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Investigation of autoantigens in patients with rheumatoid arthritis through protemic
analysis: exploration from diagnosis, pathogenesis to therapy

Kawakami, Atsushi
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Serum immune complexome analysis has found that TSP-1 and PF-4 are candidate autoa
ntigens in RA. Especially, TSP-1 was considered as more useful than PF-4 in terms of detection sensitivity
. In fact, prominent expression of TSP-1 was found in RA synovial tissues. TSP-1 was spontaneously produce
d in RA synovial cells and TGF- betal significantly stimulated the synthesis of TSP-1 at transcriptional 1
evel. A clear reduction of plasma TSP-1 and TGF- betal was found in RA patients successfully treated by di
sease-modifying anti-rheumatic drugs (DMARDs), however, the above change was not determined in RA patients

DMARDs did not improve the clinical disease activity. It has been reported that the inflammatory niche of
rheumatoid synovial tissues contain high TGF- betal. We suspect that TGF- betal acts on synovial cells to
produce TSP-1, and furthermore, the augmented production of TSP-1 may stimulate the autoantibody producti
on toward TSP-1 in patients with RA.



RF
ACPA
RA RA
RA
RA
RA
IC
IC RA
RA
IC
RA
IC
RA
IC RA
RA
RA
IC
1 RA
OA
X1. S EE A P OFIRO R R AENT
(J
s A
RIEBOH
\(0§:K' BEUHiE
DR
1L
REFM AL
R
o p—
A O

RA
OA

WinROOF

RT-PCR ELISA

RA

RA

RA OA
1 2
Thrombospondin-1 TSP-1
Platelet factor 4 PF-4 RA

RA
RA RA
2 2
TSP-1
TSP-1
SS
SLE
RF ACPA
RA
TSP-1
TSP-1
TSP-1
TSP-1
3 OA
RA TSP-1
TSP-1
RA
4
ELISA red-time RT-PCR
TSP-1
4
MRNA TGF-p1 IL-1B
TSP-1
TGF-p1 TSP-1
TGF-p1  TSP-1
RA
1.-3. TSP-1 RA
RA
9
5
DAS28-CRP
9
TSP-1 TGF-B1
IL-6 VEGF
6 IL-6 VEGF RA
7
TSP-1 TGF-p1 IL-6 VEGF
TSP-1



TSP-1

TGF-p1

TGF-p1 TSP-1

TSP-1

TSP-1 T
TSP-1
TSP-1 RA

TSP-1
TSP-1

*2.
BHIRA | v —F L IEREE(SS) . £ Y7~ —F A (SLE)
BLORE ANICBITD
CIC-associated TSP-133 X U'CIC-associated PF-4D 514 5

DMARDs 7} —7
FHRA SS SLE Control
(N=40) (N=16) (N=14) (N=11)
RF/ACPARSfE  RF/ACPAREfE
(N=25) (N=15)
(BB 0.25-12m) (B 1-6m)
TSP-1
positive 14 8 0 0 0
PF-4
positive 3 0 0 0 0

XI3. {B AL RR R IT A TSP-1 R B O HRE

index

18000
16000
14000
12000
10000
8000
6000
4000
2000

RA1 RA2 OA1 OA2
WinROOF softwareZ i\ T HBEALH

OTSP-LRB A R T &ALz,
OALZILHEE LT,

F1. B BIRA DT 5

Healthy (n=13)

Protein Fruquency / Peplde
Apolipoprotein  Apaifpoproreia AL i

RA (n=21) OA (n=28) Healthy (n=13)
Protein Fruquency / Peptide Fruquency / Peptide ~ Fruquency / Peptide
Platelet factor 4 10/1 0 0
Platelet factor 4 variant 3/1 0 0

omplniet C1q subcomponeat subutit A
Sensitivity Complement C1q subcomponent subusit C

