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Elucidation of hemostasis control mechanism involving extracellular vesicles
released by amphbian thrombocytes
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Many detailed characteristics of thrombocytes remain unclear. Here, we
report the finding that thrombocytes produce integrin alpha 1lb (CD41)-positive extracellular
vesicles (EVs), which include microRNAs (miRs). FCM analysis revealed the expression of CD41+ on the

surface of EVs. Nanotracking analysis demonstrated that these CD41+ EVs were approximately 100 nm
in diameter. Microarray analysis revealed that the CD41+ EVs contain many kinds of miRs. These CD41+
EVs were phagocytosed by endothelial cells and macrophages. gPCR analysis revealed that many
angiogenesis-related genes were upregulated in CD41+ EV-treated endothelial cells. These results
indicated that thrombocytes produced CD41+ EVs, including miRs, that were received by endothelial
cells to induce the expression of angiogenesis-related genes. These results indicated that the CD41+
EVs produced from thrombocytes act as signaling molecules to repair damaged blood vessels.
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BFABOMA TR ICFET IR (Platelets) ld, BBk (Megakaryocytes) hYEA 9 2 HIEZ A
THb, TNITH L CTEABUNOBTHES YO MRFICIZM/IMRIEZEFEEELET, Kb Y ISR
(thrombocyte) B EET 2 Z A SN T WA A, TOMBOMRIZEEL <H->TWLAEh > 7,
COAL(A » T2 v allb) | FFEFLAE D BRI AR AR R R R E » F CI/MRERICHHIRL ¢
W2, —7, ITESL < OB VNG (Extracellular vesicles; EVs) #EE4, b d 2EA - T
ETCHY, ZohICiEr /7878, mRNAZ L TmicroRNA (miRs) & FEIEN 25 LRNAEAYE 15
TEMHSTETEY, MIMRFIZHE COMRSHEENTND ZENRESIN TS, FFEEI,
TYXATLORMEREESEN D, INE TREIN VAL = — 7 e EKiligtk(FUHENRAR) %
37 L ( Sugimoto, 2015), Z DFHREAHRI T 2 FEA L TWDH T EE RDIF7, £ T D% fE->
T, ORI ELET DM TOMEIREMEBT 22 & &2 BiE LT
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1) BEMRENEET 2HFH, CDAl % FIT 2NN TF(EVS) TH 2 h % fEAT 5 & H

IZ, hOMAEFETHIBIC CDAL DTFaHKIRT 2 EVs #EEL TLH2hZBHLoAICL, @k
ZRWEE, 2) TOEVs DFIZYA 7 A RNAAEET 2 aHOoNICT 5, 3) 2D miRs &
EUEVS WU FILDFX v U T —ThINERERT 5,
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1) 7~ATIA YT 7Y > alb(CO4)BEFDTEER%E 7 0 —=>7 L (Accession No.
LC027976), ~T7F FEINCEDWTRTF PR E/ER L7z, BERICE / /XX D CDAL 5F(1C
WETBRTF RPAEEAERL, RERICAW, INSOPERILEE FITC TENMER L THES
BEWMEEARC FCM (70 —H A b X bU—) BITICAW:, 2) BV IE, BROEICKUBRL,
BEH PSCRR7 7 F VNt U NPEE LI~ Ry hE—XEEBWTRIT Lz, 3) BFHE
MBIC L 288, RUOKRTFOBERE, &/ b7 v F 7Y AT LKL BHMF O Y A XA,
EV D~ A2 0 RNA OfETIE, FPIZERICKE L/, 4) EVREEL/-MRRICHAT 2 E8EFH
IRERMNTIZ qPCR ICK W T>7zs 5) ¥4 70 RNAGBEIRIBNLMIZO/FELL, pmR-Zsgreenl
N R —ZFAWTFACSIC& Y 7a—=> 7L Y 70, MHAZIEIERAIE 3% A\ THEIE % 8l 7E
L7
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1) FMEERIMIRICE 1 5 CDA1 OFIBMRMNT

(Fig. 1), FUHEN fHEZICHAT 2 CDAL o F Ik
g2 CDAL D TFHFIE L TLiz(a),
FCM T4 2 &, 1ZITTXTOMPEH
CDAl #FI| L TH Y (b),h Tl &
B LUOERICNIT2RREA S, Inod e
MR OGImE#KTH 2 Z DB
(©)o BEREICHAS 2 CDAL IR % R
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2) BIRHEREA > D CDAL BBtEfEsINROE & ,
*4(Fig. 2, FUHEN ffah S@E0EICEYIE | o |l
8 U 7 #BBSV NB(EVS) % 7t CDAL FriA T <
TRE, TOEVsIZCDALBEERLE @), | "
BFEMECHRRT 2L, ZONFIZER
100nm REOHKER LA (b), FUHEN Ml |, ===
HBFRMIECTHRT &, MRENICZDHE
KARD NI, 7/ by FRUTETT =~
DUk F AN T &, BRI 105 £ 66nm -0 : Fig.2
EDOREREE(d). —, T7UHYAHTIL(E/ SR)DIEDEREBICAT D cdd] DFIB%
QPCRICK VRIS 2 &, ¥/ /SR THBBICEZICSVRELRD SN, TIAHIILIC
L TR TIHEBEARD bNAA 5T, COBNEATLOBEOENILZLDEER
LT(e), £/ /SRORMMAICIE CDAL BBl (FReICREINTWD) PEET 51,
I nllt/ R ZADBEMIEOEE EEN D, BEROEICE YR FEREE L FCM TEITd %
&, TORTFIZCDA BHEERLZ(R), ITNoDZ Ehn, MEMHIBIC CDAL BB EVs & FE
ALTWAETEDHIBALT, M, BHETH CDALBMEVs ZFEA LTS T &EHFCM AT
FVBoh R (B 2K, HDFEMFEHKFK 2020),
3) CDA1 B3RS IC £ 2 BT T RIZH]
#H(Fig. 3), MmN SHAE LA EVs DY A
s 0 RNABEIT 175 &, 47~ 4 2 3 RNA
ASUELYB LA, (Data BAZ L F-HRE
9)e RICEVs ZHNBER (F) TEHLT
YHITILOERIZAN, ZIh ol LM
RESBERT 5L, BEOEEMABICERY A
NTWBZEPH-7z(a), I TYTRDIM
BREEEKE-20b), <2 A7 7 — Sk I I N
(Raw264.7)(C) D¥: 1= EVs AMA, #T CDA1 | Fig. 3
PETLEET 5, EVs EINOOMIICERYAENTLNS Z A -7 (REh CDAL 45
BlIMEEETRT), TOEY ARRMIIKRE LSO~ 0 7 7 —JHiakkIc 52, MEHEICE
THREONDEBIEFHRIE qPCR THEITT 2 E WEMRZICEWNT, Plau, Vegf-A Ccl2 Thbs-17%
EDUBY R Veglrl Acril 5 E DL+ 72— DEBENBHEL TG Z & A -72(d),
4) miR IZ & 2 AR D ¥E5EFE(Fig. 4), a ° £s Fig. 4
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+ Proliferation of endothelial cells
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