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Calcific aortic valve disease (CAVD) is one of the most prevalent 
cardiovascular diseases in the elderly and is becoming an increasingly 

important health issue with the emerging longevity. Chronic inflammation and 
progressive calcification of the aortic valve leaflets cause valvular dysfunction 
and heart failure. Currently, pharmacological intervention of CAVD progression 
is unavailable and the interaction between the pro-inflammatory and pro-
osteogenic mechanisms in aortic valve calcification is poorly understood. 
Aortic valve interstitial cells (AVICs) are actively involved in valvular 
calcification. Our studies found that human AVICs express osteogenic proteins 
(including BMP-2 and TGF-β1) in response to stimulation of Toll-like receptor 
(TLR) 2, 3 or 4. Further, the TLR-mediated osteogenic response in human AVICs 
leads to pro-osteogenic reprogramming characterized by the expression of 
Runx2 and alkaline phosphatase, and formation of calcium deposits. These 
studies uncovered a novel mechanistic role of the AVIC innate immunity in 
aortic valve calcification. Our recent work identified several endogenous 
factors that can elicit the osteogenic responses in human AVICs through TLRs, 
including oxidized low-density lipoprotein, biglycan and matrilin 2. While these 
endogenous factors utilize distinct TLRs, they induce the osteogenic responses 
through common signalling pathways, mainly the NF-κB and ERK1/2 pathways. 
Our findings demonstrate that damage-associated molecular patterns are 
capable of inducing the osteogenic responses in human AVICs and that the 
innate immune receptors have novel functions in modulating the osteogenic 
responses in human aortic valve cells. These findings suggest that AVIC TLRs 
may play an important role in the pathogenesis of CAVD and that modulation 
of the common signalling pathways utilized by TLRs may have therapeutic 
potential for suppression of CAVD progression.
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