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Detection of Protein of Keratinocyte Reacting with Autoantibodies in
Sera of Atopic Dermatitis Patients by Proteomics

Sang Ho Oh', Jeanne Jung’, Ju Hee Lee', Moon Kyung Ha®®, and Kwang Hoon Lee'?®

Department of Dermatologyl, Cutaneous Biology Research Institute” and Brain Korea 21 Project for

Medical Science’ Yonsei University College of Medicine, Seoul, Korea

Until now, the pathogenesis of atopic dermatitis has been explained by immunologic and environmental
factors. Recently, autoimmunity theory emerged as a mechanism in pathogenesis of atopic dermatitis and
many autoantigens have been discovered. IgE mediated hypersensitivity to autoantigen is thought to be a
important aggravating factor for atopic dermatitis. In this paper, we would like to find out autoantigens in
the epidermis that reacts with autoantibody in the sera of atopic dermatitis patients through proteomics and
identify its characteristics and relationship. According to Hanifin and Rajka’s classification, we collected
48 atopic dermatitis patients and 5 normal patients sera and performed ELISA to verify the existence of
IgE and IgG autoantibody against proteins of cultured keratinocytes. As a result, in the group of atopic
patient the titer of the IgE autoantibody was slightly higher. We sorted out serums which showed higher
values in ELISA test and performed immunoblot against keratinocyte protein. Keratinocyte proteins of
45-65 kd that didn’t react with sera of normal control reacted with IgE autoantibody in the patient group.
Variable molecular size proteins of keratinocyte reacted with IgG antibody in sera of both patients and
controls. To verify the 45-65 kd keratinocyte protein spot, we performed a 2-dimensional immunoblot
using cultured keratinocyte protein. Through 2-dimensional immunoblot, we confirmed the site of the
protein spot and found the protein by separating the site in the electrophoresis gel. Keratinocyte antigens
which reacted with serum IgE autoantibody of atopic dermatitis patients were to be ATP synthase beta
chain (56 kd, PI 5.3) and heat shock protein 60 (60 kd, PI 5.7). In this study, we observed the existence
of autoantibodies to proteins of cultured keratinocytes in the sera of atopic dermatitis patients and
identified autoantigens. These results will be used as fundamental data in understanding the pathogenesis
of atopic dermatitis.

Key words : Atopic dermatitis, Proteomics, Autoantibody, ATP synthase, Heat shock protein 60
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o}l B3| 3] -] (atopic dermatitis)-< 413k
o SN 27 ol W, ALY, 434 dBow 1
o mhek @& Apolsk glort foblel o 9- 1299
AR, A2 o) Ale) FIa, Aia) e 97
o, 43 5Bl W, F4H 9T 5o e bz vy
of W ge] W3k T E FAE Boln A BAA
olEssndel Welomt fH4 WA A K4,
275 291 59 thFt A} Byslel gk o 4
Zgha YUt §AA 29), Thi/Th2 AE3ke] B34, 7
23 AAE AS F7), IL-4, 1L-5, IL-10, IL-13 52| Alo]E
7R AA o)y, ZrieEd AL el 2t A28
AA o), ZAke] AIELAL (apoptosis) A9, E3] AR
thate] ell, 2ol 94 so] Wela #do] = Ao
2 g YA FE e v)"e] FolIAE of vy
A A g

2 ARk g ArPad so] olEvvFde
Helog YAt A 10d 9 B4 4B
Hoz IgEo] Whgdhe ol 7k Akdde] deAa o
g 27kl @t IgE Wi ahink-go] ofEs v e
& dodleE FaF AT o Aow Fld gt
olEd IR e A7t W By VAo w F 7R} Al
A, shube A7E o] Z-gA e £19)% 1gB A7}
Al aAdde del Al Bde Endess =
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gt IgEQ] WA A7t THEE A8t Alo]E7F
Qg Freta X918 Wedukgo] Yehdths Aol o
g ARl A9 o o] gl ks of&y)
ARAE Aoz AHA7A Ak

