
lymphocytes. We further confirm the abundance of such
dendritic cells in situ, closely associated with microvascular
BBB-endothelial cells within acute multiple sclerosis lesions, as
well as a significant number of CD4+ IL-17+ T lymphocytes in the
perivascular infiltrate. Our data support the notion that
functional perivascular myeloid CNS dendritic cells arise as a
consequence ofmigration of CD14+monocytes across the human
BBB, through the concerted actions of BBB-secreted TGF-β and
GM-CSF.

doi:10.1016/j.clim.2008.03.106
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OR.100. Gene Candidates for the Iddm1-linked
Diabetes Susceptibility Locus in Inbred and
Recombinant Congenic Rats
Elizabeth Blankenhorn,1 Laura Cort,1 Elaine Norowski,2 John
Mordes.2 1Drexel University College of Medicine,
Philadelphia, PA; 2University of Massachusetts Medical
School, Worcester, MA

The MHC is the major genetic factor for autoimmune type
1 diabetes (T1D) susceptibility (and thus is known as Iddm1),
but the identity of all culprit gene(s) within the MHC locus is
unknown. MHC class II allotypes likely dictate susceptibility
via the selective presentation of immunodominant T-cell
epitopes, but it has been shown that HLA-linked genes
provide additional strong influences on T1D susceptibility. In
the DAISY study of high-risk children, the likelihood of a
second child becoming diabetic in a family with one diabetic
child rises to 55% if the siblings share by descent the HLA
haplotype of the proband (Aly et al., 2006). We study T1D in a
rat model in which susceptible and resistant animals share
the permissive MHC class II haplotype RT-1B/Du. We
discovered linkage to T1D in an F2 cross of inbred rats
(LEW.1WR1 andWF) that maps within or near the RT-1 region.
Classical class I and II genes are excluded as candidate genes
for this new T1D QTL (which we designate Iddm25). Fine
mapping of this MHC-linked locus and comparison of single
nucleotide polymorphisms (SNP) of informative recombinant
RT-1 congenic rats on the LEWbackground point to diubiquitin
(UBD) as a culprit gene. Sequence comparisons between UBD
alleles from T1D susceptible and resistant rat strains support
this identification. Rat and human genomes are highly
syntenic for gene content in this region. Of interest, the
human UBD gene (Jahromi, 2007) is one of two found in the
DAISY study that could be the T1D-promoting locus.

doi:10.1016/j.clim.2008.03.107

OR.101. Time-dependent and Tissue-specific
Changes in Gene Expression During Disease
Induction and Progression in NOD Mice
Linda Yip, Keiichi Kodama, Atul Butte, Remi Creusot, Leon
Su, Charles Fathman. Stanford Univ Med School, Stanford, CA

Studies to be presented identified tissue-specific and
time-dependent (bi-phasic) changes in gene expression
patterns that correlate with non-obese diabetic (NOD)
mouse disease progression. Agilent 41K mouse whole
genome oligo-microarrays were used to characterize gene
expression patterns in multiple tissues (pancreatic lymph
nodes, spleen, and peripheral blood cells) from individual
female NOD mice over time compared to tissue matched
pooled female NOD.B10 control samples. Changes in gene
expression (either the result of expression of non-canonical
splice variants or changes in transcript level) were seen
among genes within previously demarcated diabetes sus-
ceptibility regions (Idd regions) leading to the concept that
disease associated genes result from changes in expression,
not polymorphism or mutation. Using hierarchical cluster-
ing, genes showing uniform patterns of changes in expres-
sion over time were seen in these tissues, but the patterns
of distribution and kinetics of expression were unique to
each tissue. These studies identified unique tissue and age-
specific gene expression patterns that may play an
important role in the induction or perpetuation of T1D in
NOD mice. The data suggest that changes in gene
expression resulting from inflammation and not from
structural changes encoded in the genome may better
define disease related “candidate genes” in autoimmune
diseases.

doi:10.1016/j.clim.2008.03.108

OR.102. The CD58 Pathway is Implicated in MS
Susceptibility
Philip De Jager,1 Clare Baecher-Allan,1 Lisa Maier,1 Stephen
Sawcer,3 An Goris,4 Janna Saarela,5 Lisa Barcellos,6

