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[ Abstract] Bone remodeling, which is well orchestrated by osteogenesis of osteoblasts and osteoclastogenesis of
osteoclasts, maintains the homeostasis of osteal development and metabolism under physiological conditions. Bone
morphogenetic protein receptor type 1A, also known as activin receptor-like kinase 3 (ALK3), which exists on
cytomembrane, is one of the key receptors of BMP factors, and is an important "gateway" that regulates the entrance of
BMP signaling into cells in order to perform biological functions. The roles of BMP signaling in bone remodeling have
been extensively studied. Many new discoveries have been reported in recent years through research based on transgenic
mice models and focused on ALK3 as targets, shedding new light on the regulations of bone remodeling, cartilage and
joint development, and the occurrence and treatment of bone-related diseases. Established understanding has been
expanded, but new challenges on existing clinical application of BMPs also appeared. Hence, we reviewed recent studies
on ALK3’s involvement in bone formation and bone resorption, analyzed its mechanism of action in bone regulation,
summarized the roles of ALK3 in the development of cartilage and temporomandibular joint, and reported the latest
progress in treatment in preclinical studies, intending to provide references for subsequent studies and clinical

applications in the future.
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