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Heat shock protein familyo] €3l mycob-
acterial heat shock proteil 65(HSP65)<
Mycobacteriad|A] 2|5 ¥xF 65kDa2] @
oz o] goll AHE AFgol UojA FAREL T
Aure] whg-& Hudhs HAWSAo] Ae @y
2z # ¢34 94" HSPe ¥ A#e 28
EFEEY] AHZTAN EAshs DIYOE stress
proteine)}nx F} 1 75L& thE @A 7]
3 $3¢ dxsn gL Agd fRdAN F8
3 98¢ = Moz RuFo I?

HSP& £A#gkd] W} HSP90, HSP70, HSP60,
ubiquiting 2.2 ¥§ ¢ Fo=s HSP6se= ¢ 3
oM E HSP60o| £3th, HSP= A¥Ae EE
AH X Fad FYPos J¥E 30, At HY
APNME £28 Al g AFszn Y
HSP65% &2 Bacteriadfidle] 3oz ofy)
o= Mycobacterium leprae, M. tuberculosise
EE Coxiella burnetti, Treponema, Chlamydia
trachomatis$¢] # #gojc}.”

2EGYAE Wo} A ¥ HSP65 dist TY
B7e FAgAe] 8 5 sidx ke, 2EdE
= 9, blolg2 79 2 Y-interferond A7,

ojEA2el gJate] A7 ol 2Ed 2ol o3

o {5 HSP65ol W TYurel whgol 2t
MRS ke 71deEs A9l P
Kawasaki®l & H92A7%59 ojgez o 3
gog Aojddor FZusle FALIEIH|
oy A9dF, FE4 7%, ¥4 Oy, 29
I H)3sA AR JuEyge 1 5408 ¥’
BYENG EE BAF0] 15~20%] FAIA T
Astn ATAN AFRAY A £ Y #3F
AR Aso] A7)7|E §h) olej¥ Kawasaki® 9l
Wy els WAL B9 gon #dd o4
Aoz wI% shed, 34714 B9As $43H
o] Rycytokine ¥ Y AEEY T+
GAHEE] B ZVhhe gL 2AE0 At
Kawasaki = Ao EojMe 7MY A8
2 AZE1 glern gE APagy ABoMHH
heat shock proteino] o] AgelA Wal7jdol &
a8 F glcke 9ol YAy, 53] Kawasaki
el Wy A7AF BCGHENHAY ma% Tie
HE opoz ¥ Aol BCGHAR AN IS
2 pasigy.” QA2 19899 Yokotas BCGE
gt o2} mycobacterial HSP657} Kawasaki*§
o A4 Fx WYY as2A AEItn
Baste o] sHde FAsn on ofF o7
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o] aldde o gol d7solAek & FEEC] 3
t}. oo B Azke gAHQ] W2yl LR
vehe Kawasaki® BCG% HSP65¢9}+} ¥4
g o}y 7| §)8to] Kawasaki®hte] @Al A my-
cobacterial HSP65el o & ghaitg-& ZAR3Le
B3t

e W oy

1. ¥

g8 H2sr 8 A ge A
T ouig g EtaA AFELE Mycob-
acterium bovis BGCZ# ¢] BCGEY¥ per-
chloric acid® )83t $&% 65kDad¥& AHE:
3191, purified protein derivative(PPD)##&
Staten Serum Institure(Copenhagen, Denmar-
k)olA 7t ARgEIAew, lipoarabinoman-
an(LAM)3}91e AN &5 FAE A& PJ
Brennan(Coloorado State Univercity, Fort Col-
lins, CO, USA) 2.2 RE FFuo} AL&3Ht”

