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Research Progress on Neural Crest Cells
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Abstract

development. Neural crest cells have the characteristics of self-renewal and pluripotent differentiation. Neural crest

Neural crest cells are a temporary cell population produced by embryonic ectoderm cells during

cells have strong migration ability and can reach any position of the embryo. They can colonize and become progeni-
tor cells or differentiate into different cell lines, including neurons of the peripheral nervous system, endocrine cells,
smooth muscle cells and tendon cells. This cell population is widely involved in the process of tissue damage repair
and is associated with substantial organ fibrosis. This article reviews the biological characteristics, migration and dif-
ferentiation mechanism of neural crest cells, as well as their role in tissue injury repair and their role in fibrosis.
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A part of the trunk neural crest cell population migrates to the dorsolateral side through the sonochotic and ectodermal space and produces melanocytes,

and a part of the trunk neural crest cell population migrates to the ventral medial side through the neural tube and body segment to produce sensory and

sympathetic ganglia, Schwann cells, and chromophils.
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Fig.1 Migration pathways of trunk neural crest derived cells (modified from the reference [13])
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Neural crest cells undergo the EMT process during migration, which is regulated by cadherin, SNAIL protein, Cx43 protein, etc. The migration and dif-

ferentiation of neural crest cells are affected by BMPs/Wnt, FGFs and microenvironment. Some neural crest cells maintain their polypotenty in the state

of neural crest stem cells, and some neural crest cells can directly differentiate into neurons, smooth muscle cells, melanocytes, glial cells, etc.
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Fig.2 Differentiation and migration of neural crest cells
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In the event of nerve damage, neighboring Schwann cells are activated and dedifferentiated into SCPs or NCSCs-like cells under the regulation of c-Jun

and MAPK/ERK signals. In addition, Schwann cells, as well as neural crest derivatives, secrete cytokines and chemokines in large quantities to help

recruit monocytes to promote tissue repair.
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Fig.3 Neural crest cells in tissue repair
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