©
2021 2023

The Role of Fibrinolytic and Coagulation Factors, a Subset of Angiocrine Factors
in Cytokine Storm-Associated Diseases
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In this study, the investigators elucidated the mechanisms of cytokine storm

generation, cytokine storm syndrome (CSS) severity, and cancer growth by angiocrine factors
triggered by vascular endothelial damage. Specifically, using murine models of CSS and cancer, we
analyzed human COVID-19 samples, patient information, racial background, disease status, and
clinical symptoms, as well as blood levels and activities of angiocrine factors and inflammatory
cytokines, including blood coagulation and fibrinolytic factors. Angiocrine factors and inflammatory
cytokines were driving tumor growth in murine models. The analysis of blood levels and activities
of angiocrine factors, inflammatory cytokines, including fibrinolytic factors and
metalloproteinases, endothelial properties, and functions were conducted, suggesting the possibility
of early diagnosis of CSS using angiocrine factors as biomarkers. Furthermore, these molecular
targets can also serve as novel treatment options for cancer.

COVID-19



1993

(GVHD)
Ferrara IL-6 TNFa
IFNy
COVID-19 (Ferrara JL et al. Transplant Proc
2:1216-1217 1993
) PCR( )
(COVID-19)
COVID-19
(DIC) (Jose RJ et al. Lancet
Respir Med 6:E46-47 2020) (ARDS) (HPS)
(MAS) (MacGonagle D et al. Autoimmune Rev. 19 in press 2020)
(MIS-C, Liccardi F et al.
Pediatrics 146 in press 2020) 2020 MIS-C
(CsSs) (Editors: Cron R and Behrens

EM. Cytokine storm syndrome, Springer, 2019)

(J Biol Chem 151:17879-17888. 2011, J Exp Med 205:1917-1927.2008, Nat Med 12:557-567.
2006, Nat Med 10: 64-71. 2004)

(MMP) adisintegrin and metalloprotease
(ADAM) ( )

( ) (Blood
128:1068-1075. 2016, Blood 119:6382-6393. 2012, eukemia 26:332-339. 2012, Blood
115:4302-4312. 2010, Cell stem cell 1:658-670. 2007, J Exp Med 205:739-750 2005)

Rafii (Butler JM. et al.Nat Rev Cancer 10:138-
146. 2010) AKT p42/p44MAP (MAPK)
(Kobayashi H et al. Nat cell biol 12:1046-1056. 2010)

(Rafii S. et al. Nature 529:316-325. 2016)
(GVHD)
(TMA) MAS (Blood
130: 59-72. 2017, FASEB J 31: 2625-2637. 2017, Gastroenterology 148: 565-578. 2015,
Leukemia 29:145-156. 2015)
(Blood adyv in press. 2020, FASEB J 33: 3465-3480 2019, Blood 123: 3932-3942. 2014)
(Cell Signal in press 2020, Advanced Drug Delivery Rev 99: 172-179. 2016)

(Blood 128: 1063-1075. 2016, Blood 119:5405-5416. 2012)

COVID-19
(SARS-Co0-V2)

CSS



3 4

GVHD-TMA MAS

Diamond S Michael Salama Yousef

COVID-19 (SARS-CoV-2 :bioRxiv https://doi.org/10.
1101/2020. 07.09.196188)

(PAI-1 : FASEB J 31: 2625-2637. 2017) ( : Blood
130: 59-72. 2017) (Blood 128:1068-1075. 2016)
Heissig Beate in situ
hybridization
1 (TMPRSS2)
4 4
3

COVID-19 GVHD

5 4
Rafii Shahin Salama Yousef

BSL-3 COVID-19

COVID-19
COVID-19
GVHD T(CAR-T) HPS
MAS
CSsS
ES
296 ZFP296
PA(tPA) tPA
low density lipoprotein receptor-related protein 1(LRP1)
p53 microRNA miR-103/107
p53 (Cancers

15:288 2022, Cell Signal 75:109761. 2021)
MMP-7 -9 adisintegrin and metalloproteinase (ADAM)
9 (EGF) ERK1/2

CSS
HPS COVID-19

T(CAR-T) css
css



(Leisman DE et al. Lancet Respir Med 8: 1233-1244 2020)

COVID-19 ()
COVID-19
COVID-19
(Biomedicines 10:2549 2022) COVID-19
PA (UPA) tPA PA
1(PAI-1) ( ) PAI-1
uPA tPA/PAI-1 uPA/PAI-1
COVID-19 ARDS

(Frontier Immunol. , in press 2024, Cells 12:445 2023)
E1: REFDOCOVID-19D EfE(LICR 5T %/ 1A 7—h—DRIE

uPA/PAI-1 uPA UPAIPAI At Ny PAIi
css é é :
IL-1 =
B IL-6 CRP
( 1)
COVID-19
UPA  uPA/PAI-1
2022
CSss
CD40 siRNA GVHD

(EJHaem 3:849-861 2022)

