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The skin epidermis is the outermost epithelial tissue that protects the body from the
external environment. The skin epidermis forms an effective barrier against obnoxious
stimuli from outside and simultaneously functions as a semipermeable membrane, helping
to maintain proper moisture within the body. The human skin epidermis is relatively thick
and robust compared to that of other terrestrial mammals [1], which is most probably
due to the paucity of protecting hairs. Even within healthy humans, differences in the
structure of skin epidermis and barrier function can be observed [2]. To adapt to the
surrounding environment, the skin epidermis has evolved to become a dynamic structure
with homeostatic capabilities that can cope with altering external conditions [3,4]. Mostly
unidentified complex differentiation/proliferation processes orchestrate the maturation of
skin epidermis and its homeostasis.

Disruption of epidermal homeostasis is associated closely with the deterioration of
skin health and the pathophysiology of various skin diseases, including ichthyosis, xerosis,
atopic dermatitis, and psoriasis, signifying its pathological and aesthetic importance.
Consequently, skin epidermis has been an important topic for dermatology, pathology,
pharmacology, toxicology, molecular biology, and cosmetic sciences. This Special Issue,
“Skin Epidermis and Barrier Function,” comprises excellent articles and reviews related to
various aspects of skin epidermis and barrier function at a molecular level and provides
important insights into future research on skin epidermis and barrier function.

For such research, a proper test model of human physiology or disease is fundamental.
Cunha et al. [5] provided an excellent article introducing human induced pluripotent
stem cell (hiPSC)-derived epidermal keratinocytes from ichthyosis patients. These cells
can be employed to build human relevant experimental disease models in vitro, which
will be of immense help to researching skin diseases. Hwang et al. [6] reported an ex
vivo live full-thickness porcine skin model as a versatile tool for skin barrier research and
toxicity testing. The ban on animal testing in the cosmetics industry has ignited research on
alternative models in dermatology. An ex vivo full-thickness porcine skin model provides
such a cheap but human-relevant experimental skin model.

microRNAs (miRNAs) have expanded knowledge on the regulation of mRNA expres-
sion in various tissues [7]. Lee [8] provided a comprehensive review of the role of miRNAs
in the regulation of epidermal barrier. Beer et al. [9] also reported on the contribution of
miR-155 to keratinocyte differentiation and the pathophysiology of psoriasis, highlighting
the role of miRNAs in the skin epidermis.

The skin epidermis is an integral topic for cosmetic dermatology since it is important
for skin hydration, wound healing, and aging. Rochette et al. [10] provided a comprehen-
sive review on the anti-aging effects of growth differentiation factor 11 (GDF11) in the
skin. Choi et al. [11] found that tenascin C (TNC), an element of the extracellular matrix
of various tissues, was downregulated in aged skin. More importantly, treatment with
recombinant TNC polypeptide increased collagen expression by activating the transform-
ing growth factor- β (TGF-β) signaling pathway. Kobayashi et al. [12] showed that UVB
enhances the mis-localization of claudin-1 through NO and peroxynitrite production in
a human keratinocyte cell line, which can explain the weakening of skin barrier and the
deterioration of skin condition upon exposure to UVB. Lee et al. [13] discovered that a
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synthetic retinoid, seletinoid G, is effective in improving skin barrier function, which they
purported to be due to its wound-healing effects.

Atopic dermatitis is a representative skin disease mainly affecting the epidermis [14].
Souto et al. [15] provided a comprehensive review of treatment strategies for atopic der-
matitis. Lee et al. [16] reviewed the relationship of skin barrier abnormalities and immune
dysfunction. Lee [17] provided an excellent review purporting the role of skin barrier
dysfunction as a pivotal molecular mechanistic cue to induce atopic dermatitis. Toncic
et al. [18] discovered that sphingosine, sphinganine, and their ceramides, components of
intercellular lipids in the stratum corneum, are altered in atopic dermatitis, which they
related to the disrupted skin barrier function of the disease. Ishitsuka and Roop [19] re-
viewed past and present research on the use of loricrin for skin diseases, based on which
they suggested future prospects.

As the guest editor for this Special Issue, I had not expected such enthusiasm from
peer researchers. I am grateful to the authors for the contribution of excellent papers to this
Special Issue. The second Special Issue under the same title is open for submission now,
with a deadline of 31 July 2021. I expect additional excellent articles to be submitted and
contribute to knowledge on the skin epidermis and barrier function.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: This study was funded by the Health Technology R&D Project, Ministry of
Health and Welfare, Republic of Korea (Grant No. HP20C0061).