19903y o] % g7 L 24l th3t cDNA A7 D=
AAF IL cloning $rowA o] FAFZA7A] AT
ool WA =3 o A3} 4 f L3} A o
A Apole] FEA oY VAR B FAMIo] gelH
Ak AR bR Bolfle ZeEddt Ak £
22U 27t fraketel @19 wahiteS dedd Jhs
Aol ARG Zte] Ul Aspergillus fumigatuse]
Manganese superoxide dismutase$} ribosomal P-2 proteine]
gk 3 kg Aol S Bl BAEe] Al $YE
Aol X A, A HggS Hole Ae Felst
Ark ™ AR ofFhw ofgs s Rele] falol 3|
e AEd=r FHE) 25-35%F AR AL
vebth 3 oddN HdECl =t F=

fo Rl
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speckled, T+ homogeneous e/} @& 7oz Az )
g g2 ez @lgAel dense fine speckles
70 kd&H (DFS 70)ol] gt Ap71atA7) ofEs el gt
9] 30%or |EHAAN". AF AP 2] AL Ao
EAsE olEN I T 57 Aptdo® Hom s 1-5
7} A=l 53] Hom s 1] 3t IgE A7FtAl & ofEy] 9]
A A A RE EAEka B Feel], dAA W] FF
2} A7 Yz A BEA] gk,

1953'df| Francis Cricke] DNA o] VA1%2E A3}
olgf &AA 49 3= (genome sequencing)S o] 8+z] vk
Ao et Wsls & Ao 1glon), Eeta vieket A
a2 W32 o|gelr]oE DNARHC 2= n|Edle] mRNA
S FA3= transcriptomics 9} T Ao )3 F3H4
28 9% EREQH 2 (proteomics) 2 BHAEH] H Tk
DNAZ: shilo] wla) #2le] 4, $4 % S%o] Sola
A3t EAo g AAHQ software’} EATER 7V
hobgk ol mRNA, o] 75 vhe o] Aefs o] 9
2, 87158 B Sulo] Fo3el mRNASIN =5
H, ghilo] B = AAL & WE (post-transcriptional modi-
fication) 5 cle] Tl oj) 2AATRE Do FAA
of A AT o] )5E dohfe ) Ade] A,
olo] wg} Wilkins 5-& 199613 ‘Al (genome)’ o] th3t
AMZE NFdoz "EZHE (proteome)’ o] g T & A}-8-3}
Qosl, 4B Ve Fa) A4 HAA) AL @
e olgalo] PHow ZPaE G Zudeu)
I A,

ZageulAaE o]z 7|9 % (two dimensional (2-D)

gel electrophoresis), %34} #-A1 (image analysis), mass spec-
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trometry, o}9] Ak MY E-A (amino acid sequencing), bicin-
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A $E 2 GAL AHFeRA oz N v
A% ojsfetd] V)% ARE AgsaA Bk

AL k) A
29 s she) skl 973
7 94 olesmrgon 1%
oz gk obEsls e © e
Ao} 152 BuaA g ¢
o A7 e A sHe A

SESI G BT D BN, B B 1A,
EATF 5L Ao, HAY ¥ Az e 95
182 Bo) FPHoR 2R okEsls Y 2 3
it SApelA 10 mee] dA= Akl 15mee] Alde
o &30 F, ALolA 6417 o) WA Ee] &a1r)7]aL 250
x g 1087 973te] 84S ¥eld % Ao A
A 0T FAUALLE. 1 24 43 ol 2o
Z H7EE 4T dlspase f-olof] 2441 7F A& &8 71
5 o8ael 2 TASE AT A PBSEAE Aol
etk 0.025% trypsin %"l,‘Oﬂ 37CAA 1087F A8t &
=& 72 299 gl wold = insulin, hydrocortisone,
ethanolamine, phosphoethanolamine, bovine hypothalamic ex-
tract F-o] 33 MCDBI153 (Kyokuto, Tokyo, Japan) Bj%]
o] 1047t wjekatsict.

