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The Comparison of Proteome Maps between Sera of Patients with
Atopic Dermatitis and Normal Controls

Ju Hee Lee, Hyo Youn Lee, and Kwang Hoon Lee

Department of Dermatology, Cutaneous Biology Research Institute,
Yonsei University College of Medicine, Seoul, Korea

Atopic dermatitis is the most common chronic inflammatory skin disease that occurs in children and
sustains to adults with increasing incidence. However, we have diagnostic and therapeutic difficulties
because of the wide range in symptomatology and the fluctuating course as well as unknown
pathophysiology. Proteomics, based on the protein measurement by two-dimensional gel electrophoresis
followed by the protein identification and characterization by mass spectrometry, is a new emerging field
for understanding cell physiology and pathophysiology of diseases. We acquired the proteome maps of the
seta from atopic dematitis patients and normmal controls by isoelectric focusing in 3-10 non-linear
immobilzed pH gradients strips and two-dimensional electrophoresis, and compared them. We also
compared the patients’ sera according to the symptom severity and the disease activities. Quantitative
differences in protein expressions between gel groups could be found and many increased or decreased
spots due to protein changes were found to be statistically significant. We detected that 7 spots were
changed in the sera of patients with atopic dermatitis in comparing with the sera of normal controls.
Compared to the patients with mild symptom of atopic dermatitis, the patients with severe symptom
showed 5 protein spots decreased. And 4 protein spots were increased in the sera of inactive disease status
in comparing with the sera of active status. The changes in many protein spots were statistically significant
in the comparison of the sera of patients with atopic dermatitis and normal controls. Proteomics in atopic
dermatitis would be helpful in diagnosing the disease and evaluating the disease activity.
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Dermatophagoides farinae (d2)°)] W3+ radioallergosorbent
assay (RAST) 5& Algstslon, A8 3l A8 W§Es <
7155 Fol AR olEduny B At
el 2] 10mle] AL A3 ste] 15mle] A|F ] &3]
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B2V, Dermatophagoides  pteronyssinus (A1)}

2. A& 25 Y =3} (rehydration)

TR 9A F 25 105 pH 8.09] 1M Tris, 0.3% sodium
dodecyl sulfate (SDS), 3% dithiothreitolo] h-# B3] =
N 50 p0} 412 F 95°CollA 527 ZpdEct AAA =
& 7M urea, 2M thiourea, 2 mM tributyl phosphine, 4% 3-
[(3-cholamidopropyl) dimethylammonio-]-1-propane-
sulfonate, 1.0% carrier ampholyte, 40mM Tris, 0.002%
bromophenol blue dye -] 3HHH & A7|dE Al d=
M 400 WF 3T T, 207, 12,000 pmol|A] 2087 L4
welate] AdE FRAAY. A taye] A HA71YF
Alg ggdon 3Mste] Yalie|d AR 400 w= B,
18 cm@| pH3-10 non-linear immobilized pH gradient (IPG)
strip (Amersham Phamarcia Biotech, Piscataway, NJ, USA)
= 3710l AZIA BA ARskar 24413 BRG] A
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AN3kA1Z] IPG strip2 IPG-phor (Amersham Phamarcia
Biotech) & o &3t0] A0 ZE] TANH AR A
7+ A elele] 543k (isoelectric focusing:IEF)A| 7]t} IEF &
d IPG strip2 3.6 g2 urea, 2% SDS, 5M Tris 2 ml, 50%
glycerol 4 ml, 25% acrylamide 1 ml, 200 mM MTBP 250 y{
7b A B g oA 2587 E2 8 (equilibration) A]
Ak

