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Abstract

K2k, pmEkRA NS Y Z70hTE, XOO7 7 —2 A 9 % Macrophage extracellular
traps (METs) M ENFRBERSIMBETLOKREFLROBERD I ZRBEL . BEDOKEDpat
hogenesisiICBE5 ¥ % C & B FRIC KB TTHRERL 1= ( Okubo K et al. Nat Med 2018), LA L., %
RIRMAREA RS Y T(NETs) E LU TEDOFEX N ZALRKRATHY) . NETsFHFE & DHHIEZ A
SHICTRIER,. RERBRENETZIERTEEETH S, invitrolcS VT, THP-1#lif2 ( &
NEIRMERIR ) SEMALIIMRORIEBICKVMETSHAEEET B EZREL, AALAILK>TE
MfbEhicm/hMRe DHEEEATERE NEMETSEA£R, BEEERFMac-1IC/ T34, XN
>0 N 4L %8S BEEpeptidylarginine deiminase ( PAD ) MEEXR, EMMEHEZE ( DPI
). BOEKMARARNZY THEBHEZE (ZORT7TVY ), HOoFL— I (F7zOFHIY)
THEECHFHEIAZIEVSBREBL, COKRE, METsENETsOFERBOBICZ<OHE
RA®HBDEZRKRTD, —H T, NETs ICEBEBEEKDNAE S RO RUFHRDNAYRBEL T
WBRZENBESAERITVSBAH, METsODNAOHERIZDVW TR ELRRERNI BSNTHEST
EOBRBALCOVTRERSEROMRICERTVD, e lF., HAFTEL TWED o, BmIRiER
ARTYTEBRITBDEAR N, VAR EZERTIDHNEVS TROXHDZALAZERT
PERRZLTTRIALL, ERENAEIANAZAVTHEAAOZ NNV EZ KT TSCYTO
F ( cytometry by time-of-flight ) Hfii ZISAL ., SUREEBHEX/NITHIEANZREL
EXDAOBIKZHREREN—H—TCRAL., BRCHARRNY B ITFIIL2E—HiIE
ICBRELE, TOHER., EARNIRE%ECD11b+Ly6G+ ( IFHERDE ) Mg EmL., ToOoEO
—EBTSTAT1,3,5%1kBad L) B{LA UL 1=,

We found that Macrophage extracellular traps (METSs) released by macrophages among leucocyte
extracellular traps are involved in the pathogenesis of diseases (Okubo K et al. Nat Med 2018).
However, its induction mechanism is hardly known as compared to neutrophil extracellular trap
(NETSs), and it is important to uncover differences in terms of therapeutic targeting. We have
successfully induced METs by co-culture of macrophages and activated platelets in vitro, and
METs production triggered by heme-activated platelets could be prevented by an antibody against
adhesion molecule Mac-1, an inhibitor of peptidylarginine deiminase, which is responsible for
histone citrullination, reactive oxygen species inhibitor(DPI), leucocyte extracellular trap release
inhibitor (lactoferrin), iron chelating agent (deferoxamine). These results suggest that METs and
NETs have many similarities in their induction mechanism.

We have experimentally verified an experimental system to search for the downstream mechanism
of NETs and METSs, how the histone derived from the leukocyte extracellular trap, which was not
originally planned, causes inflammation. We apply CyTOF (cytometry by time-of-flight) technology
to detect proteins inside and outside of cells using metal isotope labeled antibody, and distinguish
white blood cell of mouse treated with acute inflammation protein histone with cell surface marker.
At the same time, intracellular phosphorylation signals were detected per single cell. As a result,
CD11b + Ly6G + (neutrophil fraction) cells transiently increased after histone administration, and
phosphorylation of STAT 1, 3, 5 and IkBa was enhanced in part of the neutrophil fraction.
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Regulation of Macrophage extracellular traps (METs) in inflammatory diseases.

1. HIREBRFROBE

F4lZ, MRS NSYTORTYH, vH/0T77—U MR 3% Macrophage extracellular traps (METs) AERGRAEZ AT
TE2DHEEMHOBELGDILEFRHL. HFEDHKEED pathogenesis TS T 5T LEHRITHERIT TR FE LTz (Okubo K et al. Nat
Med 2018), LDL . 37 ERMRESN RSy TINETS) ELLBI L CTEDFE AN X AR A THY . NETs FELDHEZHLMNZT B
. REBARBIZMNETHEKRTHLEETH S, in vitro [THULVT, THP-1 #IEE (EFEBRMAREER) SE M M/MMROFEEEIZEKY METs
PNEEINDGIEFRHL ALIZE>TERESNM/MREDBEER TERINT: METs EAIL, EERF Mac-1 [2x9 5
RERFY DMLY AL EIBS5EES peptidylarginine deiminase (PAD) MIAEE  E L RIAEEE (DP)., B IMEKHBAS Sy TR
HHIER (SORTT)Y)  HOFL— I (TI7OXHEY) CHEICFISN S EVSHERE BT, COHERIX. METs & NETs DFE
BEDORICZLOEBEANHDIEETRET D, —H T NET sIZIEHHZE DNA £SO R 7HSE DNA ASRELTLB I EHERES
MEILOTULNBA, METs 0 DNA DR EIZDVWTIFFLEERERNEONTEST . TORBAIZOVTIEISHOMEIZERTILNVS,
oI, BEETEL TG o=, BMBRMBEN NS Y TEZERTIERL D, WHIREZERTION VNI THRDAN=ZXLE
BHRTHIERRE-TTRIILE:, 2BRRAMAESRAZRAVCTHERAN D2/ BE1EHE 9§35 CyTOF (cytometry by time—of-
flight) FffTZ AL, REREERMEI /I THIERAMN ZIRELE-YORAOHMBkEMEREY—h—THAL. REFCHRRAY
VB TSIV EBE - EICRE L, ZORER. EXR RS CD11b+Ly6G+ (BT ER S E) HIEE AN &ML . ZDHEDO—E T
STAT1,35 ¥ kBa DY UEEEMNTTELT=,

2. MIREREAEEOBE FER)

We found that Macrophage extracellular traps (METs) released by macrophages among leucocyte extracellular traps are involved in
the pathogenesis of diseases (Okubo K et al. Nat Med 2018). However, its induction mechanism is hardly known as compared to
neutrophil extracellular trap (NETs), and it is important to uncover differences in terms of therapeutic targeting. We have successfully
induced METs by co—culture of macrophages and activated platelets in vitro, and METs production triggered by heme-activated
platelets could be prevented by an antibody against adhesion molecule Mac—1, an inhibitor of peptidylarginine deiminase, which is
responsible for histone citrullination, reactive oxygen species inhibitor(DPI), leucocyte extracellular trap release inhibitor (lactoferrin),
iron chelating agent (deferoxamine). These results suggest that METs and NETs have many similarities in their induction mechanism.

We have experimentally verified an experimental system to search for the downstream mechanism of NETs and METs, how the
histone derived from the leukocyte extracellular trap, which was not originally planned, causes inflammation. We apply CyTOF
(cytometry by time—of—flight) technology to detect proteins inside and outside of cells using metal isotope labeled antibody, and
distinguish white blood cell of mouse treated with acute inflammation protein histone with cell surface marker. At the same time,
intracellular phosphorylation signals were detected per single cell. As a result, CD11b + Ly6G + (neutrophil fraction) cells transiently
increased after histone administration, and phosphorylation of STAT 1, 3, 5 and IkB @ was enhanced in part of the neutrophil fraction.
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