(52.4%)  Compimen ompona

Complement component 48 preproprotein

[X4. 7B AR5 D TSP-17E 4 0 2l

TSP-1 protein in culture of supernatants from
(paimi) - various stimulated RAFLS

80 TSP-1 mRNA expression

60

40

x-fold change of TSP-1 on mRNA level

n=4 *p<0.05, paired ttest

Tln‘ombospondi.u-l 17/1-5 0 0
Complenent fctor i
;cns
Fik VI, pusminozen <
0%) _ Protbrombin (fragment)
“Platelet factor 4 ]
Bl factor 4 v o
Aduesion proteln_ sotorm 1 of Fioouection e
Vironecion wns
sotorn B of Fiul-t s
Others Thrombaspondin T T
FsRdieAc gycoproii T
sofom KW of Kisnogen . 224
Puttve uncharcerzed protein o 2410
Galetn3-binding protin s
Vi K-dependent procn S s
Rocumtoid fector RE-ET9 (fagment) 0
Racunatoid factor DS gt chain(fagmeny "
VI proen (Fagmenn n
Al folte bindig protis (ngmet) 1
=2 vI0 Y9 ¥8 y7 y6 yS B2
- - )
TSP-12PF-4DF & FVFGTTP’VEDIIJR
. 2 5
Thrombospondin-1 2 b3 b4 b b9 b10 b1
v
o s
2 8 Tean
w
2 by sm ¥ “
£ 40 37 o [559 e
3 Pt - P
& % ¥ W ko 5
2467 2880 3547 mmz bl 12205
ol . bl i G | 'L \ M TR 1
o do o o 4o s oo 700 ao oo tom 1o 1200
e
vI0y9 v8 ¥y v6 5 v4 y3
Platelet factor 4 b4 b5 b6 b7 b b9 bIO .
¥
10601
oo ) '
- " 72
g St [T
fe PR IR .
2 ol ¢ . bl
R 238 by wy 718 e ez
3 b3 S0 6149 Y b3
g [ \ o 10201
| e ) L ihosd s oy |
} T T y T fatier 4 4 o

T oty
0 100 200 300 400 s00 600 700 800 900 1000 1100
mz

5. RATEFRARIBIZ 1T DR :
1B RDSTEN LT 9E B D BR PR 3

DAS28-CRP PDUS (7 F22B i)
-
! 40 -
°© 35
: e
? 'e 10
1 5 N
et =iy EEE

*p<0.05, non parametric test




6. RATR AR IZ 1T DRI :
1B RBIBHUIIEFIDOTSP-1, TGF-P1,
IL-6, VEGFD#%ifd

(ng /ml)
30

Mm3ETSP-1 MmIETGF-B1

.
=~ * 10 ﬂ
] B _
o .
A fa s (pg /ml) B s
2500
mEIL-6 \ 3
2000 ‘ VEGF
I 1500
N S
|
1 S— — * ‘
Ea] SRR R B
"

16

Kawashiri SY, Suzuki T, Nakashima Y,
Horai Y, Okada A, Nishino A, lwamoto N,
Ichinose K, Arima K, Tamai M, Nakamura
H, Origuchi T, Uetani M, Aoyagi K, Eguchi
K, Kawakami A. Synovial inflammation
assessed by ultrasonography correlates with
MRI-proven osteitis in patients with
rheumatoid arthritis. Rheumatol ogy
(Oxford). 2014 Mar 22.

Kawashiri SY, Suzuki T, Nakashima Y,
Horai Y, Okada A, lwamoto N, Ichinose K,
Tamai M, Arima K, Nakamura H, Origuchi
T, Uetani M, Aoyagi K, Eguchi K,
Kawakami A. Ultrasonographic
examination of rheumatoid arthritis patients
who are free of physical synovitis: power
Doppler subclinical synovitis is associated
with bone erosion. Rheumatology (Oxford).
2014 Mar;53(3):562-9.

Kawashiri SY, Suzuki T, Okada A,
Yamaseki S, Tamai M, Nakamura H,
Origuchi T, Mizokami A, Uetani M, Aoyagi
K, Eguchi K, Kawakami A. Muscul oskeletal
ultrasonography assists the diagnostic
performance of the 2010 classification
criteria for rheumatoid arthritis. Mod
Rheumatol. 2013 Jan;23(1):36-43.

102 (10): 2600-2606,

33 (2):

10.

11

12.

74-80, 2013.

33(1):
15-21, 2013.

Progressin Medicine. 33 (9): 1905-1908,
2013.
Tamai M, Kawakami A, Uetani M,
Fukushima A, Arima K, Fujikawa K,
Iwamoto N, Aramaki T, Kamachi M,
Nakamura H, Ida H, Origuchi T, Aoyagi K,
Eguchi K. Magnetic resonance imaging
(MRI)detection of synovitis and bone
lesions of the wrists and finger joints in
early-stage rheumatoid arthritis:comparison
of the accuracy of plain MRI-based findings
and gadolinium-diethylenetriamine
pentaacetic  acid-enhanced  MRI-based
findings. Modern Rheumatology. 22,
654-658, 2012.
Okada A, Yamasaki S, Koga T, Kawashiri
SY, Tamai M, Origuchi T, Nakamura H,
Eguchi K, Kawakami A. Adipogenesis of
the mesenchymal stromal cells and bone
oedema in rheumatoid arthritis. Clin Exp
Rheumatol. 2012 May-Jun;30(3):332-7.

Ohyama K, Kawakami A, Tamai M, Baba
M, Kishikawa N, Kuroda N. Serum immune
complex containing thrombospondin-1: a
novel biomarker for early rheumatoid
arthritis. ~ Ann Rheum  Dis. 2012
Nov;71(11):1916-7.

