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Investigation on mechanism for expansion of GM-CSF autoantibody by next generation
sequencing.
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It remains unclear why GM-CSF autoantibody is excessively produced in the
patients. By preliminary evaluation using blood lymphocytes obtained from the patients and healthy
subjects, we found high affinity IgG type GM-CSF autoantibody producing B cells expanded only in the
patients but not in the healthy subjects, although IgM type producing B cells were even between them. It
is suggested that class switching and clonal expansion are proceeding in the ﬁeripheral lymphnodes in the
patients. To elucidate this, we tried to analyze the amino acid sequences of heavy chain variable regions
using the next generation sequencing and a biocinformatics tool. Our analysis revealed that CDR1,2,and 3
amino acid sequences were variable and even in IgM clones but some specific sequences were exclusively
used in IgG-type clones, suggesting oligo clonal expansion of IgG-type GM-CSF autoantibody clones in the
patients.



GM-CSF
(J.Exp. Med. 1999)

(Am. J. Respir. Med.

Crit. Care Med, 2000, 4372904 )
GM-CSF
(BLOOD,2004)
GM-CSF

(New Engl.J.Med. 2003)

GM-CSF
19G
GM-CSF B
H MRNA
1gG
MRNA
CDR1/2

CDR3

MRNA
PAP I9G IgM
Allele Usage
CDR1/2

JMP 10.0.2 (SAS
Institute Inc., Cary, North Carolina) R
(2012-10-26)
Microsoft Excel Microsoft Co., Redmond,

WA

version 2.15.2

Excel
JMP Csv

cdhit-v4.2-2010-09-16
98%

IMGT/V-QUEST the international
ImMunoGeneTics information system®
CDR1/2

ClustalW2 Kimura Method

memory B
EB virus IeM
IgG GM-CSF
ELISPOT
IeM

memoryB

IeG

ELISPOT assay

1gG-GMAL IEM-GMAb
spats)

B

Netd a1l held
BB S R A R R DGM-CSF B A 2 SR R



PBMC
GM-CSF GM-CSF
B RNA
DNA

P

= Surispe O MUAGs Crly we e noy bales wits

HECS chadaTe

byt el SRILTET Folbuerd by addiion of
eSS aAdR magn et Sk, *

= Surfee GMASs oflls bount strepiavicin:

magnet mers appied o WA LS sokemn

equpped s magnes )#
R BYaSeLdfCitmRaES e _=._.
cDNA template
PCRamplicon
« )
3 : HEA E] 8 64 S 0bp@MPCRamploon 0 HER
5 54970 reads,
5 68213 reads
IMGT
IgG 6480 reads 3331 reads
IgM 40593 reads 19273 reads
IgM IgG
IeM IeG
IeG
CDR1,2 IgG
IeG
IeM
- IgG IgM germline allele

germline allele

(Dread
PAP 5 5 B

123182 reads

54969 reads PAP 68213 reads
IMGT
Productive 53393 reads
23969 reads, PAP 29424 reads
IgG  GM-CSF 9811
reads 3334 reads, PAP 6480
reads IgM GM-CSF
40593 reads 19273 reads, PAP
21320 reads
CD-HIT
525 97
, PAP 425
IgG  GM-CSF
245 35 ,
PAP 210 IgM
GM-CSF 277

T
BN

gk 313

(2)V-Region ~VH1-VH7

V-Region

Allele Usage
Allele
PAP
IeG IgM
VH1 VH3 VH4 VH6



PAP VH1 PAP
VH3-4
5
W sl L 51 W g, Al Liags gl

= | I ) 1
L
B ™~ | L "m W I -; o

W LU ] E|l|:-lﬂ LI TR TR I "o
5V VH1-VH7  Allele Usage
(3)Cluster V-
A\
6 IgG
IeM
PAP IeG
o W
) .J Tk l I
"I b l .

Parcent of Total reads

6 Cluster Y
4) read \Y
IeG IgM \Y
7 IeG
15487
reads 5501 reads, PAP 9986 reads
\Y% 7.9% 79 ,
PAP 7.9%
IeM
61178 reads 29512 reads, PAP
31666 reads \% 2.6%
27 ,PAP  25%
.
mhe

Maiibir of 1eieds

W-Argien Warkhinns ¥
P

Ig Igd

7 IgG/IgM read  V-Regi
on
©) Allele Usage
Allele
H5
1 PAP P1 1
P3 2 IeG IeM

Allele

..........