Y gy=r] B¢ s
Hanifin 2! Rajka®] 7]
48v9] IAES

1218 459 3
o shesisly
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2. g7 WY
1) Enzyme-linked immunosorbent assay (ELISA)

ohEs TN Bae] @YF A AAGHAE G
o U AFIAE EehE 94 Aae) skl ELISA
£ Algaeint vieto] Wdgh E2]2~H @ microtiter plate®]
Zt wellol] wjoke AP QME T | e S ¥ 74
GAA Eoll W3 IgE, 1gG AP HIAE AEs] Sl 242t 1
2, 1:200% A8 ol=sls iy gxrel 43t 44 o
Z79] 83 100 W5 Z¥ wellol] YW1 37T o)A &kA)7F vh-2
A7t} o] & HBSSZE 33] A %%t peroxidase-conjugated goat
anti-human IgE (Biosource, Camarillo, CA, USA)®} peroxi-
dase-conjugated goat anti-human 1gG (Biosource)& 5% <o}
A ¥Ao] ¥ HBSSZE 1:1,000 3]AA|71 SH3} Ae
oA 1A W-gAIZATE HBSS® 33 413 £ Aheo) o4
N 7143 Azt 7142 100 mg?] tetramethylbenzi-

ol &3 BH ArHA S} wheotE AP E

v o] dhE 175

52

dine (Sigma, St. Louis, MO, USA) <& 10 m¢9] oM Ed] &
ol golow wen, g A 100 WS ZF5 10 at
of ¥ 30% Itshra 1 uE v 2 S99 v 100
WAL 7 wello] 2t} 8N HoSO, 25 A& Hojrey nk
-8 2| A7), ELISA reader (Dynatech Laboratories, Inc.,
Alexandria, VA, USA)Z 450 nmol|A #E3FHTE

2) SDS PAGE®t Y =X

ke ZHA A EE EDTABSAR #i] 433
mM PMSF, 1 mM EDTA, 2 1% Triton-X £o] 348 9=
HolA 3087 WHEAA  EaAAT 4T,
10,000 x golA] 307F YRR F AAHAL 3] 5
o] ARVGE AE 423 £9F v, 10% poly-
acrylamide FejAle] Y1, 60 mA2] LAt & F-fl| A 45 -
90%:7F AV1gEe Aldskiitk A5 Eelgte] volER A
E2 4 8-%] (Amersham Pharmacia Biotech, Piscataway, NJ,
USA)ol| A71g e oz HoAZrh 5538 HUelER AE
22 8AF 005% Tween 20-PBSE 33] A|X3 3 3%
BSAS 3}&/\]74 B 4% BoE xlcta|ATE A7)e] ELISA
AR e 538 1l ofEnT Ny A BHS 3
99 943 B AL 2497 BEA T TPBSE A
Asla IgB9t 1gGAES s 22 peroxidase-conjugated
goat anti-human IgE (Biosource)9} peroxidase-conjugated goat
anti-human IgG (Biosource)& 2A]7F WH-3-A|Z v} thA] 0.05%
T-PBSZ A|# & diaminobenzidine (Sigma)< 432 8-
30% H.0) 5 S ¥ol 37°CoA 1087 whsA)7l o
PBSE AH|F3le] Z+AY M E thilof] i3t uh-g-&
Ak

3) AR ol & =

rﬂa
-+

o]
dom AL

-

=3} (rehydration)

