP) are disproportionately represented among alleles that confer susceptibility to autoimmunity. Our recent
work indicates that variations in class I/CLIP affinity affect the stability, longevity, and abundance of class II
molecules in model antigen presenting cells and can modulate antigen presentation. Mechanisms by which varia-
tions in class II/CLIP affinity could influence susceptibility to autoimmunity include alterations in central selection
events or peripheral tolerance or activation events, all of which are controlled by antigen presentation.

We propose to study whether varying class I/CLIP affinity can influence autoimmune disease pathogenesis

in a whole animal. We will: 1) establish 2 short-term mouse models in which the affinity of CLIP for class II
has been modulated, using two arthritis-prone haplotypes, 2) measure the effects of class II/CLIP affinity on
class 1I stability, longevity, and abundance in primary APC types from these mice, including in the context of
inflammatory stimuli and 3) determine whether modulation of class II/CLIP affinity modulates arthritis and key
immunologic features in the model. If expression of high affinity CLIP in hematopoietic cells attenuates disease,
it may provide new therapeutic options for individuals at risk for arthritis.

John D. Mountz, MD, PhD
Professor, Department of Medicine
University of Alabama at Birmingham

Novel IL-17 Induced Germinal Center Formation and Arthritis-inducing Autoantibodies

Our characterization of the novel BXD2 mouse model of erosive arthritis has provided evidence that autoantibod-
ies play a major role in the development of RA. Sera from BXD2 mice can transfer arthritis, and screening of
hybridomas produced from the spleen has led to identification of several that produce pathogenic monoclonal
autoantibodies that can induce an erosive arthritis in normal mice. A unique feature of the BXD2 mouse model

is the high numbers of spontaneously activated TH17 CD4+ T cells which promote formation of spontaneous
germinal centers. Notably, the formation of spontaneous GCs also is observed in human RA. Our preliminary
data suggest that IL-17 acts to upregulate specific regulators of G-protein signaling RGS13 and RGS16 resulting in
reduced chemotaxis response of CD4 T cells and B cells to CXCL12. This reduced response to chemokines could
extend retention of B cells within the GCs and promote the production of pathogenic autoantibodies.

We propose to address two central questions: can IL-17 promote the development of spontaneous GCs that
produce arthrogenic autoantibodies and does IL-17 regulate chemotaxis of GC B and T cells by upregulation of
Rgs genes? In Aim 1, we will determine the role of IL-17 in regulation of GC formation in BXD2 mice through
manipulation of the levels of IL-17 using adenovirus gene delivery and through the utilization of BXD2 X
IL-17R+/- mice. The organization of the GCs and expression of key molecules by the constituent cells will be
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characterized extensively by confocal microscopy and FACS analysis and the expression of Rgs RNA, and GC
chemokines will be analyzed by laser-capture microdissection of CD4+ T cells and B cells. The ability of IL-17
to regulate chemotaxis will be determined in vitro using a Boyden chamber, and in vivo by analyzing homing
of GFP-positive B cells in BXD2 mice in which the levels of IL-17 or the IL-17R have been modulated. In Aim
2, the regulation of the expression of Rgs by IL-17 and the association with modulation of chemokine signaling
will be examined. To demonstrate that RGS signaling is important for formation of GCs, B cells from Rgs

-/- mice will be transferred into BXD2 mice that have been manipulated to express different levels of IL-17.

The present proposal will provide insights in an understudied area of RA pathology that should pin-
point new molecular targets and provide clues to the disappointing performance of some therapeutic
approaches under current consideration.

Translational Research

S. Louis Bridges, Jr., MD, PhD
Associate Professor, Departments of Medicine and Microbiology
University of Alabama at Birmingham

Genetics and Ethic Differences in C-Reactive Protein as a Biomarker of Radiographic Severity in
Rheumatoid Arthritis

Plasma levels of the acute phase reactant C-reactive protein are commonly used to assess disease activity

and severity in rheumatoid arthritis. Plasma CRP level is one of the ACR response criteria and influences
physician changes in therapy. Genetic polymorphisms in the CRP gene have recently been shown to influence
plasma CRP levels and to vary by race/ethnicity. The influence of CRP single nucleotide polymorphisms with
plasma CRP levels and with radiographic severity of RA have not been analyzed in either Caucasians or
African-Americans. We will test the hypothesis that plasma CRP levels and/or CRP SNP alleles/haplotypes
have an independent effect on radiographic severity of RA in African-Americans and Caucasians.

One of the major strengths of this translational study is the groups of patients available for study, in

which comprehensive demographic, clinical, serologic, and radiographic data, serum/plasma, and genomic
DNA are available. We will analyze approximately 400 African-Americans with early RA enrolled in

the Consortium for the Longitudinal Evaluation of African-Americans with Early Rheumatoid Arthritis
(CLEAR) Registry, approximately 600 African-Americans with longstanding RA to be enrolled in the
CLEAR Registry over the next 2 years, and approximately 500 Caucasians with early RA enrolled in the
Treatment of Early Aggressive RA (TEAR) Trial. We will genotype 7 haplotype-tagging CRP SNPs that
correlate with plasma CRP levels. These SNP alleles/haplotypes will be analyzed for correlation with plasma
CRP levels and baseline Sharp/van der Heijde radiographic scores in Caucasians and African-Americans
with early RA and with annualized progression rate of Sharp/van der Heijde radiographic scores in African-
Americans with longstanding RA.