2. BCG2RE] 65kDatHiE F2|

BCGZ 600mge ZH Woi dArt 20mlvt
57 2888 whEH perchloric acid (PCA)2.
gmist 274 17.4mlo] 20mish o] 0¥ & #
Aol At oJAE 4T 4,000~5000 rpmoilA
1587 Q4R stn 439E Ao 52 B
16017 454 F40| v 17,000rpmeE
02 29 4voA AR F 3L FHalo
za4eg 29 ¢ £483 YE3ZAGY. BCG
AF 600mgold PCAZ #&% geg ¥Fix
H9e W 12.5mge AT, RS 4Y9] g
2 Agsiglch, eude) }%e Lowryd WS
wel Adsion WEAZ BCG 1mg/midle
34.840ug /mle] @uido] Egtslol A"

3 SXEE Y AN

Kawasaki diseasez A¢® ¥xe] YAZAIS
B9 AL g AR, AYREEY ¥
Hog o)ty AR Bo] 2] dE AU UE

FAe] AL do -70Co REIUT} AR
Ao Aeolr o AMHYT. AR FANE
SPSS PC& 391 t-test@ o]#3%ich

4. Enzyme Linked Immunosorbent Assay(ELISA)

3¢ & BCGEYT BCGoA #e% 65kDad¥
AL AHsgch el AE s} BCG 3UE 104 /
mé, BCGHA 323 65kDa @ dL 7 ug /ml,
PPD&9¥& 10ug /ml, LAM#¢E 0.2ug /mil°]
558 (.05 M Carbonate $3gdo] 3143
ELISA®(Immunoplate, Nunc, enmark )<l 100ul
/welld ¥3 37°CcolA 1822 BA A

3qlo] 3@ ELISA®E M3 phosphate
buffered saline-Tween(PBST, 0.01M Q4¢3
£ 0.05% Tween 20)2E 3% AX§ ¥
PBST-BSA (0.01Mg14kgkg94, 0,05%, Tween
20, 1% bovine serum albumin)& 37°CellA 14]
7 HgAlA oug Adsiyct. A PBSTLR
ARG F @ @Y FYNe €HE PBST-
BSAZ 1:200843td 100ul /welly ¥3 37Ol
A 143 ukg-AR PTNS 2 33 A13¥E PTNB
o] 1:10002.2 3]A3% peroxidase conjugated
goat anti-human immunoglobulin G(Cappel,
Malvern, NC, USA)E 100ul /well¥ {3 37C
oA 1A17t Wg-AlZich. PBSTZ 53] A3¥ 713
£¢  (0.4mg /ml O-phenylenediamine hydroc-
horide in phosphatecitrate buffer pH5.0)&
100ul® ¥Wa ALdA 2082 AR 2 F
FAgd (2N HS0.)E 50ud A7zt whg-&
A A7) ELISA reader(Dynatech MR 300,
Alexandria VA, USA)33 490nmellA 2+ Well
o] F3=E 243U

5. Sodium dodecyisulfate-polyacrylamide gel elec-
trophoresis(SDS-PAGE)

Perchloric acid® o]&3tol ¥-2]3 3ol o
& ¥Isly) 95k SDS-PAGEE Aasiiich
4% stacking gel T 12% separating gel& AME
891, 399 BCGS BCGAA #-2]3 65kDath
wWAg 40ug /welldS 2%(Wt/Vol)SDS, 5%
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(Vol /Vol) 2-mercaptoethanol, 0.02%(Wt /Vol)
bromophenol blue7t ¥#€ 0.06 M/L Tris
HC1, pH8.8¢ o 100Tel 383 A st
dmAZ A7|YSE ¢ Fol F4L neutral sil-
vergayos s ARAFe FEIH(Bio
Rad. Lab., Richmond CA)el 9JA3sle] At
o,