A3 %9 100 gg= pH 8.09] IM Tris, 0.3% sodium
dodecyl sulfate (SDS), 3% dithiothreitolo] hf-¥ 83 =
9 50 pe 9k A& F 95CA 587 /Hdsidth AAA RS
5M urea, 2 M thiourea, 2 mM tributyl phosphine, 2% 3-[(3-
cholamidopropyl) ~ dimethylammonio]-1-propane-sulfonate, 0.2%
carrier ampholyte, 40mM Tris, 0.002% bromophenol blue
dye 5o] g A AV|YE AR 9= 400 w2 A3
%, 207C, 12,000 rpmell A 2087+ Al Fe|3le] dEdS &
A8 A5e trayo] A AAGE A8 dEAo 54
o] YAIEE Al 400 WS Y1, 17em®] pH 4-7
non-linear immobilized pH gradient (IPG) strip (Amersham
Phamarcia Biotech) & 27|1-2o] A7]|A] &A dX|3ta 24

A1k BAjsto] AlesiaZiv
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AskrZ] IPG strip2 IPG-phor (Amersham Phamarcia
Biotech)E o] &3lo] x|HetegHE At x ZAT A
7+ A glehe] 5213} (isoelectric focusing: IEF)A|Zt}. IEF &
d IPG strip2 3.6 g2 urea, 2% SDS, 5M Tris 2 m¢, 50%
glycerol 4 m{, 25% acrylamide 1 m{, 200 mM TBP 250 u{7}
e BE @A 2587 A3} (equilibration) A7
=3

Polyacrylamide gel A|Z-S $3to] 1.875M Tris buffer}
BaE 9% 929 40 mle} 40% stock acrylamide 45 ml, =

= 115 B £343}baL, 16% buffer 40 mé, 40% stock acryl-
amlde 80 ml, 50% glycerol 80 m{E E53kdtl 12% poly-
acrylamide gel 21 ecm X 21 em X 1.5 mm)ol] 0.5% agarose,
0.001% bromophenol blue dye7| 3-F+% agarose $H5N-E:
Y3 IPG strips embedding?|Z] Zof] 24.8 mM Tris, 192
mM Glycine, 0.1% SDS7} ¥3+& cathode running bufferE
it} SDS-PAGET: 3 mp/gele] A F= 2A17F prerundt 3,
15 nijgels] LA AR ArDEE DAL,

5) olXfe HASR U ey Ant 22

£l

A7)19%0] B3 AL YolER AZZ A X (Amer-
sham Pharmacia Biotech)& ©]-83}o] 500 mA AF2 2A]7F
%0} semi-dry transfer (Bio-Rad, Hercules, CA, USA)ol| A A
A7) e ohEsls e BAel BHS olge) ol W
SEeEe ABSNATE HABIAL o] B 7 oh=
Snql B AR oA MGREAN FAE B 1
ol Tl A3NhS 7] Re HEE-S o] &3] 7| LEHA &
2hll 2 50 mM ammonium bicarbonate £ oj|x] 357+ 7]
2 oME|ERE ol flo] BT T sslm 2
AN ehael AEAR. 0.1 ue) ERAe] FHE 25
mM ammonium bicarbonate £Mol|A 37C, 16A]7F A&
% F Y Aeolng ofd W S0 sumy =

WloA g Az
6) MYEAIIE 0|88t HELIS X2 HS

Wo|ERAER o ~7) dhg-H ¥3¥ «-CHCA (a-cyano-
4-hydroxycinnamic acid)E& wlEZ AR o]|83te] 7 EF
410] Maldi plateol] %2 T F-&olA eAs] AZAZ] T
Maldi-Reflectron Tof (Micromass, Manchester, UK)& ©| &3}
o S 40- 50708 A Q] oA ster A ~dEZS A
R, W5 EFBAA 29 BRI AN el 3
= (mfz 842.503} 2211.10)8 o|&3&le] ZH 3t}

7) BEOIE X2 0|88 HEHM

Hefol= Ak NCBIS| A4 ¢hi1e]5<l University of
California San Francisco (UCSF)ol|A] A &%+ MS-Fit (http://
prospector.ucsf.edufucsthtml4.0/msfit. htm)< ©]-8-3}] %17
A AlFgskem eaF g4 50 ppme AHE-SHEAT

