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The Analysis of Epidermal Proteins
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in Patients with Psoriasis by

Two-Dimensional Gel Electrophoresis

Dong Hoon Lee, M.D., Kwang Hoon Lee, M.D., Yoon-Kee Park, M.D.

Department of Dermatology, Yonsei University College of Medicine, Seoul, Korea

Background : Psoriasis is a common, chronic, recurrent, inflammatory disease of the skin charac-
terized by circumscribed, erythematous, thick plaques covered by silvery white scales. Although many
researchers are working hard on the topic, we are still in search of its exact pathophysiology.

Proteomics is a new emerging field of research for understanding cell physiology and patho-
physiology of diseases, based on the protein measurement by high resolution two-dimensional gel
electrophoresis followed by the protein identification and characterization by mass spectrometry.

Objective : The purpose of this study was to identify the specific epidermal proteins in patients

with psoriasis.

Methods : We compared the proteome maps obtained from uninvolved and involved psoriatic
epidermis by isoelectric focusing in 3-10 non-linear immobilzed pH gradients strips and two-

dimensional electrophoresis

Results : The significant differences in protein expressions between two groups were found as
evidenced by many increased or decreased protein spots. We found that 15 spots showed changes in

the involved psoriatic epidermis as compared to the uninvolved psoriatic epidermis. Protein spots with
6.8 kDa/pl 7.3, 6.9 kDa/pl 6.9, 7.3 kDa/pl 7.8, 8.8 kDa/pl 6.6, 11.5 kDa/pl 6.7, 11.6 kDa/pl 6.9,
13.1 kDa/pl 5.9, 13.2 kDa/pl 6.1, 13.8 kDa/pl 5.6, 15.2 kDa/pl 5.9, 48.3 kDa/pl 4.8, 49.7 kDa/pl
4.8, 49.9 kDa/pl 4.9, 29.7 kDa/pl 7.3 were increased in 100% of involved psoriatic epidermis and
protein spots with 70.9 kDa/pl 5.3 decreased in 80% of involved psoriatic epidermis as compared to
uninvolved psoriatic epidermis.

Conclusion : The significant changes in many protein spots were observed in involved psoriatic
epidermis as compared with uninvolved psoriatic epidermis. The proteomics in psoriasis may be
helpful for the understanding its pathophysiology and treatment.

(Korean J Dermatol 2003;41(2) : 207~213)
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dodecyl sulfate(SDS), 3% dithiothreitolo] SHf-H 23] A=
A 50008t AL F 95ToA 5 B3 sHEeA T A A
55 5M urea, 2M thiourea, 2mM tributyl phosphine, 2%
3-[(3-cholamidopropyl) dimethylammonio-]-1-propane-sulfonate,
0.2% carrier ampholyte, 40 mM Tris, 0.002% bromophenol
blue dye So] gHd A A7GE A2 4EN 4002
Mg &, 20T, 12,000rpmel Al 20%-3F A4 EE]ste] A
THS FHAAT A} rayol] A AV)GTFE AR 4F
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4 115mE E33ta, 16% buffer 40ml, 40% stock
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Table 1. Clinical symptoms and laboratory findings in the patients with psoriasis

Patient Sex/Age D(l;r::r())n Type Biopsy site | Koebner’s phenomenon CBC* blood chemistry
1 F/34 2 plaque leg + normal normal
2 M/22 2 plaque arm + normal normal
3 M/61 2 plaque back - normal normal
4 F/22 10 plaque leg + normal normal
M/14 1 plaque leg - normal normal

CBC* : complete blood count

Table 2. Comparison of two-dimensional electrophoresis of epidermal proteins from involved and uninvolved psoriatic
epidermis

Protein Spot Molecular Weight (kDa)  Isoelectric Point (pI) No. of the Patients (%) Spot Changes
A 6.8 7.3 5(100) Increased
B 6.9 6.9 5(100) Increased
C 73 7.8 5(100) Increased
D 8.8 6.6 5(100) Increased
E 11.5 6.7 5(100) Increased
F 11.6 6.9 5(100) Increased
G 13.1 5.9 5(100) Increased
H 13.2 6.1 5(100) Increased

1 13.8 5.6 5(100) Increased
J 15.2 59 5(100) Increased
K 48.3 4.8 5(100) Increased
L 49.7 4.8 5(100) Increased
M 49.9 49 5(100) Increased
N 29.7 7.3 5(100) Increased
(0] 70.9 53 4(80) Decreased
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Fig. 1. The result of two-dimensional electrophoresis of
epidermal proteins from involved and uninvolved psoriatic
patients.
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Fig. 3. The protein spots with 6.8 kDa/pl 7.3(A), 6.9
kDa/pl 6.9(B), 7.3 kDa/pl 7.8(C), 8.8 kDa/pl 6.6(D), 11.5
kDa/pl 6.7(E), 11.6 kDa/pl 6.9(F), 13.1 kDa/pl 5.9(G), 13.2
kDa/pl 6.1(H), 13.8 kDa/pl 5.6(I), and 15.2 kDa/pl 5.9(J)
are increased in 100% of the involved psoriatic epidermis as
compared with the uninvolved psoriatic epidermis.

UP: uninvolved psoriatic epidermis, IP: involved psoriatic
epidermis, p<0.05).
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8.8 kDa/6.6(D), 11.5 kDa/6.7(E), 11.6 kDa/6.9(F), 13.1 kDa/
5.9(G), 13.2 kDa/6.1(H), 13.8 kDa/5.6(I), 15.2 kDa/5.9(J), 48.3
kDa/4.8(K), 49.7 kDa/4.8(L), 49.9 kDa/4.9(M), 29.7 kDa/7.3
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Fig. 2. Large gel two-dimensional electrophoresis of
epidermal proteins from patients with psoriasis. A total of
15 spots differed in the involved psoriatic epidermis from
those of the uninvolved psoriatic epidermis (p<0.05). The
spots increased in the involved psoriatic epidermis are
marked with red arrows and the spots decreased are marked
with blue arrows.

M.W : molecular weight, pl : isoelectric point
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Fig. 4. The protein spots with 48.3 kDa/pl4.8(K), 49.7
kDa/4.8(L), 49.9 kDa/4.9(M) are increased in 100% of the
involved psoriatic epidermis as compared with the uninvolved
psoriatic epidermis.
UP : uninvolved psoriatic epidermis, IP: involved psoriatic
epidermis, p<0.05).
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Fig. 5. The protein spot with 29.7 kDa/pl 7.3 (N) is
increased in 100% of the involved psoriatic epidermis as
compared with the uninvolved psoriatic epidermis.

UP: uninvolved psoriatic epidermis, IP: involved psoriatic
epidermis, p<0.05).
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Fig. 6. The protein spot with 70.9 kDa/pl 5.3 (O) is
decreased in 80% of the involved psoriatic epidermis as
compared with the uninvolved psoriatic epidermis.

UP: uninvolved psoriatic epidermis, IP: involved psoriatic
epidermis, p<0.05).
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