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Comparison of Serum Proteome Maps of
Children with Kawasaki Disease
Seoung Yon Baek, M.D., Young-Mock Lee, Kwang Hoon Lee, M.D."
and Dong Soo Kim, M.D.
Departments of Pediatrics and Dermatology’, College of Medicine,
Yonsei University, Seoul, Korea
Purpose : Kawasaki disease is a systemic vasculitis observed in children under five years of age
and the leading cause of pediatric acquired heart disease, but its pathophysiology is still not com-
pletely understood. With proteomics, the study of quality and quantity of proteins, having been de-
veloped dramatically, we tried to find a way to evaluate the etiology and pathogenesis of Kawasaki
disease by analyzing the serum proteome maps.
Methods : We studied 10 patients admitted to the Pediatric Department of Yonsei Severance Hospi-
tal from January 2000 to July 2001. Half were diagnosed as typical Kawasaki disease and the rest
as upper respiratory infection. Sera collected from the patients were frozen, melted and rehydrated
for isoelectric focusing method using polyacrylamide gel and two-dimensional electrophoresis. The
gel were stained by the silver method and scanned with GS-800 Calibrated Imaging Densitometer.
PDQuest was used to quantify protein and draw proteome maps.
Results : 15 protein spots of molecular weight(kDa)/isoelectric point 76.1/3.80, 75.0/4.70, 74.4/4.70,
66.3/5.77, 91.8/5.77, 125.5/5.84, 92.4/5.85, 83.8/6.09, 77.0/6.26, 76.8/6.39, 103.4/6.49, 126.5/6.40, 122.9/6.74,
35.3/6.18, 28.5/6.68 were significantly decreased in children with Kawasaki disease.
Conclusion : Further evaluations using methods such as electrospray ionization mass spectrometry
(ESI-MS), matrix-assisted laser desorption-ionization mass spectrometry(MALDI-MS) or SWISS—
PROT(Swiss Institute of Bioinformatics, Geneva, Switzerland) would have to be performed to define
and to understand the functions of those protein spots decreased in patients with Kawasaki disease.
(Korean ] Pediatr 2004;47:81-89)
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Table 1. Clinical Characteristics of Children with Kawasaki Disease

Case Sex Age Fever Conjuntivitis Oral mucosal Extrerni‘gy Rash Cervical
No. (months) >5 days change” change nodes

1 M 30 + + + + + +

2 M 47 + + + + + +

3 F 36 + + + + + -

4 M 45 + + + - + +

5 F 37 + + + + + +

“Oral mucosal change : injected pharynx, injected and/or dry fissured lips, strawberry tongue,

erythema of the hands or feet in the acute phase

TExtremity change : edema and/or

Table 2. Serologic and Radiologic Study Results in Children with Kawasaki Disease

Case WBC’ Platelet ESR' CRPT ALT? AST' /Al Abdominal Echocar—
No. (10°/uL) (10°/uL) (mm/hr) (mg/dL) (TU/L) (IU/L) u/s” diogram
1 18.7 467 45 10.8 86 85 Normal Normal Normal
2 21.3 565 32 8.3 95 120 Normal Normal Normal
3 17.7 362 28 2.5 102 9% Normal Normal Normal
4 195 437 19 2.7 89 94 Normal Normal Normal
5 16.8 506 42 14.9 77 86 Normal Normal Normal

"WBC : white blood cell,

TESR : erythrocyte sedimentation rate, normal value:0-15 mm/hr, TCRP:C-reactive protein, normal

value : 0-0.8 mg/dL, *ALT : alanine aminotransferase, normal value :5-45 IU/L, 'AST : aspartate aminotransferase, normal value :

5-45 IU/L, "U/A : Urinalysis, ““U/S : Ultrasonogram

Table 3. Clinical Characteristics and Serologic Study Results of Children with Upper Respiratory Infection