David M. Lee, MD, PhD
Assistant Professor of Medicine
Brigham and Women’s Hospital

IgG Glycosylation and Rheumatoid Arthritis

Employing a newly developed high throughput methodology, this project will define the utility of aberrant
IgG glycosylation as a biomarker useful for diagnosis, prognosis and prediction of response to therapy

in RA. The rationale for these investigations lies in the growing evidence for a pathogenic role for
B-lymphocytes and immunoglobulin in rheumatoid arthritis and previous studies demonstrating remark-
ably aberrant IgG glycosylation in small cohorts of RA patients. Mechanistically, the post-translational
glycosylation of IgG profoundly impacts antibody interaction with rheumatoid factor, complement and IgG
Fe-receptors, thus dysregulation of IgG glycosylation comprises a potential pathogenic mechanism in RA.

In this proposal, we collaboratively utilize biospecimens from three cohorts of clinically well character-
ized RA patients to examine: (a) the association and biomarker function of IgG glycan measurement for
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disease activity and disease severity (Aim 1), (b) the utility of IgG glycan measurement for diagnosis of RA
in very early disease (Aim 2) and, (c) the biomarker function of IgG glycan measurement as a predictor

of response to treatment. If measurement of IgG glycosylation proves a useful biomarker in patients with
RA, the newly developed methodology is readily translatable to clinical practice.

Antony Rosen, MD

Mary Betty Stevens Professor of Medicine
Professor of Cell Biology and Pathology
Director, Division of Rheumatology

Johns Hopkins University School of Medicine

Anti-PADI4 Immune Responses in Rheumatoid Arthritis: Markers of Disease Propagation

Our long-term goals are to define autoimmune mechanisms in rheumatoid arthritis propagation, with a
view to identifying specific pathways of utility in monitoring, prediction and therapy. Citrullinated mol-
ecules are prominent and specific targets of the immune response in RA. One of the enzymes that catalyzes
this citrullination reaction is peptidyl-arginine deiminase-4, Interestingly, PADI-4 is itself one of the genes
that has been strongly associated with susceptibility to RA. We have recently defined autoantibodies to
PADI4 as highly specific markers for RA, where they appear to be markers of the propagated phenotype.
PADI4 autoantibodies are not found in other autoimmune rheumatic diseases or other inflammatory
arthritides. Strikingly, PADI4 autoantibodies are themselves strongly associated with the PADI4 genotype
that is associated with RA susceptibility, indicating that PADI4 immune responses are downstream of
PADI4 polymorphisms, and might therefore mediate in part the genetic effect of PADI4 in RA. Further
strengthening this hypothesis is the observation that the epitope in PADI4 recognized by autoantibodies
encompasses the region containing the susceptibility polymorphisms themselves.

This proposal will examine the development and significance of PADI4 immune responses in patients with

RA through the following specific aims:

1.  We will quantify and characterize PADI4-reactive autoantibodies and T cells every three months in a
prospective cohort of early RA and established RA patients, to define the onset of the PADI4 immune
response and whether this response varies over time. In particular, we will define whether such
changes are associated with changes in disease activity, severity or predict response to therapy.

2. We will investigate the mechanisms whereby polymorphisms in PADI4 may become associated with
immune responses, defining whether T cells specifically recognize the polymorphic version of PADIA4,
as well as effects of polymorphisms on processing of whole antigen, including dimers.

This highly RA-specific immune response, which only appears during disease propagation, is likely to be
a marker of propagation pathways in RA — and may therefore identify an important pathogenic pathway
useful for monitoring and relevant for therapy.

Cornelia M. Weyand, MD, PhD

David Lowance Professor of Medicine

Director, Lowance Center for Human Immunology
Emory University

Defects of Hematopoietic Stem Cell Function in Rheumatoid Arthritis

While tissue-destructive joint inflammation is the lead manifestation of rheumatoid arthritis, the syndrome is
systemic in nature and includes increased susceptibility to infection, lymphoma, and cardiovascular disease.
Also, RA patients have accelerated aging of the immune system, which may account for the coexistence of
autoimmunity and immunodeficiency. The current proposal builds upon intriguing preliminary data indicating
that hematopoietic precursor cells in RA patients are defective in frequency and function, identifying the bone
marrow as a primary site of RA pathology. The association of RA with two bone marrow failure syndromes,
T-cell large granular lymphocyte leukemia and Felty’s syndrome is well established. Here, we propose that cell-
intrinsic defects in HPC of RA patients curtail hematopoietic regeneration, leading to insufficient lymphocyte
precursor production and premature aging of the immune system.