8 Allele Usage

CDR-1 CDR2
IMGT/V-QUEST
ClustalW2  Kimura Method
CDR-1

CDR-2

PAP B

PAP

PAP

Naiive B GM-CSF



GM-CSF

GM-CSF T
IeG
GM-CSF B
perifollicular
region GM-CSF T
IgM  GM-CSF
B
11
v 00 Teelobesthends

GI: parmdal Caries

sorants

11 GM-CSF
PAP 5 5 B
123182 reads
54969 reads PAP 68213 reads
CD-HIT
525
97 , PAP 425
V-Region VH1-VH7  Allele Usage
VH1 VH3 VH4
VH6
PAP VH1
PAP
VH3 VH4 PAP
IeG
IgM PAP
IgG
Allele
5 H5

1 PAP P1 1
P3 2 IgG IeM
Allele

CDR-1 CDR2
IMGT/V-QUEST
ClustalW2 Kimura Method
CDR-1
CDR-2
6

1, Akasaka K, Tanaka T, Maruyama T,
Kitamura N, Hashimoto A, Ito Y, Watanabe
H, Wakayama T, Arai T, Hayashi M,
Moriyama H, Uchida K, Ohkouchi S,
Tazawa R, Takada T, Yamaguchi E,
Ichiwata T1, Hirose M, Arai T, Inoue Y,
Kobayashi H, Nakata K. A mathematical
model to predict protein wash out kinetics
during whole-lung lavage in autoimmune
pulmonary alveolar proteinosis. Am J
Physiol Lung Cell Mol Physiol. 2015;
308(2):L105-17.

2, Nakagaki K, Nunomura Y, Uchida K,
Nakata K, Tazawa R. Up-regulation of
differentiation (CD) 11b

cluster of
expression on the surface of canine
granulocytes with human
granulocyte-macrophage
colony-stimulating factor (GM-CSF). J Vet
Med Sci. 2014; 76(8):1173-6.

3, Hashimoto A, Tanaka T, Itoh Y,

Yamagata A, Kitamura N, Tazawa R,



Nakagaki K, Nakata K. Low

concentrations of recombinant granulocyte
macrophage-colony  stimulating factor
derived from Chinese hamster ovary cells
augments long-term bioactivity with
delayed clearance in vitro. Cytokine. 2014;
68(2):118-26.

4, Ishii H, Seymour JF, Tazawa R, Inoue
Y, Uchida N, Nishida A, Kogure Y,
Saraya T, Tomii K, Takada T, Itoh Y, Hojo
M, Ichiwata T, Goto H, Nakata K.

Secondary pulmonary alveolar proteinosis

complicating myelodysplastic syndrome
results in worsening of prognosis: a
retrospective cohort study in Japan. BMC
Pulm Med. 2014; 14:37.

5, Handa T, Nakatsue T, Baba M, Takada T,
Nakata K, Ishii H. Clinical features of
three cases with pulmonary alveolar
proteinosis secondary to myelodysplastic
syndrome developed during the course of
Behget's disease. Respir Investig. 2014 ;
52(1):75-9.

6, Nei T, Urano S, Itoh Y, Kitamura N,
Hashimoto A, Tanaka T, Motoi N, Kaneko
C, Tazawa R, Nakagaki K, Arai T, Inoue Y,
Nakata K. Light chain (&/A) ratio of
GM-CSF autoantibodies is associated with

disease severity in autoimmune pulmonary
alveolar proteinosis. Clin Immunol. 2013 ;

149(3):357-64.

1, , PAP
, 2013;149-151
2, , , 10
, 2013; 814-816

»

2

3

(4)

6Y)

(6

(7

0
0

http://omrctr.jp/
NAKATA, Koh

TAZAWA, Ryushi

NAKAGAKI, Kazuhide

INOUE, Yoshikazu

NEI, Takahito

TAKIZAWA, Jun

YOKOSAKI, Yasuyuki



