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NA F~—Tp—LiE TREOAYFRERE, FEFRNERE, b L IXREIT AR 23
HEPAYISE OFEIE & U T BRI INE SRl S 4L 5 Fritk ) & 77 A U o [ESZ A AERFSERT (NIH)
ICR VBRI NTo, BEZIFIAA Z YA (IE, DA% BDRCEASATHER, T
T, A RE, iR, EE~— 0 —72 FORRERREEOMIC, mEZKT — ¥
FEb M A= —L LTHEHENTWDS [1], " A~—B—IZTHMIZE U TEENFEL

(Table 1), ZDOBHFIXEROE DM L, [MENMEER] OFEH, B IOEFEGLEFIZE T DAL
DROYGEIZ SRR D WIS T D [2, 3], ABFSETIEL THUME DIC (28T 5 /351 4~ —
=1 7 —~iz, EEEEE (BuidE) &, BEE(l (RRFEEME M N EEEDEMATE ; Disseminated
Intravascular Coagulation (DIC)) |ZB4TT B0/ A F~—H — DR L OFHEZ1T - 7=,

Table 1 A A~—HhH—OFkE

FEYH e - iR

LW~ —H — .

Wi~ =7 IR DB
diagnostic marker

R o DB % T
prognostic marker

HWhHF~—h— -
HIyge SO F O REA
pharmacodynamics marker

W~ —H— ; . .
RN R R TR
predictive marker
N~ —H—

EERARBR DT v RARA v N &%

surrogate marker
FT=H Y T T —
monitoring marker
BERBN~—T1—
stratification marker
Geep - e —h—

safety/ toxicity marker

PREEOHIr, TBIRITXT 5 BOS 2 #l4%

FrE DEER T 2 J8HL L T 5 B E 213l

W DL, AR

B 130 IR DRI k> CTHI & Z &N 2T MERIESAERRE (Systemic inflammatory
response syndrome ; SIRS) Td 5 [4], FIEILIZfEV, DIC, ffgsbid, BLOY 2 v 7HER (K
MAET = v 7)) Z5|&EE I L, RN TIFIEIZE D (Figure 1), FIELE DI TEHRITH 6 F & IEH
IZTFHNELS . FHIRES X O HEEN AR MEREER TH 5, SIRS IZH51F DG - FERYL
DHIFEIL., EORDIFET 2 RET D L TEHEREEIZ KT, LrLRn s, BuliEZEY
XEAORBRIZESS DN L £, ZHMBI NI TV LI A, I~ ——

(Procalcitonin, C-reactive protein 33 X TVIL-6) [FRIEHK~— I —ThH H 72, G DOFH 5|
ETHZLIFWNETH D [5-7], o, MEEREHRE (BEOMKREZ RS D 2 & TR ZHE



T 5 H51E) ITEROFEOLL ST, WEREHEFECELIAMRGETHL, LNLRBG,
BREECOar2Ixf a0 A7 L BWICEZRBFHEZET L E W7 A v b
WD, G OF ML I E CTE DN, A~ — I —%, HUIRIRFRORIR, JRFAED M
b SOICREREOBBICLEMT 2 £ EA015, £ X5 RIRBLOLAT, 2005 FIi2
Shirakawa & 23 #]8) THis L7 presepsin 13, QRPN 2N A~ — T — & L THEEB SN TN D

[20], Presepsin i% CD14 (Lipopolysaccharide 32 %5{&) @ N Rt/ Td 0 . HMERDSHEH 2 &
BRIHWETEAIND [8], TOELEAN=ALPD L, BRFRARNA A~——Th
HTENRBINTND [8,9],