6. Immunoblotting

g A7|YFol sl £l F nitrocellu-
lose membrane(Milipore, 0.45um, Belford MA)
of 2A17MEQH 7T0VE olPAlF|n Bt BHE ol &
Bo] oheel AP AR HIHEE AP
o] Mo)g Ztzte] nitrocellulose membrane&
10mM Tris 0.9%, NaClZ 3% BSAd 2X%t &
Qg @Fo] dulg A Fo| 10mM Tris
NaClz 2083 A#3gic). o|Rg& #4332 0.
1% PBS Tween 2001 1:1000.2 3Ag £
16N B9 wAEATs oAl AAER. olE
t}A] alkaline phosphase’} %3¢ anti-human
IgGE conjugate buffer(MgCk, ZnCL)& E¥
g 20mM Tris 0.3% BSA 0.9% NaClel
1:10008.2 34§ &) 24171 WA Foll A
X3gct. «71el naphthol as-mx phosphate
(Sigma Co., St. Louis, MO)$} Fast Blue BB
salt (4-benzoylamino-2, 5-diethoxybenzene-diaz-
odium chloride hemisalt, Sigma Co., Mo)& 4
& gag At WANAN {oz P F
ANZY & B3

4 4

Kawasaki@ztol 471k olgA7lel @A)
Yol 2% N2l BCGE PPL= 39 ¥
Avre-g AAr 23, 3471(0.67£0.23) B3t
o] olgFA7lel (1.22+0.38)] $AHH2=2 (p<
0.00) A Frteke gANEE #EE £ A
Qeh(”1). o3¢ BCGA W@ ¥Autgel o
= gl i@ ¥hgQIAE Lohrl A% Al
o] BCGE gdo= ¥xel ofgAy] 83& 714

0.D, 490nm
201
15F
/.
Lo}
.
J—
$
05}F !
®
Acute Subacute Normal
Control

Figl Antibody reactivity against BCG sonicate
antigen in sera obtained serially from petien-
ts with Kawasaki disease.

T Immunoblottingg A3 A3 (272). AA
RaZE ue) go] 65kDadlA 713 73 Wy o
£ #2% + AY2, 299l= 9%Da, 38kDa%
dME ofsiA whgshe oy dg #FY F AN
th. 22y F47] #x9] ¥¥22 Immunoblot-
tinge A3 o) wES FAY 7} AN
t}. Perchloric acid® ©]&3< BCGAA TS
Z23le] SDS-PAGEE Al3% Zx 65kDaolX
#Ese 9 fE  BFY £ AU, 99%kDadl
ANz Fe mrt #EEre oy, 99%kDagtd]
WAL dAsA BASRA Golr, 65kDathio]
perchloric acidg ©]&3l9 BCGX FEHE F
Fh9e & & ANH2™3).

Kawasaki@zle] @3 F4710 Hlsle o7
A7l 89 YA F7FRe 65kDaddol] thgt &
Aurgo] perchloric acidE ©]&3d BCGoIA
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41 |
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1 2

Fig.2 Inmunoblotting of serum samples from a pat-
ient with Kawasaki disease during acute phas-
e(Lane 1)and subacute phase(Lane 2)with BCG
sonicate antigens,

kDva

Bb.2—

5.0

Fig.3 SDS-PAGE analysis of perchloric acid soluble
M, bovis antigen(BCG-P) (Lane 1:Standard
molecular maker, Lane 2,:BCG-P)

323 65kDadele] tist ARAAE Yolr7] 3t
o, o] dulg Ygow ELISAE AY3Ax
BCGoIM¢} sla7lR2 F4371(0.66+£0.19) ] H]
do] olFA7] (1.24+0.49)0] Aoz (P<
0.0001)9JeislA F7ishe PMte-& BFY F
AATH 274).

o] Tz} ofFAvlel 71 AsHAl wgde ¥
oz HPAure-E H{A37) 93k Immunoblot-
tingg A% A3} 65kDat¥e] @ wE |
g & ANHa¥5). o)Al FA7] B8R
AN 02T v wE A R

ol|g FA|w-g-3 AYgFe] oiF HHuk-gz}o]
#AE BA3 9s5ld PPD ¥ lipoarabinoman-
nan(LAM)& #glo2 3o ELISAE A3ty