This hypothesis is based on our findings that frequencies of circulating CD34+ HPC are reduced to 50% in
RA, suggesting a contraction of the stem cell reserve. Functional studies of CD34+ HPC from RA patients and
age-matched controls have demonstrated that the proliferative capacity of RA-derived cells is sharply impaired
and that their cell cycle entry and progression is malfunctioning. Telomeric ends of RA CD34+ HPC are
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age-inappropriately shortened. Intracellular signaling studies employing reagents specific for phosphorylated
MAP kinases have established that RA CD34+ HPC fail to respond appropriately to hematopoietins. Taken
together, these data support a model of RA as a syndrome of defective stem cell function, with immune
dysfunction and cardiovascular complications as consequences of insufficient hematopoiesis and tissue repair.

The current application is designed to examine this hypothesis in a translational approach directly investigat-
ing HPC function in RA patients. Specific Aim 1 will explore the ability of HPC from RA patients and
controls to engraft and reconstitute blood cell lineages in vivo by transplanting them into immunodeficient
mice. Here, we will also study whether RA-derived HPC resemble aged stem cells that disfavor lymphopoi-
esis and are biased towards myelopoiesis. In Specific Aim 2 we will investigate whether premature aging

of HPC, as indicated by inappropriate telomere loss, is directly correlated with remodeling of the T cell
compartment and the accumulation of senescent, pro-inflammatory T cells in the patient. Specific Aim 3 is
devoted to the question of whether RA disease-modifying therapy affects HPC biology and will employ a
prospective study of HPC frequency and function in patients treated with methotrexate or TNF blockers.
Specific Aim 4 will begin to unravel mechanisms underlying defective HPC function and will explore the
functionality of membrane-proximal signaling events in growth factors-driven HPC. These studies will focus
on the JAK-STAT pathway, a paradigmatic mediator of extracellular signals in hematopoietic cells.

Relevance: Although our ability to treat RA with potent anti-inflammatory medications has enormously
increased, the cause of this disabling syndrome remains unresolved. Here we propose a new view of the
rheumatoid syndrome, focusing on bone marrow precursor cells that shape the immune system and are
responsible for tissue repair. We have found that these cells are defective in RA patients, independent from
disease duration, activity, and treatment. The current proposal will examine precursor cell function in RA
and will focus on how these cells engraft and build the multiple different types of blood and immune cells.
We will investigate how treatment with methotrexate or TNF blockers affects bone marrow precursor cells
and where the defect in their function lies. The ultimate goal is to develop a totally novel approach to RA,
aiming at regenerating bone marrow precursor cells to improve immune function and tissue repair.

Clinical Practice

Joan M. Bathon, MD

Professor of Medicine
Johns Hopkins Arthritis Center

Rheumatoid Arthritis and Body Composition

Rheumatoid arthritis is a highly inflammatory chronic illness that significantly diminishes physical function
and causes premature mortality, primarily through accelerated cardiovascular disease. Body composition is
adversely affected in RA, as reflected by a reduction in lean (muscle) mass and an increase in fat mass. Fat
itself is a potent source of proinflammatory cytokines and adipokines, and increased fat mass is associated
with insulin resistance and CV events in the general population. Despite these observations, the contributions
of unhealthy body composition phenotypes to relevant health outcomes in RA are largely unstudied.

Our proposed studies will investigate the relationship of body composition in RA to accelerated
subclinical atherosclerosis, self-reported disability, and joint damage. These investigations are par-
ticularly important since body composition is a risk factor. They will lay the groundwork for clinical
recommendations and interventions to identify and reverse adverse body composition phenotypes, in
order to reduce morbidity and mortality in RA.

Our overall hypothesis is that RA patients have an adverse body composition profile(s) and that this profile(s) is

an independent contributor to poor health outcomes in RA. Our specific aims are as follows:

1. To compare measures of body composition in RA patients to age-, gender-, and ethnicity-matched controls.

2. InRA patients only, to investigate the association of adverse body composition with health outcomes
(subclinical atherosclerosis, physical function/disability, systemic inflammation, and joint damage).

We will incorporate measures of body composition and physical function into an ongoing observational study
of subclinical CV disease in an already assembled RA cohort (n=196). These results will inform the develop-
ment of clinical strategies to prevent or reverse adverse body composition, and will set the stage for the conduct
of clinical trials to investigate the efficacy of modifying body composition on morbidity and mortality in RA.
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Harold E. Paulus, MD

Professor Emeritus
University of California, Los Angeles

Joint MRI to Validate Clinical Remission Criteria in Early Rheumatoid Arthritis

Joint Magnetic Resonance Imaging is considered the most sensitive available measure of joint inflammation. This
study proposes to clarify remission in RA by comprehensively describing joint MRI evidence of synovitis, bone
edema, tenosynovitis and erosions in patients meeting clinical remission criteria. Joint MRIs of the dominant wrist
will be added to the final, 102nd week evaluation of 150 seropositive RA patients with disease duration less than
three years, as they complete the two-year 750 patient randomized double-blind Treatment of Early Aggressive
Rheumatoid Arthritis Trial, an ongoing comparison of immediate aggressive versus delayed aggressive methotrexate,
or methotrexate/etanercept, or triple DMARD therapy, coordinated by the University of Alabama.