FEREMEMAE N EEEEGRE (DIC) | XRuSE, kP mE, 2 — REMEE L L, 25Tk
et DFE LWEEENEME L Z 5| & 292 & T, 25 OM/NLE NITHU e 23 2383 2 HER
JHAETH S [10], DIC O2WriL, /MWDK T, o> 7Y 27 53#Y) (Fibrinogen
degradation product ; FDP 35 T8 D-Dimer) DR, 7'v ko B R OMER, Hifnof
EWREORE, BEREREL AT IV 732528 TITH, TDRAaT Y 7 HEDENC
KV IREAS DIC ZEALvE (IR | EE ke ki~ DIC 2WriEdE (ISTH JE4E) . A&
ReREFS MY DIC 2WLHE (BMEIEYE) o 3 M Mo Th D [11-16], BREA T
IAEEED B b Rl D E F - 7o B HET o D 3| BYYIE &4 SR & L7z DIC 1Tk U CREEEDEL
2D SRR SV TV D, —J5, ISTH A4 L OVRMEI AR N < | & C o SR
BIH L THATERWE WS EMER1 D, R TERET D2WEENFEE LRV ONE
RThHs, £72. FDP I LU D-Dimer |% DIC ZWNZiUH SN2 M AA A~—H—Th D, L
ML G, D~ ——I XM DRI EE SN D728, FEIHIAL DIC (2%t U TR
ML, S HICREZENZIIARME TH D, > T FDP X° D-Dimer DA TIIRA R H O | Fif
\ZEEE R OTEMEL 2R 2 D~ — I —Z A DE D Z L TREHEL LT 2BaneSinTn
%

PUME 2 FEpE e R & L7 DIC (WUffE DIC) DJ¥ifEl, M kD lipopolysaccharide (LPS)
W~ a7y =R ZT L C, R ITERENEIE 2 EM L S5 2 L Tk E
%o TEMEAL S AT M N BRI 2> B FEAE S 7o AR R -0 i IE PR LR 13, B SR R0/
WETEME S5 2 & CIENIZER 2 e 2Bk L, DIC kA nl 7, £/, fvIMRIX
RIEICEET A2 /EE L BB L, RIEMEY 2 L —F—%FEAT LN T THHZ LN,
FEOMIEL D HOEN L 2 o7 [74, 75], M/MUIFMARTERRIZIS T 5 B 5 L AR 7 —Tlidie
<V RIEDAT g2 —L L TURBOERICEERBEHZRIZLTWD LEZLND [76],
FO . MAEOTEHALZSEICHE 2 5~ — I — XM DOF L HEST 57210 T, RIENKS
& MR GRS S DEHE TG 2 & o 72 DIC OJFHEICI VT, AR A A~ — B —I72 5 ARtk
D,

ABFFETIE TRUILE DIC BFIZHB T 21 A~ ——] 27 —~I2, BuLiE (CEREREE) 12
B D31 A ~—D— [Presepsin] & . WUMIEN S EiE(L (DIC) ~BATT H8DE=X1V 7
~—7J7—& LT [Soluble glycoprotein VI ; sGPVL] 2 H L., HIERDBIEL LA F~—7
— & LCOFHMELZFHE L7z (Figure 1),
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Presepsin AV sGPVI _/

Figure 1 BUMJE DIC FTEEIZEB T DIREDE L E A A ~—T1—

% 1 B ClE, presepsin Jl7E R D one-step ELISA ~DW R Z1T->7-, % 2 ETIL, sGPVI DM
EREAEGES D702 4 FREEOH GPVI LA ZAFR L | HFURGEERENL (=8 b —7) Ofiftirls &
OFURURF FL4: 2 554 L 7=, 2 3 3 T3 2 F$H D Enzyme-linked immunosorbent assay (ELISA) %
TR L. sGPVI OUEMEZ Pl L7z, & LT 4 HIZBW TIEEMFERRIC LY sGPVI DI/ Mk
EElb~—H—& LCoFRAMEZFHb L7,



% 1 E Presepsin H|EEROWE
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2005 ¥ Shirakawa © (%, BUMIE-E O M A CD14 (LPS SZ45K) O N Al i 23 Ff JLA 12 17
£ % Z &% B L7 [20], AR5 % sepsis DFENI I S 415 # 737 & (Pre+Sepsis+Protein)
& LT, presepsin &4 fF1F72 [21],