0.p, 490nm
20

157

10

05

Acute Subacute Normal
Control

Fig4 Antibody reactivity against PCA extract of
BCG antigen in serial samples obtained from
patients with Kawasaki disesse,
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stk PPDY{o] tig Exte] kgl A
o 53¢ #xe} Ao BCGH 65kDathugol]
e gAgel FeNY olgArld delde &
kg (p<0.05)& HoP7IE 3HT Yu|A 55

gv.a

32 A #2e] Aol FAYHoz el AN
45 | & BFY & 7 A a¥6). LAM o
#219] gAutgx PPDs} npiriAE 29 fa}el
2} 3¢ BAYHoz ool YMu-§ BEY
g ARy, UnAede dRe #AY F g
' [ (297).
144
Fig. 5 Immuneblotting of Serum samples from op, “mm
patient with Kawasaki disesse during acute 20
phase(Lane 1)and subacute phase(Lane 2)with
PCA extract of BCG.
15
0.p, 4nm
20l
1.0 &
15
05
1.0 | '
!
05 F Acute Subacute Normal
Control
l Fig.?7 Antibody reactivity against LAM antigen in
serial samples obtained frem patients during
acute and subacute phase of Kawasaki disease,

Acute Subactue Normal
Control
Fig§ Antibody reactivity against PPD antigen in
serial samples obtained from 10 patients dur-
ing acute and subacute phase of Kawasaki dis-
ease,
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Kawasaki® & Ao}g oy 2 wiste 34
2y Ao 1 93 Hajride] B @
3 w7t glon wgEtaE]l oj4e ksl 2
oz LA Qv 1 YULZE herpesvirus

6, measles virus, Epstein-Barr virus, adenovir-

us%9 virusZd# chlamydia®9 o279 A
A7l &9 AIdEe  superantigen
TSST-1& ¥H|3k= Staphylococcusol] 23 7+
olgke Mu7t k.

Kawasakit o] Qloid AXEAL dAshe AR
Eo] FvM¥ctn Basta e thromboxaneo)
F718te] o|zle] welv| Mol #dsla, Leukotrien-
e B4, oxidative metabolism¥o] Z71§ctn 3}
o, ojofl wie} Wg-FHoZ antioxidant A M X
Y superoxide dismutase, plasma lipid peroxi-
dase, manganese superoxide dismutase$o] &
Jhgca @ ?

ol MEEFLAEC] Frishe 71AL AN
Hog H|Bo[AQl AR A AF R
2 Ru§3 led Fa% WA 3=
B& cytokineE¢] ®u)7} F713le adhesion¥ 2}
E7 UMz M2 gy Edo] F71H
o] YHAHMEY &g g Ao gA o
on, gZE9 BYnTe gAe} AMEHGTA
o ¥z CD8+TYHFe] FaFol 1 ¥z
%34 ik

Kawasaki®oll lelA dHetzel Wale 394
o] W32 HLAClass I, factor M e
2 717, N sz g% AR F71,
native type Il collagenol] wigh #ajo] 2@™,
anti-neutrophil cytosolic antibody, anti-endo-
thelial cell antibody™%¢] W@z 9o thekst
cytokined] W3l o & E9 interleukin 1, inter-
leukin 2, gamma interferon, interleukin 6,
tumor necrosis factor alpha F°] Z7}7} #d%
q.lﬁj

HAM ¥ Wz E CDS+HEXY astn, CD
14+macrophage /monocyte2] &7}, CD23+BA|

X9 Z7h50] Rasa gl "

Heat shock protein(HSP)& stress protein®]
s 3 g FEMEel wUMe ARt A
F 948 Ao 2R 5 dE A= U¢FA 3l
%. HSPe ¥A%3 1 7150 we HSPY,
HSP70, HSP60, ubiquiting2o2 2§ R A5
©, BCGAlY $&% 218 65kDas] @3 L o]
FoANAx HSP60o) &3ict,

