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Two-dimensional Electrophoresis for Proteomics Analysis of Human Epidermis
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Abstract: [ Objective] To establish two-dimensional electrophoresis (2-DE) technology for human epidermis,
and analyze the proteome of human epidermis by mass spectrometry. [ Methods] Total proteins of epidermis were
extracted by homogenization and separated by 2-DE using immobilized pH gradient (IPG) strips. The 2-DE maps
were matched and analyzed using image analysis software PDQuest 7.4, and some of the protein spots were
identified by mass spectrometry. [Results] The 2-DE methods for proteomics analysis of human epidermis was
successfully established, and four different staining 2-DE profiles were obtained and compared. Proteins spots were
well distributed in pH 5 ~ 8 and molecular weight range of 15 ku ~ 100 ku. 586 + 14 protein spots were detected in
the silver staining maps. Within the three staining methods compatible with mass spectrometry, Neuhoff’s colloidal
staining was most suitable for the proteomics analysis of human epidermis. With 350 g protein loaded,394 + 9
protein spots were detected with a match rate of 85.53%. Finally the peptide mass fingerprinting (PMF) of two of
the proteins were obtained using matrix-assisted laser desorption/ionization-time-of-flight mass spectrometry, and
then identified as Caspase 14 precursor and Heat shock 27ku protein 1. [ Conclusion] The established 2-DE methods
and maps of epidermis provide reference data for skin proteomic studies, and help to construct the platform for
human skin proteomics.
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Fig.1 The 2-DE map of human epidermis

A . stained with silver nitrate; B ; stained with Neuhoff's colloidal stain; C; stained with blue silver stain; D ; stained with classical Coomassie Blue stain
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Table 1 Detection of protein spots in the 2-DE profiles
of human epidermis

Number of Matched Match rate

Staining method
spols spots (%)

394+9  337+48 85.53
389+15 33063  85.05
Classical Coomassie Blue staining 279 +19 242 +50 86.74

Neuhoff’s colloidal staining

Blue silver staining
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Fig.2 The PMF of protein spots
A: PMF of spot 1; B: PMF of spot 2
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Table 2 Summary of identified human epidermis protein with supporting data

Spot  NCBI accession number Protein name

Theoretical MW (ku) Calculated pl Coverage (%)

1 gi 6912286
2 gi 4504517

Caspase 14 precursor

Heat shock 27kDa protein 1

27.947 5.44 59
22.826 5.98 55

MW molecular weight; pl: isoelectric point
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