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Proteomic Analysis of Airway Epithelial Cell Autoantigens Associated with Bronchial Asthma: Target Protein
Identification Using Cultured Cell Fractionation Method

Hye-Ah Leel, Yeon-Jeong Leez, Byul Kwonl, Gil-Soon Choil, Han-Jung Parkl, Young-Min Yel,

Dong-Ho Nahm'

'Department of Allergy and Rheumatology,

Background: Involvement of the autoimmune mechanism
has been suggested for the pathogenesis of bronchial asthma
and several autoantigens which are associated with bron-
chial asthma have been identified.

Objective: To identify novel asthma-associated auto-
antigens by proteomic analysis of proteins which are
extracted by the cultured cell fractionation method ac-
cording to the physical affinity of airway epithelial cells
(A549) to the culture matrix.

Method: Autoantigens were screened with serum samples
from patients with severe asthma and the target autoantigens
were identified by mass spectrometry.

Result: Cultured A549 cells were differentially fractionated
into easily detachable floating cell fraction and firmly
attached cell fraction. Easily detachable cell fraction

Hae-Sim Park’, Yup Kang2 and

*The Laboratory of Endocrinology, Ajou University School of Medicine, Suwon, Korea.

containing senescent cell and necrotic cell debris had many
detectable asthma-related autoantigens when screened by
immunoblot analysis using IgG antibodies from patients with
severe asthma. In mass spectrometry analysis of 95-kDa
autoantigen, ailpha-actin 4 was identified as a new airway
epithelial autoantigen which was recognized by IgG auto-
antibody from a patient with severe asthma. This was
reconfirmed by using specific antibody.

Conclusion: Proteomic analysis of the airway epithelial cells
using the differential fractionation method according to the
physical characteristics of cultured airway epithelial cells
may be a novel method for the identification of additional
asthma- related autoantigens. (Korean J Asthma Allergy
Clin Immunol 2008;28:192-198)

Key words: Asthma, Proteomics, Mass spectrometry, Autoantibodies, Autoantigens

<
U

? 04 BH PES o) g3l fA%
of els) AR E WAAL TR o) YRIA /)%
& welelt AR5l A%H 3 ok A2, AE EE 27

o] =2 20079 RSN AAL ] APo 2 ghw ezl SA
1 FH](KRF-2007-521-E00059)¢] A| 0.2 8. o] =#-& HEgk 20031
oltigtw ety <fgty}t AtH| Yoz FFPE.
AAAA  Fe2, A7 Y94 95T dHF 4 s
ol ozthet g 2r]-Frie 2 Wt
Tel: 031) 219-5152, Fax: 031) 219-5154
E-mail: dhnahm@ajou.ac.kr
F1d: 2008 69 25¢, AALY: 2008 8¥ 1Y
AL 2008 89 15Y

S 442-721

el Bakapl Aol E3Ee] FHE 2
Balggo] Aoz BAsle 1 Al Lsls 8
o] “ehl A SH(proteomics)”0| 21 EEl = M2 I
SAsHA H A ]2l A gte] dAol= £
s 22T F e A719 58 (53] 2-dimensional electro-
phoresis H)7} &7 AZFEA 7S o] &3 n] A3t ko] thuly
S A 33 EH (identification)d| W &= W 9] 7 dolet= 27}
2 2w o] 7|4 0] Hhdo] =03 daS kgt o] 3
A AZENIZ o] &8 Tl =5 o thul g 3to] 7} 3

v h

o>

ofN wn 4= 1o b
il
2,
N
__>tl_’,‘
ot
rlo
_>I‘_’4

o) o7 1AE wel7] A, AL A
AANSS FEG T 71c e
A Avkgo] N=dn gk A
& 49 WA BAE FM wgd2Ig 24 Fe
24 gAEe o

= 71BA G A 2o digk A7FA Y

ofN L fL

192



HAl 2 I AT M E XPLE

=.
=

o3 ot

14

il

il
70

ok

<0

A

A8k 186

=
L

=9 2% Wil

a7

1.

)

A7 o4

O3} alpha—enolaseﬂ

]

i A]

1=

A A3 A Aol AR 18 ©

ol

SIS THTable 1). £ <1

S

o] A o] A= beta-2 adrenergic
} B

=

=

Kp
vasoactive intestinal peptide”7} 7] ¥4

T3

6)

w i,

3}

receptor,

pad

o0
ofm

)

FEV,©] 20% g HolZAu e 7184 &

ks
T

Zl(Bencard Co. Brentford, UK)S ©]

G

7124 2ol B3 12% o] (8] 2 200 mL ©]A}) 2] FEV, <]
[e]

el
T

| Q17 A7bA o] o]

A
&

—_
N
_ZT
ilN

=]
)

WA 3

LS

9

(A549 Al

-
X

b 7)1 g9 A

52 3

It

o
R

ol
o

]
i

Al &

ol

ok
S

1A

A4 o5g 7Y

o

A F2eo] Aete de 712394

7}3]

o|
zr
d

Ko

ol

FEV,

102
64
96
73

100.3
87.8
72.8
46.7
419
76.3
77
815
81
56.8

Atopy
N.D

st

Age
24
45
19
19
30
22
46
58
34
40
64
70
47
20

= %9

Sex

No.
10
11
12
13
14

not determined.

