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Cross-talk between Integrin and SMAD Signal Pathway
in Articular Chondrocyte
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Brain Korea 21 Project for Medical Science, Yonsei University, Seoul, South Korea'

Purpose: Identifying the signal cross-talk between integrin signaling cascade and TGF-/31 signaling cascade
in articular chondrocytes.

Materials and Methods: To analyze integrin or TGF-31 mediated signaling pathways from extracellular
stimuli, type Il collagen was coated on the cell culture plate and TGF-£1 was added to cell culture media
Chondrocytes were cultured in the conditioned media with each or both stimuli. Altered activation of signaling
proteins detected with western blot technique.

Results: More rapid attachment of cells was observed in the type Il collagen coated group than non-coated
group. The phosphorylated SMAD 2 and 3 were expressed in the type Il collagen coated group and synergisti-
cally up-regulated phosphorylation in the co-treated group. The phosphorylated FAK at tyrosine 925 was acti-
vated by TGF-f1 treatment and synergistically up-regulated by both stimuli. But there was no meaningfully
changed phosphorylation of extracellular signal regulated protein kinase (ERK) 1/2 and p38, as known down-
stream molecules of FAK cascade.

Conclusion: This result means that SMAD 2, SMAD 3 and tyrosine 925 of FAK are involved in this signal
cross-talking in articular chondrocytes.
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Fig. 1. Microscopic morphological features of attached articular chondrocytes. Articular chondrocytes were
seeded on type Il collagen (1 «g/ml) coated or non-coated plates after serum starvation for 12 hours and
1 hour later, we observed with an optical microscopy (< 200). (A) Non-treated group, (B) Type Il colla-
gen coated group, (C) TGF-51 treated group, (D) Type I collagen and TGF-£1 co-treated group.
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Fig. 2. SMAD 2 and SMAD 3 phosphorylation by the type Il collagen. The whole cell lysates were obtained at
1, 2, 4, 12, 24, 48, 96 hours after stimulation and detected by western blot. SMAD 2 and 3 were phos-
phorylated by type Il collagen (1 xg/ml, Right) more quickly and stronger than non-coated group (L eft)
were detected with western blot analysis.
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Fig. 3. Synergic effect on phosphorylation of SMAD 2 and 3 by combination of type Il collagen and TGF-S1.
After stimulation, unattached cells were washed out with PBS and attached cells were lysed directly
with lysis buffer at 12, 24, 48, 96 hours . Phospho-SMAD 2 (A) and phospho-SMAD 3 (B) were detect-
ed using western blotting. Phosphorylation of these two molecules in type Il collagen (Group B) or
TGF-B1 (Group C) stimulated group was time dependently decreased after 24 hours. Until 96 hours,
however, phosphorylation of those was maintained by co-stimulation (Group D). This means that there
was synergic effect by signal cross-talk between integrin and TGF-A31 pathways.
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Fig. 4. Synergistically activated tyrosine 925 residue of FAK. Chondrocytes were seeded in coated or non-coat-
ed plates containing TGF-A31 or not. Whole cell lysates were obtained at 1, 2, 4, 12, 24, 48, 96 hours
after stimulation and western blotting was performed with phosphorylation site (tyrosine 397 (A) or 925
residue (B)) specific antibodies of FAK. There was synergic effect on phospho-FAK at tyrosine 925

residue.
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Fig. 5. Phosphorylation of ERK and p38. Cells were seeded in type Il collagen coated or non-coated plates containing
TGF-£1 or not. Whole cell lysates were obtained at 1, 2, 4, 12, 24, 48, 96 hours after stimulation and western
blot analysis was performed with phospho-specific ERK1/2 (A) and p38 (B) MAPKSs.
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Fig. 6. A diagram of signal cross-talk between integrin
and TGF-£1 cascades. We suggested in this study
that there was the signal cross-talk between type
Il collagen triggered integrin signal cascade and
TGF-A1 signal pathway. Also, the tyrosine 925
residue and SMAD 2 and SMAD 3 were related
on thissignal cross-talk.
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