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Bone Morphogenetic Proteins (BMPs), a group of growth factors, are also
known as cytokines and metabologens. BMPs were first identified by their
capacity to promote the development of bone and cartilage, but they are
now understood to be a set of crucial morphogenetic signals that
coordinate tissue architecture throughout the body. The numerous
functions for deregulated BMP signalling in diseased processes highlight,
the significance of BMP signals in physiology. BMP signalling pathway
dysregulation frequently occurs in cancer. In contrast, over activation of
BMP signalling after reflux-induced esophagitis causes Barrett's
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BMP signalling is for example, a critical factor in the progression of colon cancer and is in turn a significant factor in
the progression of colon cancer. Recombinant human BMPs (rhBMPs) are employed in orthopaedic procedures
such oral surgery, spinal fusions, and nonunions. The Food and Drug Administration (FDA) has granted approval for
some uses of rhBMP-2 and rhBMP-7. As a result of its widespread off-label use, rhBMP-2 generates more
overgrowth bone than any other BMP.

BMPs are created using recombinant DNA technology for clinical application (recombinant human BMPs; rhBMPs).
Currently, recombinant BMP-2 and BMP-7 are permitted for usage in humans. Recently, BMP-7 has also been used
to treat Chronic Renal Disease (CKD). In murine animal models, BMP-7 has been demonstrated to stop the loss of
glomeruli brought on by sclerosis. Researchers from the Mayo Clinic, Maastricht University, and the RNA
therapeutics-focused biotech firm Ethris GmBH discovered in a 2022 study that chemically altered mRNA encoding
BMP-2 enhanced dosage-dependent healing of femoral osteotomies in male rats. The mRNA molecules were

placed onto sponges, complexed with nonviral lipid particles, and then surgically inserted into the bone defects.
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They stayed in the immediate vicinity of the application. Bony tissues that were rebuilt following mRNA treatment
demonstrated higher strength and less development of large callus than those that had received rhBMP-2 directly.

Bone morphogenetic protein receptors are particular receptors on the cell surface that BMPs bind with (BMPRs).
SMAD family proteins are mobilized as a result of signal transduction through BMPRs. The heart, central nervous
system, cartilage, as well as post-natal bone growth, are all influenced by the signalling pathways including BMPs,
BMPRs, and SMADs. They play a significant function in the early skeletal development and patterning of the embryo
during development. As a result, BMP signalling disruption can have an impact on the growing embryo's body plan.
For instance, BMP-4 and its blockers chordin and noggin assist in controlling the polarity of the embryo. Specifically,
the formations of the neural plate are significantly influenced by BMP-4 and its inhibitors. Ectoderm cells are
signalled by BMP-4 to transform into skin cells, but this signal is blocked by inhibitors secreted by the underlying
mesoderm, allowing the ectoderm to continue developing brain cells as usual. Additionally, the roof plate of the
growing spinal cord secretes BMPs that aid in the differentiation of dorsal sensory interneurons. During foetal and
embryonic development, BMP signalling, a member of the transforming growth factor-beta class promotes a variety
of embryonic patterning. For instance, BMP signalling regulates the early development of the Mullerian Duct (MD), a

tubular structure in the early stages of embryonic development that later develops into female reproductive tracts.

There is disagreement regarding the usage of rhBMPs even though there is little doubt that they are effective in
clinical settings. Orthopedic physicians frequently receive compensation for their contributions to the creation of
new products, but several of the surgeons in charge of the initial Medtronic-funded research on the effectiveness of
rhBMP-2 have been charged with bias and conflicts of interest. One surgeon, for instance, who served as the
principal author on four of these research publications, failed to disclose any financial relationships while employed

by the business, despite receiving more than 4 million dollars from Medtronic for three of the studies.
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