Syndecan-4 provides protection against myofibroblast differentiation and fibronectin deposition
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Cardiac fibrosis is a key driver of heart failure (HF) because during HF progression, cardiac remodelling occurs and this is largely due to cardiac fibrosis, which is the result of increased myofibroblast activation1,2. Myofibroblast differentiation leads to the myofibroblast biomarker αSMA being raised and increased extracellular matrix (ECM) deposition, including collagen and fibronectin2,3. Syndecan-4 (SDC-4) is a proteoglycan that has gained importance as a potential regulator of myofibroblast differentiation and it is upregulated in the cardiac tissue from in vivo pressure overload models3. What is currently unclear is the mechanisms involved in SDC-4 regulation of myofibroblast differentiation and subsequently ECM component production.
To address this in vitro, we used foetal human cardiac fibroblast (fHCF) primary cells to observe the effect of SDC-4 knockdown siRNA on αSMA levels. αSMA can be increased by the potent myofibroblast stimulator, TGFβ1, and extracellular latent TGFβ is bound in the ECM and this binding requires fibronectin among other molecules4,5. Therefore we began to investigate if there were differences in fibronectin deposition using immunohistochemistry (IHC) on fixed fHCF cells following SDC-4 knockdown and in vivo using cryosections from wild type (WT +/+) and SDC-4 knock out (SDC-4 -/-) mice hearts. 
 Our results showed that a reduction in SDC-4 led to significantly increased mRNA and protein levels of αSMA in vitro. From the IHC both in vitro and in vivo, we saw an increase in fibronectin deposition in the ECM suggesting that SDC-4 may play a protective role in cardiac remodelling.
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