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Fig. 1 Mechanisms of signaling regulation of the SPINK in dermatological disorders
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Abstract Serine protease inhibitor Kazal-type (SPINK) is a skin keratinizing protease inhibitor, which was
initially found in animal serum and is widely present in plants, animals, bacteria, and viruses, and they act as key
regulators of skin keratinizing proteases and are involved in the regulation of keratinocyte proliferation and
inflammation, primarily through the inhibition of deregulated tissue kinin-releasing enzymes (KLKs) in skin
response. This process plays a crucial role in alleviating various skin problems caused by hyperkeratinization and

inflammation, and can greatly improve the overall condition of the skin. Specifically, the different members of the
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SPINK family, such as SPINKS, SPINK6, SPINK7, and SPINK9, each have unique biological functions and
mechanisms of action. The existence of these members demonstrates the diversity and complexity of skin health
and disease. First, SPINK5 mutations are closely associated with the development of various skin diseases, such as
Netherton’s syndrome and atopic dermatitis, and SPINKS is able to inhibit the activation of the STAT3 signaling
pathway, thereby effectively preventing the metastasis of melanoma cells, which is important in preventing the
invasion and migration of malignant tumors. Secondly, SPINK6 is mainly distributed in the epidermis and
contains lysine and glutamate residues, which can act as a substrate for epidermal transglutaminase to maintain
the normal structure and function of the skin. In addition, SPINK®6 can activate the intracellular ERK1/2 and AKT
signaling pathways through the activation of epidermal growth factor receptor and protease receptor-2 (EphA2),
which can promote the migration of melanoma cells, and SPINK6 further deepens its role in stimulating the
migration of malignant tumor cells by inhibiting the activation of STAT3 signaling pathway. This process further
deepens its potential impact in stimulating tumor invasive migration. Furthermore, SPINK7 plays a role in the
pathology of some inflammatory skin diseases, and is likely to be an important factor contributing to the
exacerbation of skin diseases by promoting aberrant proliferation of keratinocytes and local inflammatory
responses. Finally, SPINK9 can induce cell migration and promote skin wound healing by activating purinergic
receptor 2 (P2R) to induce phosphorylation of epidermal growth factor and further activating the downstream
ERK1/2 signaling pathway. In addition, SPINK9 also plays an antimicrobial role, preventing the interference of
some pathogenic microorganisms. Taken as a whole, some members of the SPINK family may be potential targets
for the treatment of dermatological disorders by regulating multiple biological processes such as keratinization
metabolism and immuno-inflammatory processes in the skin. The development of drugs such as small molecule
inhibitors and monoclonal antibodies has great potential for the treatment of dermatologic diseases, and future
research on SPINK will help to gain a deeper understanding of the physiopathologic processes of the skin.
Through its functions and regulatory mechanisms, the formation and maintenance of the skin barrier and the
occurrence and development of inflammatory responses can be better understood, which will provide novel ideas

and methods for the prevention and treatment of skin diseases.
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