Conflicts of Interest: The author declares no conflict of interest.

References
1. Todo, H. Transdermal Permeation of Drugs in Various Animal Species. Pharmaceutics 2017, 9, 33. [CrossRef] [PubMed]
2. Joo, K.M.; Nam, G.W.; Park, S.Y.; Han, J.Y.; Jeong, H.J.; Lee, S.Y.; Kim, H.K.; Lim, K.M. Relationship between cutaneous barrier

function and ceramide species in human stratum corneum. J. Dermatol. Sci. 2010, 60, 47–50. [CrossRef] [PubMed]
3. Muñoz-Garcia, A.; Ro, J.; Brown, J.C.; Williams, J.B. Cutaneous water loss and sphingolipids in the stratum corneum of house

sparrows, Passer domesticus L., from desert and mesic environments as determined by reversed phase high-performance liquid
chromatography coupled with atmospheric pressure photospray ionization mass spectrometry. J. Exp. Biol. 2008, 211, 447–458.
[PubMed]

4. Slominski, A.T.; Zmijewski, M.A.; Skobowiat, C.; Zbytek, B.; Slominski, R.M.; Steketee, J.D. Sensing the environment: Regulation
of local and global homeostasis by the skin’s neuroendocrine system. In Advances in Anatomy, Embryology and Cell Biology;
Springer: Berlin/Heidelberg, Germany, 2012; Volume 212, pp. 1–115. [CrossRef]

5. Lima Cunha, D.; Oram, A.; Gruber, R.; Plank, R.; Lingenhel, A.; Gupta, M.K.; Altmüller, J.; Nürnberg, P.; Schmuth, M.;
Zschocke, J.; et al. hiPSC-Derived Epidermal Keratinocytes from Ichthyosis Patients Show Altered Expression of Cornification
Markers. Int. J. Mol. Sci. 2021, 22, 1785. [CrossRef] [PubMed]

6. Hwang, J.-H.; Jeong, H.; Lee, N.; Hur, S.; Lee, N.; Han, J.J.; Jang, H.W.; Choi, W.K.; Nam, K.T.; Lim, K.-M. Ex Vivo Live
Full-Thickness Porcine Skin Model as a Versatile In Vitro Testing Method for Skin Barrier Research. Int. J. Mol. Sci. 2021, 22, 657.
[CrossRef] [PubMed]

7. Bartel, D.P. Metazoan MicroRNAs. Cell 2018, 173, 20–51. [CrossRef] [PubMed]
8. Lee, A.Y. The Role of MicroRNAs in Epidermal Barrier. Int. J. Mol. Sci. 2020, 21, 5781. [CrossRef] [PubMed]
9. Beer, L.; Kalinina, P.; Köcher, M.; Laggner, M.; Jeitler, M.; Abbas Zadeh, S.; Copic, D.; Tschachler, E.; Mildner, M. miR-155

Contributes to Normal Keratinocyte Differentiation and Is Upregulated in the Epidermis of Psoriatic Skin Lesions. Int. J. Mol. Sci.
2020, 21, 9288. [CrossRef] [PubMed]

10. Rochette, L.; Mazini, L.; Meloux, A.; Zeller, M.; Cottin, Y.; Vergely, C.; Malka, G. Anti-Aging Effects of GDF11 on Skin. Int. J. Mol.
Sci. 2020, 21, 2598. [CrossRef]

11. Choi, Y.E.; Song, M.J.; Hara, M.; Imanaka-Yoshida, K.; Lee, D.H.; Chung, J.H.; Lee, S.T. Effects of Tenascin C on the Integrity of
Extracellular Matrix and Skin Aging. Int. J. Mol. Sci. 2020, 21, 8693. [CrossRef] [PubMed]

12. Kobayashi, M.; Shu, S.; Marunaka, K.; Matsunaga, T.; Ikari, A. Weak Ultraviolet B Enhances the Mislocalization of Claudin-1 Me-
diated by Nitric Oxide and Peroxynitrite Production in Human Keratinocyte-Derived HaCaT Cells. Int. J. Mol. Sci. 2020, 21, 7138.
[CrossRef] [PubMed]

