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Antler regeneration and its proteomics research
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Abstract
BACKGROUND: Deer antlers are the only known mammalian organs that can periodically regenerate, and antler
regeneration is known as a stem cell-based process. The stem cells locate in the potentiated region of pedicle
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periosteum, and form the basis for deer antler regeneration. Study on the proteome in deer antler and pedicle
periosteum is of great importance for revealing biological activity and the mechanism underlying deer antler
regeneration.

OBJECTIVE: To summarize research progress in antler regeneration, as well as the major approaches and the status of
antler proteomics research.

METHODS: A computer-based online search of PubMed and CNKI databases was performed for acquiring the
articles in English and Chinese by using the key words of “deer antler; antler regeneration; antler proteome”. The
searched articles are all related with antler regeneration histology and morphology, antler stem cells and proteome
studies. Repetitive studies or articles that are unrelated to the search criteria were excluded. A total of 43 papers were
included for review.

RESULTS AND CONCLUSION: After preliminary screening in PubMed and CNKI database, 43 articles were finally
selected. The literature showed that, based on the histological experiments, deer antlers can periodically regenerate and
antler regeneration is a stem cell-based process. The pedicle periosteum is divided into potentiated region and dormant
region, which are distinguished by the degree of contacting with the skin. The interactions between potentiated region
and its covering skin prompts antler stem cells to develop into a complete antler. And the proteomes in antler and pedicle
periosteum play important roles in regulating the regeneration. Getting a complete protein map and using genetic
engineering to study the function of unknown proteins can establish significant foundation for understanding unique
biological activities and regeneration of deer antler. And it can provide a reference in the regulation effect of related
proteins in the regenerative mammalian organs.

Subject headings: stem cells; periosteum; regeneration; proteins; biology
Funding: the National Natural Science Foundation of China, No. 31170950; the National “863” Program of China, No.
2011AA100603
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