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Signal Transduction of Inflammatory Synoviocytes in Rheumatoid Arthritis
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Recent advances in post-genomic technology enable us to analyze gene expression and protein modification compre-
hensively in tissues and cells, resulting in new developments in the analysis of molecular events of diseases. We have been
studying the pathogenic and progressive mechanisms of diseases from the aspect of signalling pathways of cells. Inflam-
matory cytokines such as TNF-alpha and IL-1 produced from activated macrophages stimulate the overgrowth of syn-
oviocytes and induce osteoclast differentiation in rheumatoid arthritis (RA). As a consequence, cartilage and bone des-
truction in joints is observed in RA patients. Recently, the pathogenic mechanisms are beginning to be discussed at the
molecular level. For example, up-regulation of synoviolin, an ER-localizing E3 ubiquitin ligase, in synoviocytes is in-
volved in RA because rheumatoid synoviocytes produce synoviolin and overexpression of human synoviolin in mice
causes arthropathy. So far little is known about ligands inducing arthropathy and their receptors in the disease. We
characterized rheumatoid synoviocytes by profiling gene expression with genome-wide DNA chips, and found that a
cluster antigen is involved in the proteins up-regulated in rheumatoid synoviocytes. We have been analyzing the relation-
ship between synoviolin expression and the activation of cluster antigen. The cluster antigen and its signal pathways
could become a novel therapeutic target for RA. We discuss the possibility of direct induction of synoviolin expression

via activation of signal pathways directed by the cluster antigen in RA synoviocytes.
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Table 1. Highly Expressed Genes in RA Synovial Cells

RA-I

RA-II

AO0lg Transforming protein rhoA

AO07K CDK inhibitor 1

A071 40S ribosomal protein S19

A0%h fte-140S ribosomal protein S3A
A10h IGFR II

Al4E PDGFRa

Al4l RCL growth-relacted c-mycresponsivegene
C02i calpain

C12d ems-1 oncogene

D14j RNA polymerase II coactivator p15
EO08e Gs «

El12n glutathione S-transferase Pi

F02m MMP 1

F04m MMP 3

FO5b HSP27

FO8f FGF7

A01b CD81

A02d annexin V

A0% forkhead-related transcription factor FREAC-9
C02h elastin precursor

C04g annexin II

D04g glutamate dehydrogenase 1 precursor

DO09i amyloid A4 protein precursor (proteasenexin-II)
EOlh GABAR 3

EO0OSm CTGF-L (WISP-2)

E07h osteoprotegerin (OPG)

E06k natriuretic peptide precursor f
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The CCN Family

Connective tissue growth factor (CTGF)
Cysteine rich protein (Cyr61)
Nephroblastoma overexpressed gene (Nov)
Wnt-1 induced secreted protein (WISP-1 -3)

N | 1GFeP il vwC Il TSP I T EmIC

CEN mwsemese Cyr61/CEF10
CCN2 --------- CTGF/Fisp12
CCN3 —rmmmmm= Nov

CCN4 --------- WISP1/Elm1
CONS =semmwes WISP2/rCop1l
CONG == WISP3

Fig. 1. Schematic Representation of the CCN Family

IGFBP: insulin-like growth factor binding protein-like domain, VWC:
von Willbrand factor-like domain, TSP1: thrombospondin-like domain, CT:
cysteine knot containing family of growth regulators-like domain.
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Fig. 2. Quantitative RT-PCR Analysis of the Expression of
Four CCN Genes in OA and RA Synovial Cells
The ordinate shows relative expression level of each gene in RA synovio-
cytes relative to the expression level in OA synoviocytes.

RA synoviocytes

Fig. 3. Schematic Representation of Wnt-Notch Signaling
Hypothesis Mediated by WISP-3 in Relation to the Abnor-
mal Proliferation of RA Synoviocytes
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Fig. 4. Notch Signaling Pathways in Cytoplasm and Nucleus
of Synovial Cells
Red/green colored molecules indicate cluster antigen-associated molec-
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Red/green colored molecules indicate cluster antigen-associated molecules. Ingenuity Pathways Analysis (Tomy Digital Biology Co., Ltd.) was used for this

analysis.
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