HSP60AIE ] 7152 @de] foldings} unfol-
dingo] #o3l3, multimeric complexesd] as-
semblys] #ose Aoz dAA i B3,
HSP659] 7% B2 wdde F4fo=2 M. lep-
rae, M. tuberculosise & Coxiella burnetti,
Teponema ¥ Chlamydia trachomatis%2| #9)
gdow ¥ 3. Entamoeba histolytica,
Rabies virion, Salmonella typhimurium", As-
pergillus” BNNT #AHE Aoz HuHD ¢
t}. HSP65¢] 7Zfolle Algd] A4 fidgdMie
WASM?, neutrophils]A hepoxillin A39 2ja}
o f=9 F glon® Fgolx HSPIO7} s
7= 3,

HSP& 1Al wAd fodgica 4x
A de, 2EFHLIE B2 ¥ BYESHAY A
A3ke HSP65el ©J3le] TS FHuiate] €
F dew, 2EYEE g, vlolg2 FY % gam-
ma-Interferong-9] Ao 2z} 7o ol2j
2B 2o gt fE5= HSP65e] didt THAX
o] W& YAl Al VMo d9s)
7| 3},

HSP65¢} A7lagagae] A dside 7
pA 2o BHEY B¢ F gEA Qg FouAs
% BYAVACNAN HSPesol i a7k ¥4
B, Fulx)Ack g @Ate] YdoA mycob-
acterial HSP65¢} w33k Tolal¢ 852 @
sl o] v/¢-TCR #4418 zx gtk
237t Qoh® HSP65E ol # FubxAok &3
dolole AN, BNF, A ARSY, Iy
BOANA e PPz #¥e] da
BuE3 Qi)

Kawasaki® o] Z&p EojA A71A94 Ao
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2= FA7F AAER, 53 BCGFAMES 9 Fub
ol yshhs & B3 BCGAN F&d
HSP65o| dig g 23 dt led, 59
o 21olX BCGEE HSPHe #AE Yolrs] 9
3o BCGEXE mycobacterial HSP65HH-& 3
&3 FA4719 olg471e FAES Ha HE
&t

253 A3 BCGE Yoz 3l ELISAE
Al Ax}, FA719] B35t olFA7]el A
7k A #FY £ AU, immun-
blotting& Al88% A3} 65kDacly ZslA w33t
© Mg BFY F Ao, 299 o7 e o
A WHgEhe WE 83 € F A} ol 4
Ih= Kawasakigjo] BCGHET @A AL Ao
ghe A $A€ =y BCGHYo] Kawasaki
ol AFE #Hsln e Ex= BCGHl dig
A E Yo BT dFE 8493 HiElA
= oFFz EE9gsid

BCG¢] 65kDav¥h& mycobacterial HSP652
A perchloric acidg °]&3t F&3x SDS
PAGEE A18% A3} 65kDadlr & g 4
F AAqd. olgA ¢4Fe¥ mycobacterial
HSP658 3oz x| ELISAE A A
BCGE £9Azsly gdog AME BAe9 #4F
A 4719 Hl3td olFA 7ol SJUA St
E FANEE 4¢ F Yo, immunobloting
& Algst 65kDadllx] #atAl whgdhe @Y o
£ At o9 A= Kawasaki@ate] 34
7] @ o}FA471e]l BCGol Wi gAurge F2
65kDa Mycobacterial HSP650] o3 Heog
2% & UArh