—RIZUMIEZ W~ — I —IZEEN D Z L 1T O ZWOKER LOREENE N &, © K
o R TED L, @ WRBROEEEZKMT 52 L, @ EAERA T =X LBNEYT
FINZERYE THDLZ ENFT oD, TIVE TORRKRIISE T, presepsin (FEGLFE R 101 F~
—A—TbhV ., TOREIIHEOEIEL LMHET L Z & @mE I [20,22-26], FEERKRIT
IZBWTEHIL, presepsin 25 LPS 4L ¥ FRMUMSEE T /L CTIXEAINT, B OBNMEIZ
YT 5 GG BRI T T VIZBWCEASND Z 2 A L. [8], &6ic, UH X
KIERIZ LPS <° phorbol 12-myristate 13-acetate (PMA) & DRAEFIIL A 1T > T presepsin D FEAIL
R 572N zymosan X° Escherichia coli (E.coli) % OHARIPLIZ LV presepsin D pEA D355
SNDZ L, F ZOBEEHIFLIC X B presepsin D PEAE L, cytochalasin D (B £ BHEAl) <° pepstatin
A (Lysozomal enzyme PHEH]) ICXVIfilENnsZ 26U [8], Zib DFERIT
presepsin [ HMERSHIE 2 B R - LT 2R CEAINDZ &, S HIZIE, presepsin 75“‘7
A= TIERL ) BRI A= —Th DI Lammr L T\ 5,

L L7226, FIHNCEHSE S 407 presepsin I E R (T two-step ELISA Th 5728, fERNIED
NHFETARFMZEL, BRK TCOFMAMEITIEVY [20], —f%IT one-step ELISA IZIE T 5 Z &
TY e AZES 2 R O KIE 22BN IA D 253, 8D /N) 7 2 | (Soluble CD14; sCD14)
MREBIZHIET DHT, HOFFED/NY T > b (Presepsin) D A58k 7 5 one-step ELISA DAL
IXREETH D (Table 2), #H D two-step ELISA O 7 11 k =2 —/Li%, OBMIEOTRIN Fiik-HusE
ARG, O, OBREHUEROTI (> KA v FEMRKS) . @O, @BRENSRD |
Yo Ny FEINHR-FUAE S K2 BP0 OB S TS, AROANY T MR LT
R D @ W HUR Z QO FUR-FURE S RTE RSN O IUE, QDWEEF#IETERS O AY T
Y MIBREINDTZH, @DV FA » FRAIGRHZIINT U FFRMEO @ik & B &
IEL2W, 2E 0| FFREOEWIUE (RO Y T v OB ZRET 250K 28 1 b
IZ. two-step ELISA |3MEER[GECTH D, —J7. one-step ELISA 1%, —E(EOKSETYH > RA v F
DK EATI T v A ETH D, Ty DERBTTHREAT v TR0, BEONY T

FKREIFEST DR THBEONY) T bDOHBaY o R v FTLH02iE, FREOED
PR (BBIDONNY T o S OB ZRGET 250K % 2 N LT 5, ABFETIE, BIKRTOF]
FHIAE >4 % 0 B BhERIR IR A pkas ~DF5#i 2 B8 L. presepsin HIiER 243 % anti-presepsin
PUR DR BNEDOMENT & | presepsin @ one-step ELISA D37 % fit L 7=,



Table 2 Comparison of one-step ELISA and two-step ELISA.
One-step ELISA Two-step Assay
B e R BB b HL A o> HEfig AR ALHUA D HE (i
! !
R G E R I SR AR OGN
! !
g Vaifr
! !
e i (R FuRo
!
!
L gan
=331 v O EIZ BT 2 RFRIS v E R OREERK G
v BRI ER R~ OIS AN E S v BN T U S BEET DG, F
BHEOEWTUR BEDOANVT D
FE ) X 1 FEESNITR,
Y1z vV FUREN ST EDL LRICHMET T2 | v JIEICES 528 R
(7 v 7 %h3)
v BN T NBNEET D5A.
REo@EWIUE (FEDNY T hD
P B AN 2 FEFEMEE,




2k ERITIE

ARECHH L -2 TCoOEERIT. B ERMBHZEZ RS (Institutional Animal Care and Use
Committee) HAFBD b & Fhiti L7z,

1-2-1.  Materials

v Anti-presepsin antibody

< F1106-13-3 monoclonal antibody ; (prepared in our laboratory)

< S68 polyclonal antibody ; (prepared in our laboratory)

C96 MicroWell Plate, Maxisorp ; (Thermo, Cat. No. 430341)
Stabilguard ; (SurModics, Cat. No. SG01-1000)

TMB One Component HRP Microwell Substrate ; (SurModics, Cat. No. TMBW-1000)
COS-1 cell ; (American Type Culture Collection, Cat. No. CRL-1650)
pEF-Vector ; (prepared in our laboratory) [27]