Severe asthma

Healthy control
Mild asthma

Table 1. Characteristics of study subjects
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Fig. 2. Immunoblot analysis of airway epithelial proteins recognized by cicrulating IgG autoantibodies from healthy controls (lane 1), patients
with mild asthma (lane 2-6), patients with severe asthma (lane 7-14), monoclonal antibody to cytokeratin 18 (lane 15), specific antibody
to alpha-enolase (lane 16), and buffer only (lane 17) as a negative control. Results from two kinds of different fractions of cultured airway
epithelial cells (A549), including adherent cell fraction (ACP fraction) (A) and easily detachable cell fraction (washing pellet: WP fraction)
B).
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Table 2. Mass spectrometry analysis of the 95-kDa target protein
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Fig. 3. Localization of target autoantigen recognized by IgG
autoantibodies from a patient with severe asthma using immu-
noblot analysis (lane 2). Staining of proteins extracted from easily
detachable cultured cell fraction of airway epithelial cells on
polyvinylidine difluoride membrane (lane 1). *Arrow indicate an
95-kDa target autoantigen protein.

Matching peptide no. Mass (M,): measured Mass (M,): calculated Peptide sequences
1 863.2462 863.4752 KALDFIASKG
2 1,198.2850 1,198.6234 RDLLLDPAWEKQ
3 1,214.3318 1,214.6659 KLASDLLEWIRR
4 1,254.2522 1,254.5979 RDYETATLSDIKA
5 1,298.2942 1,298.6619 RHRPELIEYDKL
6 1,351.2554 1,351.6190 KGISQEQMQEFRA
7 1,385.4094 1,385.7667 RVGWEQLLTTIART
8 1,420.3410 1,420.6986 KGYEEWLLNEIRR
9 1,428.3840 1,428.7572 RTINEVENQILTRD
10 1,536.3295 1,536.7671 RFAIQDISVEETSAKE
11 1,5636.3576 1,5636.7671 RFAIQDISVEETSAKE
12 1,652.4260 1,652.8410 KQLEAIDQLHLEYAKR+Pyro-glu (N-term Q)
13 1,669.3900 1,669.8675 KQLEAIDQLHLEYAKR
14 1,740.3666 1,740.8054 RETTDTDTADQVIASFKV
15 1,752.3208 1,752.8179 RKHEAFESDLAAHQDRV
16 1,791.3526 1,791.8501 RMAPYQGPDAVPGALDYKS
17 1,791.3790 1,791.8501 RMAPYQGPDAVPGALDYKS
18 1,815.3580 1,815.8672 KMLDAEDIVNTARPDEKA
19 1,902.4122 1,902.9323 RKDDPVTNLNNAFEVAEKY
20 1,902.4195 1,902.9323 RKDDPVTNLNNAFEVAEKY
21 1,918.4578 1,919.0000 KLSGSNPYTTVTPQIINSKW
22 1,918.4902 1,919.0000 KLSGSNPYTTVTPQIINSKW
23 1,926.4573 1,926.9720 RISIEMNGTLEDQLSHLKQ
24 1,998.3727 1,997.9265 KMVSDINNGWQHLEQAEKG
25 2,006.4235 2,006.9560 KAIMTYVSSFYHAFSGAQKA
26 2,059.3966 2,059.9520 KVLAVNQENEHLMEDYEKL
27 2,075.3674 2,075.9469 KVLAVNQENEHLMEDYEKL+Oxidation (M)
28 2,903.6281 2,904.3889 RVEQIAAIAQELNELDYYDSHNVNTRC

Liquid chromatography-electrospray tandem mass spectrometry (LC-MS/MS) analysis of trypsin-digested peptides of 95-kDa autoantigen
showed that the sequence and mass data of 28 peptide fragments matched human alpha-actinin 4, and the identified peptide sequences
covered 40% of the total amino acid sequence of human alpha-actinin 4.
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Fig. 4. Confirmation of new 95-kDa airway epithelial cell auto-
antigen as a alpha-actinin 4 by comparing the results of immu-
noblot analysis with a serum sample from a patient with severe
asthma (lane 1) and specific antibody to human alpha- actinin 4
(lane 2) *Arrow indicate an alpha-actinin 4 protein localized by the
specific antibody.
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