MRI joint inflammation scores {via RAMRIS scores for synovitis and bone edema and tenosynovitis scores)
will be correlated with: 1) clinical remission definitions {ACR, DAS28, CDAI) at week 102; 2) duration of
clinical remission (in months) during the two-year trial; and 3) radiographic damage progression by plain
radiographs (Sharp-Van der Heijde scores) and change in functional disability (HAQ-DI) during the two-year
trial. Secondarily, MRI joint inflammatory scores will be evaluated after two years of treatment with MTX
monotherapy versus immediate or delayed MTX/etanercept or MTX/SSZ/HCQ. Current definitions of clinical
remission may not be sufficient to ensure complete suppression of joint inflammation. This study aims to improve
understanding of the longitudinal relationship between clinical and MRI measures of remission, and thus to refine
the use of clinical remission criteria. Such refined criteria could become a useful guide for clinical decisions about
when to increase DMARD therapy and when it is reasonable to begin “stepping down” intensive therapys; i.e.
when joint inflammation has been completely suppressed.

This study may determine whether and how long clinical remission criteria must be satisfied before joint inflammation is
completely suppressed, so they can be used as practical therapeutic targets by practicing rheumatologists. The availability
of valid clinically feasible therapeutic targets should improve the efficiency and effectiveness of RA treatment, and assist
in the decision to continue or stop expensive therapies in patients who are “doing well”.

Edward Yelin, PhD
Professor of Medicine and Health Policy
University of California, San Francisco

Disparities in Utilization and Outcomes in Rheumatoid Arthritis

The overarching aim of the proposed project is to advance our understanding of the role of health literacy and
patient-physician interactions in disparities in health care utilization and outcomes in the context of a model

that incorporates characteristics of persons with RA and their communities and characteristics of the health care
system. The underlying hypothesis is that health literacy and patient-physician interactions account for much of the
effect of these major sets of characteristics on disparities in health care and outcomes, in effect that such interac-
tions are a mechanism through which these characteristics result in the disparities.

The specific aims of the project are to: 1) document disparities in treatment patterns as well as outcomes for RA;
2) estimate the impact of utilization differences, particularly of the BRMs, on outcomes; 3) describe the role of
characteristics of persons with RA and the communities in which they live, characteristics of their physicians, and
characteristics of the health care system as a whole in fostering disparities in outcomes; and 4) assess the impact of
patient-physician interactions in explaining the relationship between characteristics of persons with RA and their
communities and of the health care system on disparities in utilization and outcome.

The project will take advantage of a new state of the art data source for the study of utilization and outcomes in rheumatoid
arthritis, the UCSF RA Cohort; the initiation of the Cohort was funded from other sources. The UCSF RA Cohort consists
of the universe of consenting patients with RA (about 500 in all) from the three main hospitals affiliated with UCSE, includ-
ing San Francisco General Hospital (the public hospital for the City); Moffitt/Long (the private, non-profit hospital owned
by the university that largely serves a middle-class clientele); and the San Francisco Veteran’s Administration Hospital. The
proposed project should permit the investigators to make important contributions in understanding the extent to which
disparities in utilization and outcomes arise from the characteristics of persons with RA from disadvantaged backgrounds
before they encounter the health care system, from the different kinds of health care systems they use once they begin to
receive treatment for their conditions, or to differences in how they interact with their health care providers on a day to

day basis. The results should prove useful in designing interventions to reduce disparities in access, for example by training
attending physicians and fellows to communicate more effectively with their patients from diverse backgrounds.

» Supporting the REF

ANNUAL GIVING

Gifts to the REF Annual Giving Campaign support the core awards and grants program which strengthens the rheumatology
training and research environment. In fiscal year 2008, the REF raised $612,651 in non-industry dollars and exceeded its annual
giving fundraising goal.

Ways to make an annual gift to the REF include:

» An outright gift of cash, check or with a credit card.

» Gifts of appreciated securities—stocks and bonds—offer tax advantages and allow you to make a
one-time contribution, or gift payments toward a pledge with little effect on your net income.

» Matching Gifts - Many corporations provide Matching Gift Programs for their current and retired
employees and will match charitable contributions of cash and securities up to a certain amount.
You can initiate the matching gift by requesting a matching gift verification form from your employer.

» Honorary and Memorial Gifts - Whether you wish to remember a colleague or mentor, or comfort the
family of a patient who has passed, consider making a memorial gift or setting up a memorial fund.

PLANNED GIVING

The Planned Giving Campaign provides alternative means for donating to the REF through a donor’s will, trust or other estate plans.
Through life-income gift opportunities — annuities, trusts, etc. — a donor can make a significant charitable contribution and, in most
cases, be guaranteed a regular income for life, or the life of a beneficiary, while also receiving significant tax benefits. To assist in the
estate planning process, the REF has created a free Estate Planning Guide which can be downloaded at www.rheumatology.org/ref.