Polyacrylamide gel #|2}& €3fe] 1.875M Tris buffer”}
A 9% k= 40 mle} 40% stock acrylamide 45 ml, =
F¢ 115mlE &33l3, 16% buffer 40ml, 40% stock
acrylamide 80 ml, 50% glycerol 80 ml& &38taleit) o2 A
A2 9-16% gradient polyacrylamide gel (21 cm X 21 cm
X 1.5 mm)|| 0.5% agarose, 0.001% bromophenol blue dye”}
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acetate 34 g, ZHF 330 ml= 308-7F A AT 10874 3
W A A3 B 2.5% silver nitrate 50m{S} ZEF= 450 mlE 7}
@ the, oAl 124 % 0 93k 443 el sodium
carbonate 12.5 g, formaldehyde 200 0, &5 500 ml=Z 2
A A17] a1, EDTA 7.3g, 5 500 ml2 @3S FTr 7] &
500 ml=2 554 A W AlE ST
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Table 1. Clinical Symptom and Laboratory Findings in the Patients with Atopic Dermatitis

Duration

Total IgE

Eosinophil count

Patient Sex/Age (year) Severity (Ujml) (i 0 4 7 RAST d1/d2
1 M/14 10 moderate 116 2 4/4
2 M/15 10 severe 941 7.6 4/4
3 M/24 15 moderate 588 ND 0/2
4 F/23 13 severe 2800 35 4/4
5 M/8 4 severe 904 5 12
6 M/9 1 moderate 446 5.7 4/4
7 M/19 14 severe 3000 7.4 4/4
8 F/6 5 severe 266 10 3/4
9 M/9 9 severe 3000 14.4 4/4
10 M/20 15 severe 584 3.1 0/0
11 F/5 3 moderate 552 17.8 ND
12 F/16 8 moderate 1469 43 4/4
13 F/7 5 moderate 1110 94 4/4
14 F/19 10 moderate 466 22 4/4
15 F/8 5 mild 176 3 3/3
16 F/6 3 mild 183 1.9 ND
17 M/19 2 mild 240 79 3/3
ND: Not Done

] (pD) 3} A% (molecular weight,

g w e S
MW)E ¥, £430h patel 005 olatel A9E fro

Z I
1. OIEL|L[RY SXIQ| Qalerat o SHAsHE ZHAL 4
ol N AT HA 91, oA} W o F 17
of AR 24U, B FH7IE 7ol 24
Lo mE EREE AR 3, FTE THOR Fx Yol
o, sz159] Bt total IgE =X+ 805 Umidc). it
FATEE 74 X 10" (2 AAE A3 169 25N F

7FEe] e, 10e] $hxlellA] dl, d2¢]] tgt RASTo|

*1 3+0]Ako] ZhokA) W22 B It} (Table 1). Z4to] &A413}
o Aeisl 224 AejoM e EHe nwd Ao G
7| 16301 em X8 A B3t toal IgE FHE

1256 Uml, X8 & 1202 UmlE & zjo]= gt} o]

5 FoA BF SATFE 52 X 10° (1, 5o E A

HAA =)o gk &7k X RE, 27 o|A| & cyclosporine

o= Amslon, P A7 7]7HE 1378€ |t} (Table

2).
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o}gﬁ]ﬁ]“oﬂ gxpe] AL o] gdto] o)A AVAFE
< A|313F & PDQuest?] Student’s t-test® X8t Ax}, &
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Table 2. Laboratory Findings of Patients with Atopic Dermatitis According to the Disease Severity

ZREE A ¥
2 e 2 1799 $ F 16W (941%)914 adke &
5 AL BT} (Fig. 3). o|Yo% EAZF 61.6 kDa¥} 5.539)
SRS TARE Ze 23ko] 15HdA A, EAE 458

. Duration of Tx Total IgE (Ujml) RAST d1/d2
Pt. Severity Tx (months)
° Pre-Tx Post-Tx Pre-Tx Post-Tx
1 M D 10 116 114 4/4 3/3
2 S D 17 941 1486 4/4 4/4
3 M C 3 588 661 072 ND
4 S D 4 2800 2570 4/4 4/4
5 S D 17 904 898 1/2 3/4
6 M D 17 446 149 4/4 3/4
7 S C 22 3000 2600 4/4 ND
Tx: Treatment, M: Moderate, S: Severe, D: Desensitization to house dust mite,
C: Cyclosporine, ND: Not Done
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Fig. 1. The result of two-dimensional electrophoresis of sera of

AD patients and normal controls.

