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In healthy tissue CCN family member 2 / connective tissue growth factor (CCN2/CTGF) is
highly expressed in cartilage and modulates chondrocyte differentiation and proliferation.
Since ectopical overexpression of CCN2 is observed in several pathological states such as
fibrosis or cancer, regulation of protein level and activity of CCN2 are required for normal
development and maintenance of the physiological conditions in the living organisms. To
understand the regulating mechanism of CCN2 activity, I identified CCNZ2-interactive
proteins and investigated the effects of interaction on CCN2 activity in chondrocytes.

To identify CCNZ2-intractive proteins, I carried out GAL4-based. yeast two-hybrid
screening using a cDDNA library derived from a chondrocytic cell line, HCS-2/8.
CCN2/CTGF and CCN3/NOV polypeptides were picked up as CCN2-binding proteins,
and CCN2-CCN2 and CCN2-CCN3 binding domains were identified. CCN family
members have 4 characteristic domains: insulin-like growth factor binding protein-like
(IGFBP), von Willebrand factor type C (VWC), thrombospondin type 1 repeats (TSP-1)
and C-terminal cystine knot (CT). Among the four domains of CCN2, IGFBP, VWC and
CT domains interact directly with full length CCNZ2, while only VWC and CT domains,
but not IGFBP, of CCN2 bound to CCN3. Furthermore direct binding between CCN2
and CCN3 was confirmed by coimmunoprecipitation in vitro and in vivo and surface
plasmon resonance, and the calculated dissociation constant (Kd) was 1.17x10° M
between CCN2 and CCN2 and 1.95%x109 M between CCN2 and CCNS3, respectively.
Ectopically overexpressed GFP-CCN2 and Halo-CCN3 in COS7 co-localized as

determined by direct



fluorescence analysis. In addition indirect immunostaining of endogenous CCN2 and
CCN3 with specific antibodies showed subcellular co-localization of these proteins. I
also present evidence that CCN2-CCN3 interactions modulated CCN2 activity such as
enhancement of aggrecan and col2al expression. Curiously, CCN2 enhanced, whereas
CCN3 inhibited, the expression of aggrecan and col2al mRNA in HCS-2/8 cells; and the
combined treatment with CCN2 and CCN3 abolished the inhibitory effect by CCNa3.
These effects were neutralized with an antibody against the VWC domain of CCN2
(11H3). This antibody diminished the binding between CCN2 and CCN2, but enhanced
that between CCN3 and CCN2. These results suggest that CCN2 could form homotypic
and heterotypic dimers with CCN2 and CCN3, respectively. Strengthening the binding
between CCN2 and CCN3 with the 11H3 antibody had an enhancing effect on aggrecan
expression in chondrocytes, suggesting that CCN2 had an antagonizing effect by

binding to CCN3.
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