Kita J, Tamai M, Arima K, Nakashima Y,
Suzuki T, Kawashiri SY, lwamoto N, Okada
A, Koga T, Yamasaki S, Nakamura H,
Origuchi T, Ida H, Aoyagi K, Uetani M,
Eguchi K, Kawakami A. Treatment
discontinuation in patients with very early
rheumatoid arthritis in sustained simplified
disease activity index remission after
synthetic disease-modifying anti-rheumatic
drug administration. Mod Rheumatol. 2012
Jun;22(3):346-52.

Kita J, Tamai M, Arima K, Nakashima Y,
Suzuki T, Kawashiri SY, Okada A, Koga T,
Yamasaki S, Nakamura H, Origuchi T,
Aramaki T, Nakashima M, Fujikawa K,
Tsukada T, Ida H, Aoyagi K, Uetani M,
Eguchi K, Kawakami A. Delayed treatment
with tumor necrosis factor inhibitors in
incomplete  responders to  synthetic
disease-modifying anti-rheumatic  drugs
shows an excellent effect in patients with




13.

14.

15.

16.

very early rheumatoid arthritis with poor
prognosis factors. Mod Rheumatol. 2012
Apr;22(2):195-201.

Koga T, Yamasaki S, Migita K, Kita J,
Okada A, Kawashiri S, lwamoto N, Tamai
M, Arima K, Origuchi T, Nakamura H,
Osaki M, Tsurumoto T, Shindo H, Eguchi K,
Kawakami A. Post-transcriptional
regulation of IL-6 production by Zc3hl12ain
fibroblast-like synovial cells. Clin Exp
Rheumatol. 2011 Nov-Dec;29(6):906-12.

Koga T, Okada A, Kawashiri SY, Kita J,
Suzuki T, Nakashima Y, Tamai M, Satoh K,
Origuchi T, Iwamoto N, Yamasaki S,
Nakamura H, Migita K, Ida H, Ueki Y,
Eguchi K, Kawakami A. Soluble urokinase
plasminogen activator receptor as a useful
biomarker to predict the response to
adalimumab in patients with rheumatoid
arthritis in a Japanese population. Clin Exp
Rheumatol. 2011 Sep-Oct;29(5):811-5.

Kawashiri SY, Kawakami A, Okada A,
Koga T, Tamai M, Yamasaki S, Nakamura
H, Origuchi T, Ida H, Eguchi K.
CD4+CD25(high)CD127(low/-) Treg cell
frequency from peripheral blood correlates
with disease activity in patients with

rheumatoid arthritis. J Rheumatol. 2011
Dec;38(12):2517-21.
Ohyama K, Ueki Y, Kawakami A

Kishikawa N, Tamai M, Osaki M, Kamihira
S, Nakashima K, Kuroda N. Immune
complexome analysis of serum and its
application in screening for immune
complex antigens in rheumatoid arthritis.
Clin Chem. 2011 Jun;57(6):905-9.

19

28
2013/11/30-12/1

2013/11/23-11/24

Baba M, Ohyama K, Tamai M, Kishikawa

N, Kawakami A, Kuroda N. Immune
identifying

complexome analysis for

immune complex antigens. 12" HUPO

World Congress. Yokohama.
2013/9/14-9/18.
4. , , ,
Thrombospondin-1(TSP-1)
34
2013/7/2-7/3
5. , , )
transforming growth factor B1(TGF-p1
thrombospondin-1(TSP-1)
-1
2013/4/18-4/20
6' —_— b >
57
2013/4/18-4/20
7. ) , >
57
2013/4/18-4/20
8.
24
2013/2/9
9.
6
2012/11/24
10.
MRI 40
2012/9/27-9/29
11. ,
56
2012/4/26-4/28
12.



13.

14.

15.

16.

17.

18.

19.

SAA
PTX3 56
2012/4/26-4/28
JI B E AR _
Kruppel like factor 56

2012/4/26-4/28

56
2012/4/26-4/28

LC-MS/MS
26

2011/12/3-12/4
Yamasaki S, Okada A, Koga T, Kawashiri
SY, Tamai M, Nakamura H, Origuchi T,
Kawakami A. Functional changes of bone
marrow derived mesenchymal stem cell
through adipogenesis. A possible in vitro

model of bone edema in rheumatoid arthritis.

ACR/ARHP Annual Scientific Meeting
2011. Chicago, Illinois. 2011/11/4-11/9.

55

2011/7/17-7/20

Yamasaki S, Ivanov P, Hu GF, Kawakami
A, Anderson P. Angiogenin-induced tiRNA
represses translation under stress. Annual
Meeting of the RNA Society and 13th
Annual Meeting of the RNA Society of
Japan (RNA 2011). Kyoto, Japan.
2011/6/14-6/18.

32
2011/6/2-6/3

0

()

()

3

KAWAKAMI, Atsushi

90325639

ORIGUCHI, Tomoki

90295105

ABIRU, Norio

00380981

OHYAMA, Kaname

50437860

TAMAIL Mami

60380862

ARIMA, Kazuhiko

30423635

YAMASAKI, Satoshi

30367388



