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Establishment of the laboratory diagnostic method to stratify the pathology and
risk of developing antiphospholipid syndrome

Nojima, Junzo
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In this study, we hypothesized that anti-phospholipid antibodies advance
arteriosclerosis through interactions between vascular endothelial cells, monocytes, and
lymphocytes, causing arterial thromboembolism. To test this hypothesis, we created a contact
co-culture model in which human aortic vascular endothelial cells seeded on Type 1 collagen and
healthy peripheral blood mononuclear cells can interact directly through adhesion. Using the
established contact co-culture model, we investigated whether antiphospholipid antibodies promote
the adhesion of monocytes and various lymphocytes to vascular endothelial cells and infiltration
into the collagen gel layer. As a result, we confirmed that adding APS-1gG purified from APS patient

plasma to the co-culture model promoted adhesion and infiltration of monocytes and lymphocytes to
vascular endothelial cells.

/B 2



APS

APS 12 2012 APS
9 86% 66%
34% APS
1Bz
aCL/P.GPI / aPSIPT
p38 MAPK NF-k B TF

aCL/B,GPl  aPSIPT

APS “8)

ICAM1 VCAM-1 E-
9

APS
aCL/B.GPI
aPS/IPT
HAEC PBMC
APS
aCL/B.,GPlI  aPS/IPT APS-1gG APS
T
B NK
HAEC PBMC PBS 3
PBS HAEC
0.05%Collagenase Type 1 1
well PBS 1 PBMC
PBMC
300Gx 5min
0.1%BSA CD14-
PE CD14-FITC CD3-FITC CD3-PE CD19-VioBlue CD56PE-Vio770 7-AAD
4 5
5 PBMC HAEC PBMC APS-IgG
24 SLE
nonAPS-IgG normal-1gG
24
CD14 CD3 T CD19
B CD56 NK 1
5 4
2 APSIgG norma-lgG  non
APS-IgG T B NK
APS-IgG 3

4 APS-1gG



-HAEC

(A) control (B) control
* s B APS-1iG N APS-1iG
45000 — 450000
40000 400000 L _I_
35000 350000
:\;{ 30000 % * §,;mu)(m
# 25000 2 250000 *
2 —
20000 = 200000
B 15000 g 150000
O
10000 100000
5000 . 50000 l
0 i | 0
1 2 3 4 5 1 2 4 5
(C ) control (D) control
B APS-IgG B APS-IeG
18000 120000 fLW
*
16000 —
—L 100000 A L *
. 14000  —
é 12000 * % 80000
i [ — =
= 10000
§ 8000 * =R —
2 6000 a 40000
a 9]
&}
4000
20000
2000
0 0
1 2 3 4 5 1 2 4 5
1 5 PBMC -
5 1[n=4] 2[n=3] 3[n=3] 4[n=4] 5[n=4] APS-1gG 1[n=4]
2[n=3] 3[n=3] 4[n=4] 5[n=4] 24
A) B :CD3 T C :CD19 B D CD56 NK
2 t 1*;p<0.05 **;p<0.001
HAEC PBMC
(A) ool (B) control
* B APS-IeG B APS-IeG
*3%
45000 e 70000
40000 Kk
— 60000 *
35000 "k
& 50000
&= 30000 =
= T4
5 25000 0000
20000
& 15000 s E3
O 20000
10000
5000 10000 -
0 0 rLl
1 2 3 4 5 1 2 3 4
(C) control ( D) control
B APS-12G % B APS-1eG
9000 35000
8000
30000
— 7000
E 2= 25000
= 6000 =
5000
*3%
4000 % Z8 15000 * [ —
B ol — % [
= 3000 sk la)
8 QC 10000
o 2000
. i . - . i
1000 ﬁ
0 . 0 il
1 2 3 4 5 1 2 3 4 5
5