1. OIEI|I|EO] EHXIO| QIAICEAL Ol SHOHSIR] A} A2

olEN Y k= WAl 31H, oA} 1THOR S 481
9] 'F]:ﬁLo:]Bj & 17. 6H]}~}\J—, ToiL %tg
s WF F A IgE $XE 1639 Unig u} Jﬂﬁ %
AT 470/ 2 AARE AR 1THOlA Sk M

k. A A TH ARHE e
© 7 99| x| = topical tacrolimus & 2] &
AR A =7l ek @k A=

cyclosporine
SH3laL 4ol A 4

£ A3kt

2. OIEL|I[F 2xjo| oA = ZHE

AYYME
CHHOYl CHSE IgE, 19G X7kt HERIE

A YA L o] 3t ELISA A} 23, ofEx] 1]
o A dHe igﬁ FB 5= IgE, 1gGrF 27F 0.035 +
0.036, 0.058 + 0.053 & eyt A4 thaa 3| 3
T Edee= gE, IgG7} 247+ 0.020 + 0.01, 0.051 + 0.025
2 Uehgth olEY IR Sxox] A A T
o 3t IgE AVFAS] FA|7F B L s HYa
IgG AFA= 2 Alolg Kol &tk

g7 x| IgE, 1gG F34 % HX|o FFAAF 304
£ U3k 71 27 0050, 0.126 o] Q1 A5 olEd TR
o gz} AU IgE, IgG AFA17F EA8e AR 7
g Vs BYS W, ol EYIRd T A 74
(14.6%)0] A} thzol Hef =& EFEE OﬂE}(Table
D). 2 @A A x| 3l IgE A7V 7 AR g 79
E5 8| el o AH 2o ER X 53 2] Jﬂ Ud
Axd 9L AlgetA] btk w3 o] EL IgE AFEHA|
7V AEHA 4 2 vlmel = ), 93T sk
Arb 224 Abol 7} gld o IgE A7VakAS] 79 & 8
% 1gE F4] ‘;‘ é}‘ﬂﬂ E7l 7+ 2 gl g ¥
#A o] gk

ZIESMME CHo|| CHSE IgE, 1gG KP7IaHA|
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Table 1. Frequency of IgE and IgG Autoantibodies to Protein of Cultured Keratinocytes in Sera of Atopic Dermatitis Patients

Frequency of concurrent Presence

Group NSamples Kemnocyts Anigens (%) Keraimooye Antgons (1) 0 168 and 186 against
P Y & ’ y 8 ’ Keratinocyte Antigens (%)

Control 5 0 (0) 0 (0) 0(0)

Atopic dermatitis patients 48 7 (14.6) 7 (14.6) 5(10.4)

113 | | |
92 i |

52

35 |
ZSHi‘ \

21 .

M 1 2 a 4 5 B T 8 8

Fig. 1. Western blot analysis of 7 different atopic dermatitis patient
sera and 2 normal control sera for detection of IgE autoantibody to
protein of cultured keratinocyte. M: marker, 1,2: normal control sera,
3-9: atopic dermatitis patient sera shown higher values in ELISA
test.

Tz} S EEA S oty Slajel ke AR AT
2 olgajo] A A|YEL A@ekn A4 v =7} ELISA
AN FRE) BA U olEnT e Ao 2L
olgdle] Meluse Agelddr). ofEsTRe B
NE AR HAE o] i 1gE AVAE I3t
AT}, 94 oz E JehlA ke 42-62kd Afole]
o o] et (g 1) A9YIAE Gl 9T
166 ANNAS BG AT, P vz olevu
SA7ko] A T 2sho] ERt (Fig 2).
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Fig. 2. Western blot analysis of 7 different atopic dermatitis
patient sera and 1 normal control serum for detection of IgG
autoantibody to protein of cultured keratinocyte. M: marker, 1:
normal control serum, 2-8: atopic dermatitis patient sera shown
higher values in ELISA test.