FuGENE 6. Transfection Reagent ; (Roche, Cat. No. 11 814 443 001)
Hybridoma-SFM, powder ; (Life Technologies, Cat. No. 12300-067)
Thrombin ; (GE Healthcare, Cat. No. 27-0846-01)

Ni-Sepharose High Performance ; (GE Healthcare, Cat. No. 17-5268-02)
Q-Sepharose High Performance ; (GE Healthcare, Cat. No. 17-1014-01)
Superdex 75 10/300 GL ; (GE Healthcare, Cat. No. 17-5174-01)
Interference Check-A Plus kit ; (Sysmex)

Interference RF Plus kit ; (Sysmex)

Intralipid 20% ; (Frenius Kabi)

NS N N N N N N N N N N N NN

1-2-2.  Recombinant Presepsin ¢ %L

Presepsin (CD14 ®7 X / BARECS 1-64 T H £ TOH1) OB X X7 EaTRB LT, &)
IZt hD CDI4 #a2— K925 cDNA 27 n—=227 1L, 73 /BESIO 64 FH & 65 FH DM
2 har eIl A R EE A L7 cDNA 77 7 A 2k (CD14-Tb) % /EHL L 7=, k1T pEF-Vector
(23317 % human elongation promoter @ FiftiZdh H~/VF 7 n—=2 274 A ~I,CDI4-Tb & = —
K425 cDNA 777 A he | Histagha— RNT57 77 A M L CTRHALLZ, K77
AI RENT U AT 27 v a k3 (FuGENE6) T COS-1 HifRIZEis 78 A L, M i Es H

(Hybridoma SFM) (2 T# HRIE5# L7z (5% CO,, 37°C), EIEHICRBL UMz 7 >3 g
(CD14-Tb-His) %, Ni-# 7 A% 7= metal chelate affinity chromatography (2 & D AL L 7=, 5]
i F b7z CD14-Tb-His (2 b 7 > B Z i &4 (CD14-Tb-His : hrombin=100: 1, 22°C, 16



hours) . presepsin #ifif & CD14 @ C KAWLz, rrr B BH LY T %s
Q-Sepharose (T X % anion-exchange chromatography & Superdex 75 (Z K % size exclusion
chromatography (Zfit§~% Z & C recombinant presepsin % 54 L 7=,

1-2-3.  Presepsin 7 > &A1 ~two-step ELISA~

Phosphate buffered saline (PBS) TR L 7= S68 polyclonal antibody (5 pug/mL) %7 &A1 7L
— I~ (C96 MicroWell Plate, Maxisorp) (Z[EFHL L, 77 v x> Z¥EHK (0.1% stabilguard, 0.1%
tween20, 3.2% sucrose / PBS) Z W T 7 1 v JWEE 2 T > 7-, K7 L— NI, o7 IVFER
K (1% sCD14 WILIMIF, 0.1% bovine serum albumin (BSA) / PBS) THARFEL L 7= recombinant
presepsin, sCD14 £ 7213t MIIEE I L, =R T 1 KOG S/ 72, SOSHKE T4 iR (0.05%
tween 20 / saline) (2T L— MNP Lic, IRWT, IERRTUAAIRIKL (2% rat serum, 1% mouse
serum, 0.1% tween 20 / PBS) TH IR L 7= peroxidase-labeled F1106-13-3 monoclonal antibody % ¥/
L. =R T2 FFE S S W o, BSOS TH, PERIRIZ CTRE 7 L — 23 L 7=, S68 polyclonal
antibody & F1106-13-3 monoclonal antibody T N4 » F Z 417 presepsin I3, tetramethylbenzidine

(TMB) #HE & Lic~- A v & —EROSIC TR LTz, BORIZEEZIRINT 5 2 & TIEIE S
. 450 nm OWIEE R E ; 650 nm) ZJET D Z LIZ XY presepsin A ER LT,