http://doi.org/10.3390/pharmaceutics9030033
http://www.ncbi.nlm.nih.gov/pubmed/28878145
http://doi.org/10.1016/j.jdermsci.2010.07.016
http://www.ncbi.nlm.nih.gov/pubmed/20837392
http://www.ncbi.nlm.nih.gov/pubmed/18204000
http://doi.org/10.1007/978-3-642-19683-6_1
http://doi.org/10.3390/ijms22041785
http://www.ncbi.nlm.nih.gov/pubmed/33670118
http://doi.org/10.3390/ijms22020657
http://www.ncbi.nlm.nih.gov/pubmed/33440780
http://doi.org/10.1016/j.cell.2018.03.006
http://www.ncbi.nlm.nih.gov/pubmed/29570994
http://doi.org/10.3390/ijms21165781
http://www.ncbi.nlm.nih.gov/pubmed/32806619
http://doi.org/10.3390/ijms21239288
http://www.ncbi.nlm.nih.gov/pubmed/33291448
http://doi.org/10.3390/ijms21072598
http://doi.org/10.3390/ijms21228693
http://www.ncbi.nlm.nih.gov/pubmed/33217999
http://doi.org/10.3390/ijms21197138
http://www.ncbi.nlm.nih.gov/pubmed/32992650


Int. J. Mol. Sci. 2021, 22, 3035 3 of 3

13. Lee, E.S.; Ahn, Y.; Bae, I.H.; Min, D.; Park, N.H.; Jung, W.; Kim, S.H.; Hong, Y.D.; Park, W.S.; Lee, C.S. Synthetic Retinoid Seletinoid
G Improves Skin Barrier Function through Wound Healing and Collagen Realignment in Human Skin Equivalents. Int. J. Mol.
Sci. 2020, 21, 3198. [CrossRef] [PubMed]

14. Choi, J.H.; Jin, S.W.; Lee, G.H.; Cho, S.M.; Jeong, H.G. Orostachys japonicus ethanol extract inhibits 2,4-dinitrochlorobenzene-
induced atopic dermatitis-like skin lesions in NC/Nga mice and TNF-alpha/IFN-gamma-induced TARC expression in HaCaT
cells. Toxicol. Res. 2020, 36, 99–108. [CrossRef] [PubMed]

15. Souto, E.B.; Dias-Ferreira, J.; Oliveira, J.; Sanchez-Lopez, E.; Lopez-Machado, A.; Espina, M.; Garcia, M.L.; Souto, S.B.; Martins-
Gomes, C.; Silva, A.M. Trends in Atopic Dermatitis—From Standard Pharmacotherapy to Novel Drug Delivery Systems. Int. J.
Mol. Sci. 2019, 20, 5659. [CrossRef] [PubMed]

16. Yang, G.; Seok, J.K.; Kang, H.C.; Cho, Y.Y.; Lee, H.S.; Lee, J.Y. Skin Barrier Abnormalities and Immune Dysfunction in Atopic
Dermatitis. Int. J. Mol. Sci. 2020, 21, 2867. [CrossRef] [PubMed]

17. Lee, A.-Y. Molecular Mechanism of Epidermal Barrier Dysfunction as Primary Abnormalities. Int. J. Mol. Sci. 2020, 21, 1194.
[CrossRef] [PubMed]

18. Toncic, R.J.; Jakasa, I.; Hadzavdic, S.L.; Goorden, S.M.; Vlugt, K.J.G.-v.d.; Stet, F.S.; Balic, A.; Petkovic, M.; Pavicic, B.; Zuzul, K.;
et al. Altered Levels of Sphingosine, Sphinganine and Their Ceramides in Atopic Dermatitis Are Related to Skin Barrier Function,
Disease Severity and Local Cytokine Milieu. Int. J. Mol. Sci. 2020, 21, 1958. [CrossRef] [PubMed]

19. Ishitsuka, Y.; Roop, D.R. Loricrin: Past, Present, and Future. Int. J. Mol. Sci. 2020, 21, 2271. [CrossRef] [PubMed]

http://doi.org/10.3390/ijms21093198
http://www.ncbi.nlm.nih.gov/pubmed/32366052
http://doi.org/10.1007/s43188-019-00026-0
http://www.ncbi.nlm.nih.gov/pubmed/32257921
http://doi.org/10.3390/ijms20225659
http://www.ncbi.nlm.nih.gov/pubmed/31726723
http://doi.org/10.3390/ijms21082867
http://www.ncbi.nlm.nih.gov/pubmed/32326002
http://doi.org/10.3390/ijms21041194
http://www.ncbi.nlm.nih.gov/pubmed/32054030
http://doi.org/10.3390/ijms21061958
http://www.ncbi.nlm.nih.gov/pubmed/32183011
http://doi.org/10.3390/ijms21072271
http://www.ncbi.nlm.nih.gov/pubmed/32218335

	References