33 9= il 2gho] #EEITE o] F 5 W BT
M= A f

23ko] Ueal (Fig. 3), & th& §99] Sxlrolx] #4F
2 55-65kd, 5AA 55-69 FA18 Tl Agto] ]9
v} (Fig. 4).
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kd 4 pl L i pl 7
113
113
= a2
= &
g2 &
35 35 0
Fig. 3. On 2-D immunoblotting, protein
28 28 spot in the range of 52-60 kd and pl 5-6
reacted with IgE autoantibody of two
21 Y atopic dermatitis patient sera. A, B: atopic
dermatitis patient serum (respectively '8’
A B patient of Fig. 1. and '9’ patient of Fig. 1).
kd 4 pl 7 hkd 4 pl 7
113 & 113
2. & Ak 92
4
52 |
62
LY
35 . . .
Fig. 4. On 2-D immunoblotting, protein
28 a8 spot in the range of 55-65 kd and pl
55-6 reacted with IgE autoantibody of
21 a4 two atopic dermatitis patient sera. A, B:
atopic dermatitis patient serum (respec-
A B tively '3’ patient of Fig. 1, and '4’ patient
of Fig. 1).
| 5.72] heat shock protein 602 %2 3 =1L Z 28712 e}
4 n 7
de , 1T 1l o= F 117H7} 30ppmlﬂ°ﬂ*1 LA 39% 9] w2 A
113
52 ﬁ%_ :r;; o &
358 . OJEIIRGL F2 Faoplel vehis] Aztete] 4
i = rw . A AgsE WY ABo R 1 gl v Bk
olET o] o2l WlEe] AAELL ed 1 F
21 i A okET R AAGNA A9 2 ikgo) fi
oleld 3 Wgo] Yoz FEAow AdH a}v}z
RREWA, IgE AP Aol g By olEssing @

Fig. 5. 2-D gel electrophoresis of cultured keratinocytes after
isoelectric focusing on an 17-cm, pH 4-7, non-linear immobilized pH
gradient strip. A: protein spot in the range of 52-60 kd and pl 5-6,
B: protein spot in the range of 55-65 kd and pl 5.5-6.

Atk (Fig. 6A). &= thE shite] o) 23k2 60 kd, 544

A A a3t welow 283 Aol el ArA HO*
o, ol elelz) #7 LelEalo] Abgre] Thala) AR

2o e AYe Aom veksta st W<l
ol E¥| 1] o] Bhajol|A] vhekat thilo] Ut IgE AL7FaHA| 7t
EAzhe glo] HRATR . @A Lelal ohgs s Ry
o] AfAe AL Tom SR B AE
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Fig. 6. Peptide fingerprinting obtained by
mass spectrometry of protein spots that
showed a strong positive reaction to IgE
autoantibody in sera of atopic dermatitis
patients. A: The peaks shown on the peptide
fingerprint correspond to ATP synthase beta
chain, B: The peaks shown on the peptide
fingerprint correspond to heat shock protein
60.
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FEATE A8E T Aow AAEm YT Hom s 2&
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tor® 2}8-3}31 human nascent polypeptide-associated com-
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STE SHE frdshe o] gelA olEvuRde) gt
AR AR {5—01 Wed Hom s 27} 583 43

A}’ Hom s 5= AFe] cytoke-
ratin type IIE WEF5 JI] ofA7NA] AB/GL Lol HHEA|
A ke AHOITF. olsh o] ohEs s Ran AUE the
& A7) SR Slen Be A7) A8E g,

A A Eol| Bk IgE A7 AEE 799 33}
oA 7 A, AHt HAE &7, IgE 47|, RAST &3 5o
X A7V B3 A Hal Solg Aol e ke
ik cet Agd Bas A1 A% B9
W% o], & ATe) Ao R Su)E ool ] FE
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