CSS



13 11 9 10

Yatsenko T, Rios R, Rios T, Salama Y, Takahashi S, Tabe Y, Naito T, Takahashi T, Hattori K and 14
Heissig B
Urokinase-type plasminogen activator and plasminogen activator inhibitor-1 complex as a serum 2023
biomarker for COVID-19
Frontier Immunol 1299792
DOl
10.3389/fimmu.2023.1299792
Mizoue Y, lkeda T, lkegami T, Riabets O, Oishi Y, Tobita M, Akutsu H, Hattori K, Heissig B and 67
Koide H
The stem cell transcription factor ZFP296 transforms NIH3T3 cells and promotes 2023
anchorageindependent growth of cancer cells
Int J Dev Biol 147 - 153
DOl
10.1387/ijdb.230143hk
Heissig Beate 12
2023
200-207
DOl
10.7889/tct-23-016
Yatsenko T, Skrypnyk M, Toroyanovska O, Tobita M, Osada T, Takahashi S, Hattori K, and Heissig 12
B
The role of plasminogen/plasmin system in inflammation of oral cavity 2023
Cells 445

DOl
10.3390/cel 1512030445




Salama Y, Takahashi S, Tsuda Y, Okada Y, Hattori K, and Heissig B

15

Y02 induces melanoma cell apoptosis through p53-mediated LRP1 downregulation 2022
Cancers(Basel) 288
DOl
10.3390/cancers15010288
Heissig B, Salama Y, Vehreschild JJ, Vehreschild MJGT, Mori H, Adachi E, Jakob C, Tabe Y, 10
Ruethrich M, Borgmann S, Naito T, Wille K, Valenti S, Hower M, Hattori N, Rieg S, Nagaoka T,
Jensen BE, Yotsuyanagi H, Hertenstein B, Ogawa H, Kominami E, Roemmele C, Takahashi S, Rupp J,
Takahashi K, Hanses F, Hattori K
COVID-19 severity and thrombo-inflammatory response linked to ethnicity 2022
Biomedicines 2549
DOl
10.3390/biomedicines10102549
Heissig B, Salama Y, Tateno M, Takahashi S and Hattori K 3
SIRNA against CD40 delivered via a fungal recognition receptor ameliorates murine acute graft- 2022
versus-host disease
EJHaem 849-861
DOl
10.1002/jha2.439. eCollection 2022 Aug
Heissig Beate 33
2022
314-320

DOl
10.2491/jjsth.33.314




Heissig Beate

63

2022
403-409
DOl
10.11406/rinketsu.63.403
Salama Y, Shiou-Yuh Lin, Dhahri D, Hattori K, and Heissig B 22
Aloysia citrodora essential oil inhibits melanoma cell growth and migration by targeting HB- 2022
EGF-EGFR signaling
Int J Mol Sci. 8151-
DOl
10.3390/i jms22158151.
Heissig B, Salama Y, Takahashi S, Okumura K and Hattori K 13
The Multifaceted Roles of EGFL7 in Cancer and Drug Resistance 2021
Cancers (Basel) 1014-
DOl
10.3390/cancers13051014.
Heissig B, Salama Y, Takahashi S, Okumura K and Hattori K 22
The multifaceted role of plasminogen in cancer 2021
Int J Mol Sci. 2304-
DOl

10.3390/i jms22052304.




Heissig Beate 29

2021

178-183

DOl

11 0 1

, , , Heissig Beate

NJA-312 GVHD

23

2024

Hattori K, Takahashi S and Heissig B

SIRNA against CD40 delivered via a fungal recognition receptor ameliorates murine acute graft-versus-host disease

85

2023

Hattori K, Takahashi S and Heissig B

COVID-19 severity and thrombo-inflammatory response linked to ethnicity

85

2023




, , , Heissig Beate

COVID-19

22

2023

s s , , Heissig Beate,

ES Zfp296

95

2022

Hattori K, Takahashi S and Heissig B

Biomarkers and predictors of severe COVID-19: a comparative study of patients in Japan and Germany

84

2022

, , Heissig Beate

44

2022




Hattori K, Heissig B

The role of fibrinolytic factors, a subset of angiocrine factors in cytokine storm-associated diseases

International Society for Stem Cell Research Jerusalem International Symposium "Stem Cells: From Genes to Organs'

2022

Hattori K, Takahashi S and Heissig B

Fibrinolytic factors - novel molecular targets for cytokine storm-associated diseases

83

2021

Hattori K, Yousef Salama, Satoshi Takahashi and Beate Heissig

Pathological control mechanism of multiple bone marrow species by angiocrine factor EGFL7

83

2021

, , , Heissig Beate

20

2021




COVID-19

P-02612023

2023

https://ww.juntendo.ac.jp/news/00669.html

(Takahashi Satoshi)

(60226834)

(12601)

University of Cologn

University Hospital of
Frankfurt

University Hospital of
Augsburg

Federal University of Bahia

(PLO)

An-Najah National University