Bénédicte Dubois,4 Leena Peltonen,5 Aarno Palotie,5

Howard Weiner,1 David Booth,7 Graeme Stewart,7 Maragaret
Pericak-Vance,8 Jonathan Haines,2 John Rioux,9 Stephen
Hauser,10 Mark Daly,11 Alicja Waliszewska,1 Jorge
Oksenberg,10 David Hafler.1 1Brigham & Women's Hospital,
Boston, MA; 2Vanderbilt University, Nashville, TN; 3University
of Cambridge, Cambridge, United Kingdom; 4University of
Leuven, Leuven, Belgium; 5University of Helsinki, Helsinki,
Finland; 6University California, Berkeley, Berkeley, CA;
7University of Sydney, Sydney, NT, Australia; 8University of
Miami, Miami, FL; 9University of Montreal, Montreal, QC,
Canada; 10UCSF, San Francisco, CA; 11Massachusetts General
Hospital, Boston, MA

Multiple sclerosis (MS) is a chronic inflammatory
disease of the central nervous system associated with
demyelination, axonal loss, and brain atrophy. Our recent
admixture scan of African-American subjects with MS
identified a susceptibility locus that contains a cluster of
genes encoding T cell costimulation molecules on human
chromosome 1p12. Since MS is associated with dysregu-
lated immune responses characterized in part by defects
in CD4+CD25high regulatory T cell function, we pursued a
gene discovery effort within this gene cluster. Here, we
report the association of the qGq allele of rs2300747 with
reduced susceptibility to MS (OR 0.80, P=1.1×10^-6). This
Single Nucleotide Polymorphism (SNP) resides in a block of
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linkage disequilibrium (LD) that contains a single gene,
CD58 (LFA-3). In 89 unrelated lymphoblastic cell lines, the
level of expression of CD58 RNA is increased in a dose-
dependent manner in the presence of the rs2300747 qGq
allele (P=1.1 ×10^-10). Furthermore, we show that
enhanced expression of CD58 is associated with a
clinically quiescent state in MS and that stimulation of
the CD58 receptor, CD2, induces the expression of FoxP3,
a master regulator of CD4+CD25high regulatory T cells.
Thus, individuals who harbor this putative protective CD58
allele may be less susceptible to MS because of increased
CD58 expression resulting in increased FoxP3 expression
and enhanced CD4+CD25high regulatory T cell function.

doi:10.1016/j.clim.2008.03.109

OR.103. Combined Analysis of Three Genome-wide
Scans Reveals Additional Loci Associated with
Rheumatoid Arthritis
Mark Seielstad,1 Leonid Padyukov,3 Xiayi Ke,2 Bo Ding,3 Erwin
Tantoso,1 Twee Hee Rick Ong,1 Lars Alfredsson,3 Robert
Plenge,5 Peter Gregersen,4 Jane Worthington,2 Lars
Klareskog.3 1Genome Institute of Singapore, Singapore,
Singapore; 2The University of Manchester, Manchester, United
Kingdom; 3Karolinska Institute, Stockholm, Sweden; 4The
Feinstein Institute, Manhasset, NY; 5Harvard University,
Boston, MA

Three large genome-wide association scans for rheumatoid
arthritis (RA) have been completed recently in Swedish,
British, and U.S. Caucasian samples, and initial results have
been published. Becausemost risk altering variants confer only
a modest increase in risk of disease, large sample sizes are
needed to detect all but the most significant effects. Here we
report the results of the first meta-analysis of these three
studies, analyzing 1,742,343 SNPs that have been directly
genotyped or imputed on the basis of haplotypes observed by
the HapMap Project. RA has at least two clinically distinct
forms, characterized by the presence (ACPA+) or absence
(ACPA-) of autoantibodies to citrullinated peptides. We thus
consider ACPA+ and ACPA- cases separately, and find that
significant aspects of the genetic architecture underlying these
twopatient subtypes alsodiffer. ForACPA+disease (3,103 cases
and 4,797 controls), in addition to highly significant signals of
association at previously known loci - the MHC region, PTPN22,
and TNFAIP3 - we find 761 SNPs with Pb0.0001 in meta-
analysis, including SNPs in a number of genes that have been
associated with other autoimmune conditions (e.g., CD40,
PTPN2, IL2RA, and IRF5). For ACPA- disease (872 cases and
3,579 controls), we find 306 SNPs with Pb0.0001. Much of the
difference reflects reduced statistical power in the smaller
study of ACPA- cases, but we find few overlapping associations,
even for SNPs with high odds ratios in ACPA+ RA. Attempted
replication of these associations is underway in additional
samples from each of the three original populations.