CAPITAL/SPECIAL INITIATIVES CAMPAIGN

Within Our Reach: Finding a Cure for Rheumatoid Arthritis is a national multi-year campaign to raise a minimum of $30 million to
fund a new disease-specific research initiative, currently focused on rheumatoid arthritis. A significant portion of the campaign goal will
derive from major gifts ranging from $10,000 to over $1,000,000 from donors who make multi-year pledge committments over and
above their customary giving to the REE.
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The ACR Research and Education Foundation is continually grateful for those who support our mission to improve patients’ lives by
advancing the field of rheumatology. Contributions on all levels are appreciated and are important for continued success in providing
quality education and training programs. It is with gratitude that we acknowledge those who have demonstrated their support of the REE.

Great care has been taken in preparing this list. If we have misspelled or omitted your name, please bring it to our attention.

CIRCLE OF LEADERSHIP

The Circle of Leadership recognizes donors who demonstrate their commitment and leadership by contributing a minimum of

$1,000 during the fiscal year (July 1 through June 30) through the Annual Giving campaign. Leadership support at this level
provides the financial strength that creates a margin of excellence needed to enhance the kinds of training and educational

opportunities that make the REF unique.

Circle of Leadership contributors are recognized as follows. An * denotes Lifetime Giving Circle status:
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Anonymous*
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Michael Maricic, MD*
William Palmer, MD*
Joan Rogers, PhD, OTR/ L
Warren Thoits

Colleague ($1,000 - $2,499)
John Abruzzo, MD
William Arend, MD

John Atkinson, MD

Herbert S. Baraf, MD
Joan Bathon, MD
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Gregory Dennis, MD
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Roy Fleischmann, MD
Joseph Flood, MD*
Sherine Gabriel, MD, MSc
Allan Gelber, MD

Jorg Goronzy, MD, PhD
Geoffrey Gratwick, MD
John Harris, MD
Edward Harris, MD
Evelyn Hess, MD

HMS Host Corporation
Gary Hoffman, MD

David Horwitz, MD
Arthur Kavanaugh, MD
Kimberly Kimpton, PT
Rodanthi Kitridou, MD
Alan Kivitz, MD

Joel Kremer, MD*
Kristine Lohr, MD
Richard Looney, MD
James Louie, MD

Lupus Support Group of the Ozarks
Maren Mahowald, MD*
Mart Mannik, MD
Joseph Markenson, MD*
Alfonse Masi, MD, DrPH
Eric Matteson, MD

Gale McCarty, MD, FACP, FACR
Kevin McKown, MD
Mark Melamed

Elvia Moreta, MD
Audrey Nelson, MD
Mark Niemer, MD

Carol Oatis, PT, PhD
James O’Dell, MD

Paul Phillips, MD

David Ridley, MD
Martha Roberts

Fred Robertson, MD

Antony Rosen, MD

Robert Roubey, MD

Bernard Rubin, DO, MPH
Shaun Ruddy, MD

Eric Ruderman, MD
Constantine Saadeh, MD
Jane Salmon, MD

Raymond Scalettar, MD, DSc
Michael Schiff, MD*
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> Honor Roll of Donors

Richard Silver, MD

Nora Singer, MD

E. William St.Clair, MD
Vibeke Strand, MD
Donita Sullivan, MD
Robert Thoburn, MD
Orrin Troum, MD
Rocky Tuan, PhD
Katherine Upchurch, MD

Harold Vonk, MD
Robbie Waits

Sara Walker, MD

Daniel Wallace, MD*
Arthur Weaver, MD
Michael Weinblatt, MD*
Arthur Weinstein, MD
David Wofsy, MD
Robert Yood, MD

The REF Club recognizes donors who contribute between $250 and $999 during the fiscal year (July 1 through June 30) through
the Annual Giving campaign. REF Club contributors are recognized as follows. An * denotes Lifetime Giving Circle status:

Associate ($500 - $999):
Saralynn Allaire, ScD

Mark Andrejeski

Alan Baer, MD

Andrew Baldassare, MD
Bradley Bloom, MD

Linda Bockenstedt, MD
David Borenstein, MD

Alan Brodsky, MD

Gary Bryant, MD

L. Frank Cavaliere, MD

W. Winn Chatham, MD
Mary Cronin, MD

Chad Deal, MD

Paul Dellaripa, MD

Rajiv Dixit, MD

Mary Anne Dooley, MD, MPH
Robin Dore, MD

N. Lawrence Edwards, MD
Helen Emery, MD

James Engelbrecht, MD
Steven Eyanson, MD
Elizabeth Ferucci, MD, MPH
Justus Fiechtner, MD, MPH
Richard Furie, MD

Eric Gall, MD

Martin Garber, DO

Ellen Ginzler, MD, MPH
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Duncan Gordon, MD, FRCPC
John Gorman, MD
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Kate Lorig, DrPH
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Robert Meenan, MD, MPH, MBA
Peter Merkel, MD, MPH
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Eileen Neumeier

David Neustadt, MD
Sara Newell, MD

James Norton, PhD
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Michael Pick, MD
Charles Plotz, MD
Rosalind Ramsey-Goldman, MD, DrPH
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Peggy Schlesinger, MD
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The Industry Roundtable brings together
the ACR Reseach and Education
Foundation and pharmaceutical industry
leaders in a partnership to provide
training, research and educational
opportunities in rheumatology while
serving as a forum for dialogue between
industry and the REF. Through Industry
Roundtable support, the REF continues
to increase funding for research

and training.