Case Age

WBC*

Platelet ALT' ASTF

§

No. Sex (month) Fever (1074L) (10%/uL.) (IU/L) (IU/L) U/A

1’ F 36 + 13.8 389 34 35 Normal

2/ M 32 + 10.2 452 24 31 Normal

3’ F 45 + 12.7 298 29 40 Normal

4! M 42 + 11.7 396 40 36 Normal

5’ M 30 + 9.9 463 39 37 Normal
"WBC : white blood cell, TALT :alanine aminotransferase, normal value:5-45 IU/L, TAST :aspartate aminotransferase, normal

value : 5-45 IU/L, YU/A : Urinalysis
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Table 4. Comparison of Serum Two-dimensional Electropho-
resis between Children with Kawasaki Disease and Upper
Respiratory Infection

Protein Molepular Isoelgctﬁc Patier_lts .
spot weight point showing Change
(kDa) (pD change(%)

A 76.1 4.80 100 Decrease
B 75.0 4.70 100 Decrease
C 74.4 4.70 100 Decrease
D 66.3 5.77 100 Decrease
E 91.8 5.77 100 Decrease
F 1255 5.84 100 Decrease
G 924 5.85 100 Decrease
H 35.3 6.18 80 Decrease
I 83.8 6.09 100 Decrease
J 77.0 6.26 100 Decrease
K 285 6.68 80 Decrease
L 76.8 6.39 100 Decrease
M 103.4 6.49 100 Decrease
N 126.5 6.40 100 Decrease
(0] 122.9 6.74 100 Decrease

“change implies decrease or increase of protein spots in chil-
dren with Kawasaki disease compared to those in children
with upper respiratory infection
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Fig. 1. (A, B) Two-dimensional electrophoresis of the patient
with upper respiratory infection(Case No.2’) and with Kawa-
saki disease(Case No.l). 15 protein spots were decreased in
Kawasaki patient compared to control patient. The arrows in
block I, II, III, IV indicate those protein spots(M.W. : molecu-
lar weight).
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Fig. 2. Comparison(1) between two-dimensional electrophresis of the pa-
tient with upper respiratory infection(Case No.l’) and with Kawasaki dis-
ease(Case No.l). This comes from block I of figure 1 showing protein
spots with M.W./pl of 76.1 kDa/3.80(A), 75.0 kDa/4.70(B), 74.4 kDa/4.70
(C). Spots in the patient with Kawasaki disease are significantly de-
creased(M.W. : molecular weight, pl : isoelectric point).
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Fig. 3. Comparison(2) between two-dimensional electrophresis of the pa-
tient with upper respiratory infection(Case No.2’) and with Kawasaki dis-
ease(Case No.2). This comes from block II of figure 1 showing protein
spots with M.W./pl of 1255 kDa/5.84(F), 103.4 kDa/6.49(M), 126.5 kDa/
6.40(N), 1229 kDa/6.74(0). Spots in the patient with Kawasaki disease
are significantly decreased(M.W. : molecular weight, pl :isoelectric point).
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Control Group with URI Kawasaki Disesse Patient 2

Fig. 4. Comparison(3) between two-dimensional electrophresis of the pa-
tient with upper respiratory infection(Case No.l’) and with Kawasaki dis-
ease(Case No.2). This comes from block III of figure 1 showing protein
spots with M.W./pl of 66.3 kDa/5.77(D), 91.8 kDa/5.77(E), 92.4 kDa/5.85
(G), 83.8 kDa/6.09(I), 77.0 kDa/6.26(]), 76.8 kDa/6.39(L). Spots in the pa-
tient with Kawasaki disease are significantly decreased(M.W. : molecular
weight, pl :isoelectric point).
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Fig. 5. Comparison(4) between two-dimensional electrophresis of the pa-
tient with upper respiratory infection(Case No.2’) and with Kawasaki dis-
ease(Case No.3). This comes from block IV of figure 1 showing protein
spots with M.W./pl of 35.3 kDa/6.18(H), 285 kDa/6.68(K). Spots in the
patient with Kawasaki disease are significantly decreased(M.W. : molecular
weight, pl :isoelectric point).
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Fig. 6. Analysis of 15 decreased protein spots in Kawasaki patient using

PDQuest(BIO-RAD). Case 1, 2', 3/,

4’ 5" indicate patients with upper

respiratory infection while case 1, 2, 3, 4, 5 indicate those with Kawasaki
disease. Protein spots were anlayzed quantitatively and all showed sig-

nificant decrease(P<0.05).
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