PBMC

5 1[n=4] 2[n=3] 3[n=3] 4[n=4] 5[n=4] APS-1gG 1[n=4]
2[n=3] 3[n=3] 4[n=4] 5[n=4] 24 HAEC
A) B :CD3 T C :CD19 B D CD56 NK
2 t 1*;p<0.05 **;p<0.001

HAEC

PBMC



o

non APS-IgG

I
04
02
02
0 ~ 0
control APS-IgG control % A non APS-IgG control APS-IgG control A
/— N 1gG 7N 1gG

(©) : * . D
1.6 * 12
I

CD19B5 A

.

control  APS-IgG control [T IN
7 —N1gG

non APS-1gG

3 1 PBMC
[n=4] 1
19G [n=4]
(A) CD14 B :CD3 T C

APS-1gG
:CD19

1*;p<0.05 **;p<0.001

PBMC

(A) * (B)

5

A\

control  APS-IgG

19G [n=3]

—

control fikH A
7= 1gG

non APS-IgG

non APS-1gG SLE

D CD56 NK

-

0 0
control  APS-IgG control  filH A nonAPS-IgG
7 — N IgG
4 8
35 ”

control  APS-IgG

control ik non APS-1gG

N
7 1gG

*

—

-

/
1 I l / 2
05 % 1
0 0
control  APS-IgG control  fLH A nonAPS-IgG

F—N1gG

4 1 PBMC

[n=4] 1
19G [n=4] HAEC

APS-1g6

(A) CD14 B :CD3 T C :CD19

2 t
HAEC

1*;p<0.05 **;p<0.001

PBMC

control  APS-IgG

19G [n=3]

control non APS-IgG

-HAEC

non APS-1gG SLE

D CD56 NK



=

Ruiz-Irastorza G, Crowther M, et a: Antiphospholipid syndrome. Lancet 2010; 376: 1498-1509.
Giannakopoulos B, Krilis SA. The pathogenesis of the antiphospholipid syndrome. NEIM 2013; 368:
1033-1044.

Fujieda Y, Atsumi T, et a: Predominant prevalence of arterial thrombosis in Japanese patients with
antiphospholipid syndrome. Lupus 2012; 21: 1506-1514.

NojimaJ, Kuratsune H, et al. Strong correlation between the prevalence of cerebral infarction and the
presence of anti-cardiolipin /B2-glycoprotein | and anti-phosphatidylserine /prothrombin antibodies.
Thromb Haemost. 2004; 91: 967-976.

Nojima J, Iwatani Y, et a. The presence of anti-phosphatidyl-serine/prothrombin antibodies is the
strongest risk factor for both arterial and venous thrombosis in patients with systemic lupus
erythematosus. Haematol ogica. 2006; 91: 699-702.

Nojima J, Masuda Y, et al. Arteriosclerosis obliterans associated with anti- cardiolipin antibody/32-
glycoprotein | antibodies as a strong risk factor for ischaemic heart disease in patients with systemic
lupus erythematosus. Rheumatology 47: 684-689, 2008.

Motoki Y, Nojima J, et al. Anti-phospholipid antibodies contribute to arteriosclerosis in patients with
systemic lupus erythematosus through induction of tissue factor expression and cytokine production
from peripheral blood mononuclear cells. Thromb Res. 2012; 130: 667-673.

Kaneshige R, Nojima J, et a. aCL/B,GPl and aPS/PT show synergic thrombogenic effects in
suppressing anticoagulant activity of APC and stimulating tissue factor expression and TNF-a
secretion by mononuclear cells. Thromb Res. 2019; 181:52-58.

Karen Schreiber Savino Sciascia, et al: Antiphospholipid syndrome. Nature Reviews Disease Primers
4 2018; 17103: 1-19.