The REF would like to thank these
organizations for their multi-year
commitment to the REF and its
programs. Together, the REF and

the Industry Roundtable are investing
in the future of rheumatology.

a Abbott

AMGEN
% Bristol-Myers Squibb
c. Centocor

Genentech
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L. It is with gratitude that we acknowledge those who have demonstrated exemplary support of the
Within Our Reach  Within Our Reach campaign. The following listing includes donors who have made cumulative
contributions and/or pledges to the campaign as of September 15, 2008.

Pinnacle ($5 million +) Visionary ($100,000 - $249,999) Paula and Craig Reed
Anonymous Mary Jo and Blaine Scheideman
A-b-b Ott The Hersh Foundation Barry M. Schimmer, MD
a M:r. Myles McDonough John R.P. Tesser, MD
Sandra and Alan Williams Robert J. Tierney, MD —_—
34
AL{ E e et Innovator ($50,000 - $99,999) Founder ($1,000 - $9,999)
EDUCATION + TREATMENT - R;SEARCH LCSliC J CI'OffOI'd, MD and Neal S. Birnbaum, MD
Kevin McDonagh, MD Leonard H. Calabrese, DO
%Z% Bristol-Myers Squibb Company Katherine S. Upchurch, MD }\Z)I';aergh gle()gf(}if’ 1\Sllfr)ow, MD
Trailblazer ($25,000 - $49,999) Alan W. Friedman, MD
r 1 Jeffrey G. Lawson, MD John A. Goldman, MD
ch Stephen A. Paget, MD Joel M. Hirschberg, MD
L J Mrs. Greta Spillar Emily Isaacs, MD
Jonathan Kay, MD
Partner ($1 million +) Pioneer ($10,000 — $24,999) Robert D. Leff, MD
Genentech. Tnc. Mr. Mark Andrejeski Loyola Academy for Girls
’ Anonymous Mr. and Mrs. Montford J. Miller
- 000 000 Melvin C. Britton, MD Mrs. Karen Misko
Landmark ($500,000 - $999,999) Jo Ellen and James* Cashion Steven S. Overman, MD, MPH
Shirley and Hunter Enis Jo and Stanley B. Cohen, MD Patsy and Jim Pritchard
Dr. John W. Flory Foundation Ms. Beth Rivers
Milestone ($250,000 - $499,999) David Fox, MD The Jim and Linda Robinson
Mr. J. Peter Cahill (in memory Norman B. Gaylis, MD Foundation, Inc.
of Carol K. Cahill) Illinois Bone & Joint Institute Ruby and Earle Shields
Betsy and John McLinden Stuart S. Kassan, MD Larry J. Silverman, MD
T.C. Lupton, Jr. Family Foundation South Carolina Rheumatism Society
James R. O’Dell, MD Sara and Dan Stauder

For more information on the campaign, visit the Within Our Reach Web site at http://www.WithinOurReach.info.

*Deceased
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Within Our Reach Campaign Leadership 2008 Within Our Reach Leadership Council-Diplomats

H. Christopher Alexander, MD
Internists, Inc.
Roanoke, Virginia

Gary V. Gordon, MD
Whynnewood, Pennsylvania

Raymond T. Mirise, MD, FACR

Campaign Cabinet Scottsdale, Arizona

Gurjit S. Kaeley, MBBS, MRCP
Harbor Rheum DBA ROAD Clinic
Lakewood, Washington

Chris R. Morris, MD
Arthritis Associates
Kingsport, Tennessee

Stanley B. Cohen, MD
St. Paul University Hospital University of Nebraska Medical Center
Dallas, Texas Omaha, Nebraska

Chair, Industry & Foundations Division Chair, Patient Division

James R. O’Dell, MD Katherine S. Upchurch, MD
UMass Memorial Medical Center
Worcester, Massachusetts

Chair, Leadership Council Division

John L. Baldwin, MD
Bellevue, Washington

Herbert S. Baraf, MD
Arthritis & Rbheumatism Associates
Wheaton, Maryland

Fred G. Kantrowitz, MD
Brookline, Massachusetts

William R. Palmer, MD
Westroads Medical Group

Leslie J. Crofford, MD Omaba, Nebraska

University of Kentucky
Lexington, Kentucky

Stephen A. Paget, MD
Hospital for Special Surgery
New York, New York

Michael E. Weinblatt, MD
Harvard Medical School

Boston, Massachusetts Jonathan Kay, MD
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President, REF Board of Directors