Fig. 2. Large gel two-dimensional electrophoresis of serum of
AD patients. Total of 7 spots were changed in the sera of patients
with AD compared to that of normal controls (p=0.05). Spots

P - »

increased in AD patients are marked with red arrows and spots
decreased in AD patients are marked with blue arrows.

Fig. 3. Comparison of the different spots in two-dimensional elec-
trophoresis of AD patients and normal controls. Protein spot with 5.64
isoelectric point and 48.3 kDa molecular weight (A) and spot with 5.78
isoelectric point and 48.5 kDa molecular weight (B) are increased in sera
from patients with atopic dermatitis. Spot with 5.58 isoelectric point and
138.2 kDa molecular weight (C) is decrease in patients with atopic
dermatitis compare to normal controls. (NC: normal control, AD: atopic
dermatitis, p=0.05)
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Table 3. Comparison of Two-dimensional Electrophoresis of Sera of AD Patients and Normal Controls

Protein Spot  Molecular Weight (kDa)

Isoelectric Point (pl)

No. of the Patients (%) Spot Changes

1 138.2 5.58
2 79.3 5.43
3 61.6 5.53
4 45.8 6.81
5 62.2 5.47
6 48.3 5.64
7 48.5 5.78

16 (94.1) decreased
16 (94.1) decreased
15(88.2) decreased
12 (70.6) decreased
11(64.7) increased
14 (82.4) increased
13 (76.5) increased

Table 4. Comparison of Two-dimensional Electrophoresis of Sera of AD Patients Sccording to the Symptom Severity

Molecular Weight

Protein Spot Isoelectric Point (pI)

No. of the Patients (%) Spot Changes

(kDa)
13 121.1 5.88 4 (57.1) increased
14 82.5 6.06 5(71.4) increased
15 82.3 598 5(71.4) increased
16 75.8 5.34 4 (57.1) increased
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Fig. 4. The result of two-dimensional electrophoresis of sera of
AD patients according to the symptom severity
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Fig 5. Comparison of large gel two-dimensional electrophoresis
of serum of AD patients according to symptom severity. Total 5
spot changes were observed. All 5 spots were decreased in the
sera of AD patients with severe symptoms compared to that of
patients with mild symptoms (p=0.05).
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Fig. 6. Comparison of the different spots in two-dimensional
electrophoresis according to the symptom severity. Protein spot with
5.24 isoelectric point and 78.1 kDa molecular weight (D) and spot
with 5.26 isoelectric point and 76.7 kDa molecular weight (E) in
patients with mild symptom are decreased in sera from patients with
severe symptom (p=0.05).

Table 5. Comparison of Two-dimensional Electrophoresis of Sera of AD Patients According to the Disease Activity

Molecular Weight

Protein Spot Isoelectric Point (pI)

No. of the Patients (%) Spot Changes

(kDa)
13 121.1 5.88 4 (57.1) increased
14 82.5 6.06 5(714) increased
15 82.3 5.98 5(714) increased
16 75.8 5.34 4 (57.1) increased
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Fig. 7. The result of two-dimensional electrophoresis of sera of
AD patients according to the disease activity.

vl A SV AT (Fig. 7, 8). 557 7989] Sl A&
A, TE N wad=d A2k 82.5 kDa, SHA 6.069 2
FE3} EAT 823kDa, SHH 5989] 2EE 1 F 5%oA
Z7\8kdr} (Fig. 9). %3+ 121.1 kDae] ¥-A23) 5889 %
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Fig. 8. Comparison of large gel two-dimensional electrophoresis
of sera of AD patients according to the disease activity. Four
increased spots were observed in the sera of inactive AD patients
compared with that of active AD patients (p=0.05).
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Fig. 9. Comparison of the different spots in two-dimensional
electrophoresis according to the symptom activity. Protein spot with
5.98 isoelectric point and 82.3 kDa molecular weight (F) and spot
with 6.06 isoelectric point and 82.5 kDa molecular weight (G) in
patients with active state are increased in sera from patients with
inactive state (p=0.05).

A= 23F

% 4730l 27810} (Table 5).
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