YA AFeIY AT A2 BCGEYH HSP65
of W& aAutgo] FAF Ho|, o] Y s
x&0] Kawasakig#olA 2o] @ £ YA U
g ZAE g £3 KawasakilS x7]d BY
ool 928 431 FutEe ZF@olr] WEd
o]3| BUNRTES #HE ¥Fol F7rd A
HSP659} wadhe-& & 4 Sl 7FaAdol daiA
= A3 ujAE 5 gtk £ 5 98l T
AL ZZEAU o]Eol U A EAY F=

de FAE WAY £ gleul, o)FEd diEA
© ¢ B 4771 dojot H A

o]&}& mycobacterial HSP659] thg whgo]
Aol Eolgh weARA] Folr 7] 3t 2
#x50] A& PPDE P¥2= 3o ELISAE
A3 A3 BCGY mycobacterial HSP658 &
fo2 A3 A= g TAgHR 9o
= gANe-E dA Fadla, E G470 vjske
olgAd7Iel  eUA Frke AR BCGY
gokDa HSPol W@ aAntgzs vjust €
glE w2 dAUs Ik Y 8 A
PPD8 LAMOIMZ ozt A& HIYAT
BCGolA 9& mycobacterial HSP659 o3+ ul
Sl PR e & + UM F BCG 2
BCGZ ¥® %*&3% HSP65d Wlg kg2
PPDU ZA3zol] 5olg LAMagdl dig w3
£ oA Zolrt eS¢+ U BCGol wig
gAuk-go) Hjsled PPDY LAMe| tlgh #Aukg
o] 2 Zrlslx] B RAOF rol o] BCGA
%23 HSP650] thgt whg-2 BCGe|l HSP65%
FARE WS Zhe &9 HSP65) digt =t
gAY 7HEAE wAg & it

o]o} 72 AAto] Ay Yokotae] Hiuet YX|
sl mycobacterial HSP657} Kawasaki® ¢
4 == By 98 & Ae FAE v
glom, AHAE o]#3 mycobacterial HSP65H
o] F&ol} ool uigh Auke, T FA 7|0l vt
o o}g471el F7kshe ARG E B mycob-
acterial HSPg55#o] Kawasakis o] €113 ¥ g
713 9] #do] YAV mycobacterial HSP659} &
AR &30 HSPesthle] wigh zp7haaukgd
Aoz FZ2Eu, ol U AY 7|5 el
Aol galode o] B2 A7t o FASE AR
2=

4 £
Kawasaki®#ztel 3471 2 okd471e dde

AH3d BCGY BCGERE] Perchloric acidE
o] &3l 23l 65kDae] mycobacterial HSP65
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—Abstract -

Antibody responses to HSP§5
protein in Kawasaki disease

Geun Woong Noh, M.D.
Doong Soo Kim, M.D.
Ki Young Lee, M.D.

Department of Pediatrics, College of Medicine,
Yonsei Univercity, Seoul, Korea

Kawasaki disease is an acute febrile illness
affecting maily infants and children and char-
acterized by systemic vasculitis with multiple
immunologic abnormalities, Heat shock prot-
eins have many functions such as inflam-
mation and autoimmunity. To observe the
role of heat shock protein in the Kawasaki
disease, antibody responses to mycobacterial
65kDa protein were examined by ELISA and
immunoblotting using acute and subacute
phase sera of 10 patients with Kawasaki dis-
ease, Markedly increased antibody titer again-
st antigen of BCG and perchioric acid extrac-
ted mycobacterial 65kDa protein were obser-
ved in the subacute sera compared to their
acute sera, but not against purified protein der-
ivatives(PPD)and lipoarabinomannan(LAM),
By immunoblotting, the subacute sera reacted
with 65 kDa protein strongly and other prot-
eins of sonicated BCG antigen, and also reac-
ted with 65 kDa protein of perchloric acid sol-
uble BCG antigen, but the acute serum did
not. These results indicated that BCG extrac-
ted mycobacterial heat shock protein 65 mig-
ht have play some important roles in patho-
gen-esis of Kawasaki disease 02 we suggest
autoreactivity to host HSP65 similar to mu-
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cobacterial HSP65 and further study on the
roles or functions of this mycobacterial heat
shock protein 65 or the auto-reactivity to self
HSP65 should be done.

Key Wbrds : Kawasaki disease, Mycobacterial
heat shock protein 65
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