Chair, Development Advisory Council

Chair, Volunteer Leadership Division

Within Our Reach Leadership Council-Ambassadors

William J. Arnold, MD
Hllinois Bone & Joint Institute
Morton Grove, lllinois

Alfonso E. Bello, MD, MHS
Hllinois Bone & Joint Institute
Glenview, Illinois

Melvin C. Britton, MD
(Retired)

Palo Alto Medical Clinic
Palo Alto, California

Joseph D. Croft, Jr., MD
Arthritis & Rheumatism
Associates

Chevy Chase, Maryland

Alan W. Friedman, MD
Medical Clinic of Houston
Houston, Texas

Norman B. Gaylis, MD
Arthritis & Rheumatic
Disease

Aventura, Florida

John A. Goldman, MD
Rheumatology — Emory
University

Atlanta, Georgia

Susan M. Goodman, MD
Hospital for Special Surgery
New York, New York

Joel M. Hirschberg, MD
Arthritis & Rbheumatic
Disease Center

Rancho Mirage, California

Joseph W. Huston, III, MD
Arthritis Specialists of
Nashville

Nashville, Tennessee

Emily M. Isaacs, MD
Fort Worth Clinic PA
Fort Worth, Texas

Stuart S. Kassan, MD
Colorado Arthritis Associates
Denver, Colorado

Joel M. Kremer, MD
The Center for Rheumatology
Albany, New York

Jeffrey G. Lawson, MD
Piedmont Arthritis Clinic PA
Greenville, South Carolina

Robert D. Leff, MD

Duluth Clinic — Department
of Rheumatology

Duluth, Minnesota

John and Betsy McLinden*
Winnetka, lllinois

Steven S. Overman, MD, MPH
The Seattle Arthritis Clinic
Seattle, Washington

Barry M. Schimmer, MD
Pennsylvania Rheumatology
Associates PC

Philadelphia, Pennsylvania

Larry J. Silverman, MD
West Bloomfield, Michigan

John R.P. Tesser, MD
Arizona Arthritis &
Rheumatology Associates
Paradise Valley, Arizona

Robert J. Tierney, MD
Park Nicollet Medical Center
St. Louis Park, Minnesota

Every dollar raised for Within Our Reach will be used to fund the innovative

research necessary to find a cure for RA.

Gary R. Botstein, MD
Decatur, Georgia

Paul B. Brown, MD, PhD
Seattle, Washington

Mz. Steven Cohen *
Evergreen, Colorado

Douglas C. Conaway, MD
Carolina Health Specialists
Moyrtle Beach, South Carolina

Steven M. Croft, MD
Delray Beach, Florida

Gina DelGiudice, MD
Lawrenceville, New Jersey

Robert E. Ettlinger, MD
Cedar Medical Center
Tacoma, Washington

Guy P. Fiocco, MD
Scott and White Clinic
Temple, Texas

Timothy Gensler, MD
Denver Artbritis Clinic
Denver, Colorado

Massachusetts General Hospital
— Rheumatology Unit
Boston, Massachusetts

Irene S. Kazmers, MD
Harbor Arthritis Center
Petoskey, Michigan

Phillip W. Kempf, MD
Arthritis Clinic of North Virginia PC
Arlington, Virginia

Howard M. Kenney, MD
Arthritis Northwest
Spokane, Washington

Thomas M. Kovaleski, MD
Arkansas Arthritis Clinic
Little Rock, Arkansas

Catherine N. Kowal, MD
Naples, Florida

Joseph P. Laukaitis, MD
Washington, DC

Mark W. Layton, MD
Olympia Arthritis Clinic
Olympia, Washington

P. Scott Pollock, MD
Seattle, Washington

Wayne G. Riskin, MD
Hollywood, Florida

Raymond Scalettar, MD
George Washington
University Medical Center
Washington, DC

Christopher J. Scola, MD
UMass Memorial Medical Center
Worcester, Massachusetts

Stephen R. Shaul, MD
Yakima, Washington

Joseph G. Skender, MD
Bingham Farms, Michigan

Robert Spiera, MD
Hospital for Special Surgery
New York, New York

Eric M. Westerman, DO
Colorado Artbritis Center PC
Englewood, Colorado

* Lay Member
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» Organizational Effectiveness & Efficiency

Statements of Financial Position
June 30, 2008 and 2007

Statements of Activities
For the Years Ended June 30, 2008 and 2007

» Organizational Effectiveness & Efficiency

2008 2007 2008 2007
Assets: Changes in unrestricted net assets:

Cash and cash equivalents $10,662,158 $ 10,792,776 Revenue:

Investments , 34,050,958 33,177,478 Gifts and grants $ 1,152,863 $ 1,554,279

Contributions and grants receivable, net 13,264,551 15,375,724 . .

q Investment and interest income 819,393 672,260

Prepaid expenses 29,509 92,293 ) ) ) )