15 12 2 7

Oba Seiya Hosoya Tadashi Kaneshige Risa Kawata Daisuke Yamaguchi Taiki Mitsumura 14
Takahiro Shimada Sho Shibata Sho Tateishi Tomoya Koike Ryuji Tohda Shuji Hirakawa
Akihiro Yoko Nukui Otomo Yasuhiro Nojima Junzo Miyazaki Yasunari Yasuda Shinsuke
Thrombosis and antiphospholipid antibodies in Japanese COVID-19: based on propensity score 2023
matching
Frontiers in Immunology 1227547
DOl
10.3389/Ffimmu.2023.1227547
Kaneshige Risa Shimizu Naoto Motoki Yukari Nojima Junzo 32
Antibody binding activity specific to monocyte scavenger receptor CD36 is frequently detectable 2023
in the plasma of patients with antiphospholipid syndrome
Lupus 1353 1355
DOl
10.1177/09612033231203026
51
APS 2023
1135-1138
DOl
51
-B 2GPI B 2GPI 2023
1013-1016

DOl




72

2023
358 364
DOl
10.14932/jamt.23-5
Tsuneoka Hidehiro Otsuyama Ken-ichiro Hirano Akari Nojima Junzo Nishikawa Jun Ichihara 104
Kiyoshi
Clinical utility of indirect fluorescent assay for IgA class antibodies against Bartonella 2022

henselae in serodiagnosis of cat scratch disease in its early stage

Diagnostic Microbiology and Infectious Disease

115809 115809

DOl
10.1016/j -diagmicrobio.2022.115809

Fujii Tomohiro Nishikawa Jun Fukuda Soichiro Kubota Naoto Nojima Junzo Fujisawa Koichi 23
Ogawa Ryo Goto Atsushi Hamabe Koichi Hashimoto Shinichi Wai Aung Phyo lizasa Hisashi

Yoshiyama Hironori Sakai Kohei Suehiro Yutaka Yamasaki Takahiro Takami Taro

MC180295 Inhibited Epstein-Barr Virus-Associated Gastric Carcinoma Cell Growth by Suppressing 2022

DNA Repair and the Cell Cycle

International Journal of Molecular Sciences

10597 10597

DOl
10.3390/i jms231810597

Kaneshige Risa Motoki Yukari Yoshida Mika Oku Kenji Morishita Eriko leko Masahiro 36
Ichihara Kiyoshi Nojima Junzo

Determination of diagnostic threshold in harmonization and comparison of clinical utility for 2022
five major antiphospholipid antibody assays used in Japan

Journal of Clinical Laboratory Analysis 24340

DOl
10.1002/jcla.24340




72

2023
19 24
DOl
10.14932/jamt.22-47
71
CD14 2022
397 403
DOl
10.14932/jamt.21-104
66
2 2022
198 203
DOl
10.11477/mf. 1542202938
Kaneshige Risa Motoki Yukari Yoshida Mika Oku Kenji Morishita Eriko leko Masahiro -
Ichihara Kiyoshi Nojima Junzo
Determination of diagnostic threshold in harmonization and comparison of clinical utility for 2022
five major antiphospholipid antibody assays used in Japan
Journal of Clinical Laboratory Analysis 24340

DOl
10.1002/jcla.24340




Tsuneoka Hidehiro Otsuyama Ken-ichiro Motoki Yukari Nojima Junzo Nishikawa Jun Ichihara 28
Kiyoshi

Exploring the seasonal and regional features of cat-scratch disease on the basis of anti- 2022
Bartonella henselae IgM/1gG positive rates in Japan

Journal of Infection and Chemotherapy 112 115

DOl

10.1016/j . jiac.2021.09.003

70

ELISA 2021

647 653

DOl
10.14932/jamt._21-21

70

2021

DOl
10.14932/jamt.20-44

29 3 0

18 SSC

2024




APS

11

2023

13 TTM

2023

Post COVID-19

56

2023

CD44 CD44v6

24

2023




BioPlex APLS

24

2023

24

2023

COVID-19

69

2023

69

2023




17

SSC

2023

10

2022

55

2022

54

2022




55

2022

ELISA

16

2022

16

2022

16

2022




16

2022
NETs

23

2022
16 SSC

2022
16 SSC

2022




2021

15

2021

15

2021

15

2021




43

2021

43

2021

ELISA

70

2021

70

2021