doi:10.1016/j.clim.2008.03.110

OR.104. Association of Sjögren's Syndrome (SS)
and Systemic Lupus Erythematosus (SLE) with BLK
Beth Cobb,1 Ken Kaufman,2 Yukun Wang,1 Jennifer Kelly,1

Roland Jonsson,3 Anne Isine Bolstad,3 Johan Brun,3

Maureen Rischmueller,4 Sue Lester,5 Torsten Witte,6 Xavier
Mariette,7 Robert Kimberly,8 Jeffrey Edberg,8 Sang-Cheol
Bae,9 Chaim Jacob,10 Marta Alarcón-Riquelme,11 Timothy
Vyse,12 Gary Gilkeson,13 Diane Kamen,13 Kathy Moser,1

Patrick Gaffney,1 Joan Merrill,1 Judith James,1 John Harley.1
1Oklahoma Medical Research Foundation, Oklahoma City,
OK; 2US Department of Veterans Affairs Medical Center,
Oklahoma City, OK; 3University of Bergen, Bergen, Norway;
4The Queen Elizabeth Hospital, Woodville South, SA,
Australia; 5Hanson Institute, Adelaide, SA, Australia;
6Medical School Hannover, Hannover, Germany;
7Paris-XI-university, Le Kremlin-Bicetre, France; 8University
of Alabama at Birmingham, Birmingham, AL; 9Hangyang
University, Seoul, South Korea; 10University of Southern
California, Los Angeles, CA; 11Uppsala University, Uppsala,
Sweden; 12Imperial College, London, United Kingdom;
13Medical University of South Carolina, Charleston, SC

Objective: The shared clinical and laboratory features
of Sjögren's syndrome and SLE suggest that these two,
sometimes co-existing, autoimmune disorders have
related genetic origins, which we sought to reveal.
Methods: We performed a whole genome scan using a DNA
pooling approach with four independent European-derived
SS cohorts (381 cases and 354 controls) on the Affymetrix
Gene Chip® Mapping 100K Set (Santa Clara, CA). The most
promising 288 SNPs, selected on the basis of probability
and candidate gene promise, were genotyped in 10,936
SLE cases and controls on the iSelect Infinium™ platform
from Illumina (San Diego, CA) (6,276 European-derived,
1,822 Asian, and 1,858 African-American). Results: The
expected powerful associations at HLA were observed in
SS DNA pooling and in the SLE individual replication
genotypes; however, the SS pooling data showed Eur-
opean-derived association at HLA-DPB1 (pCOMBI-
NED=1.54E-05) that was not present in the SLE subjects.
The other most convincing shared association was at BLK.
Markers in BLK were associated on chromosome 8 from
11.38 to 11.45 Mb. In the SS samples all four SS cohorts
had associated markers, with the strongest signal at
rs1478890, 11393011 bp (pCOMBINED=2.45E-05), while the
SLE samples had 6 to 11 associated markers in each
individual ethnicity, with the strongest combined results
surviving Bonferroni correction (p=1.16734E-08, pCOR-
RECTED=0.000968). Multiple other genes and regions show
promise of being robust genetic associations shared
between SLE and SS. Conclusions: The HLA association of
SLE and SS is not identical. BLK is probably associated with
European-derived SS and SLE and with Asian and African-
American SLE.

doi:10.1016/j.clim.2008.03.111
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