Equipment, at cost, less accumulated depreciation of $20,601 Net realized and unrealized (loss) gain on investments (1,351,716) 2,711,131

and $17,381 in 2008 and 2007, respectively 60,011 4,754 Miscellaneous income 968 4,319
Net assets released from restriction 8,117,661 4,519,561
Total assets $ 58,067,187 $ 59,443,025
_—— _—— Total unrestricted revenues 8,739,169 9,461,550
Liabilities: " Expenses:
Accounts payable M w Program services — research and education 7,325,428 4,098,301
Net assets: Support services:

Donor restricted: Administrative 328,357 223,964
Temporarily restr{cted 30,198,735 31,901,171 Fund-raising 826,415 850,260
Permanently restricted 1,953,295 1,953,295 _— _—

Other: Total support services 1,154,772 1,074,224
Designated by board for education and research awards 14,392,808 11,205,822
Unrestricted 11,440,529 14,368,547 Total expenses 8,480,200 3,172,525

Change in unrestricted net assets 258,969 4,289,025
Total net assets 57,985,367 59,428,835 E— —
Change in temporarily restricted net assets:
Total liabilities and net assets $ 58,067,187 $ 59,443,025 Revenue:
Gifts and grants 5,538,799 19,496,511
Contribution from American College of Rheumatology 1,000,000 1,000,000
Investment and interest income 316,638 179,302
Net realized and unrealized (loss) gain on investments (440,213) 723,101
6,415,224 21,398,914
Net assets released from restriction (8,117,661) (4,519,561)
Change in temporarily restricted net assets (1,702,437) 16,879,353
Change in net assets (1,443,468) 21,168,378
Net assets at beginning of year 59,428,835 38,260,457
Net assets at end of year $57,985,367 $ 59,428,835

REF’s Commitment to L

Education and Research $7.000,000

$6,000,000

The mission of the ACR Research and
Education Foundation is to improve
patients’ lives through support of $4.000,000

$5,000,000

research and training that advances

the prevention, treatment and cure of $3,000,000
rheumatic diseases. Since 1996, the REF
has increased its awards and grants
programs by more than $6.8 million.

$2,000,000

$70,000,000
2008 Assets

$60,000,000
Since 2006, the REF has almost
doubled its net assets, allowing us
to dedicate more money than ever
to the advancement of the field of
rheumatology. $30,000,000

$50,000,000

$40,000,000

$20,000,000

$10,000,000
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» REF Leadership and Staff

2008 Board of Directors

Leslie J. Crofford, MD
President

E. William St.Clair, MD
Vice President

David G. Borenstein, MD
ACR Treasurer

Stanley B. Cohen, MD
ACR Secretary

Michael Brenner, MD
Member-At-Large

Leonard H. Calabrese, DO
Member-At-Large

David Daikh, MD, PhD
ACR Training Representative

Ellen M. Gravallese, MD
Member-At-Large

V. Michael Holers, MD
Member-At-Large

Emily M. Isaacs, MD
Member-At-Large

David R. Karp, MD, PhD

Chair, REF Scientific Advisory Council

Carlos J. Lozada, MD
Member-At-Large

Carol Oatis, PT, PhD
ARHP Representative

Stephen A. Paget, MD
Member-At-Large

Chair, REF Development
Advisory Council

Edward A Scheidler
IRT Representative

EX OFFICIO MEMBERS:
David Fox, MD
ACR President

Sherine E. Gabriel, MD, MSc
ACR President Elect

Katherine S. Upchurch, MD
Within Our Reach Leadership

Representative

2008 Scientific Advisory Council

David R. Karp, MD, PhD, Chair
David I. Daikh, MD, PhD
Anne Davidson, MBBS, FRACP
Judith James, MD, PhD

Daniel L. Kastner, MD, PhD
Alisa A. Koch, MD

Gary A. Koretzky, MD, PhD
Michael A. Rapoff, PhD

Laura Schanberg, MD

Ram Raj Singh, MD

E. William St.Clair, MD

2008 Development Advisory Council

Stephen A. Paget, MD, Chair
Diana L. Anderson, PhD

Leslie J. Crofford, MD

Ronald L. Kaufman, MD, MBA
William N. Kelley, MD

Mr. Peter Looram

Steven S. Overman, MD, MPH
Eric S. Schned, MD

Katherine S. Upchurch, MD
Arthur L. Weaver, MD

REEF Staff

Executive Vice President
Mark Andrejeski

Executive Director
Steven Echard, IOM, CAE

Senior Director, Development
Paula Reed

Director, Major Gifts
Elizabeth Jennette

Senior Specialist, Annual Giving
Samantha Rasnake

Development Coordinator
Katie Duggan

Director, Awards & Grants
Mary Wheatley

Senior Specialist, Awards & Grants
Damian Smalls

Coordinator, Awards & Grants
Nat Khuwatsamrit

Senior Specialist, Communications
and Marketing
Michelle Hatch

Senior Specialist, Accounting
Chasity Steverson
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