1-2-4.  Presepsin 7 > &A1 ~one-step ELISA~

F1106-13-3 monoclonal antibody (5 pg/mL in PBS) %7 >t A 7L — L (C96 MicroWell Plate,
Maxisorp) ZFEFML L7=%., 70 v % ZEiHE (0.1% BSA, 3.2% sucrose / PBS) ZHIW\C7 1 v
XTI EIT ST, KT L— MY 7 AARIE (2% rabbit serum, 0.05% tween 20 in PBS) T
18 B A7 R L 72 recombinant presepsin, sCD14 £72i3t MMiE% 25uL IIIL, S HIZH 2 7 VA
B TATRFAHL L 7= peroxidase-labeled S68 polyclonal antibody % 75uL ¥sI1 L 72, =R T 1 REff
I STtk e (0.05% tween 20 / saline) (ZC 7 L— b &% L7=, S68 polyclonal antibody
& F1106-13-3 monoclonal antibody T2 KA v F S #17- presepsin (F, TMB Z5H & L7~/ 4
F X —EBRINC TR Lo, BOSIEEEZ IS 2 2 & TR IR S, 450 nm OWROLEE O
£ ;650nm) ZHESTHZ LITLY presepsin A EE LT,
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1-3-1.  Presepsin I ERDKBELB LI ONY FT— 3 v

WA BAZ%E S 417z presepsin 1 E R IT two-step ELISA TH 5720, FER1 G 541D £ T 4 HefH]
ZE L HEERICBT DFAMMEIZSY, # Z T, one-step ELISA DHI ATV, 7 v A D
R %1T->72, F7=. one-step ELISA DN OB, LTS EZKB Lz, O 7 A D step
BEEHE LT 2step = 1step)e @ MEOHFREREIZ L=, @ Bt Presepsin LIk Z FHiRET L
72o @ FEHE L% recombinant presepsin [ZA K L7z, MRafOFER, 7 v A KT 4 B 5 1.5
RFRICREME S 5 2 & 3 HR T2,

WIZ, A2 THEZE L 72 one-step ELISA DRREE, A, B OFFELZFEMG L7 (Table 3),
presepsin OHE L > 21 0.05-3.0 ng/mL (Recombint presepsin) TV, & 512 sCD14 (%35
ARSI 0.001%LL T CTdh - 72, HNREZET 2 fliD Y 7 /L (Presepsin 12 £ ;1.00, 1.66 ng/mL)
% n=8 THIET 5 Z & THIH L. coefficient of variation (CV) IZZ T 4.2% & 4.4% ThH -7,
HREFAZEIX 2 oY > 7' /L (Presepsin /£ ; 0.90, 1.69 ng/mL) % 8 [EHIET 5 Z & THH L,
CV XZNZTH 41%L 35% Tholz, WIT, MK BT v AI125 2 5% Interference
Check-A Plus kit, Interference RF Plus kit, 33 & OF Intralipid 20% % FHVN CTHET L2, ZORER, 4
ARE Y L E T 200 mg/L, FERATLE Y L E 1T 208 mg/mL, ~F 7 1 B 1T 4840 mg/L, U
7~ F 1L 500 IUMmML, ~YZU-tEU RiE2000 mg/dL £THRMLTHLT vEAITELEL KT
Shehote, WIZ, 7 vEA O (Limit of detection; LOD, Limit of quantification; LOQ) % f#
afL72, LOD IZ, # 7 V#HmiE (0 ng/mL) % n=10 THIE L 72RO EE DFL)E (mean)
L HE (75 (Standard deviation ; SD) Z % H L, 0 ng/mL OW LD mean + 3SD OAEIZxHET 5
BREEE L7c, LOQ I HFRRZED CV 23 20%LL T & 70 D /MR EE TR L 72, T OR5R, LOD 5
FO'LOQ 1L, £ EN 0.05ng/mL & 0.12ng/mL TH o7z, KRIT, 215, 4145, 85, BLO16
ECHIR U 2 DY 7L (Presepsin = ; 0.73, 0.77 ng/mL) ZRE L. EHRMEER % 52
L7e, FMEME 77y b U THRIBEROHT 21T o 725, R’=0.996-1.000 T o7z, HINENL
HR X recombinant presepsin 2 & N IFICHSINT 5 Z & T L, [FIUERIT 87-94%% 7~ L7,
S 5T one-step BLISA IZHFE 727 v 73R (V7 MRENETES Z & CRICENMETT%
BIB) 1% 192 ngmL £ TROD N7z, TIHORERIE, AWFFETHESE L 7= presepsin @
one-step ELISA 23 Fr i, mEfNE, BEMEICENT-T v EA R THHZ L EZR LTINS,

1-3-2.  FHESf#MT (one-step ELISA vs. two-step ELISA)
545 L 7= one-step ELISA & BETF D two-step ELISA % FV T, BUMJE B 35 X OVUER A i
O presepsin JEEZHE L, &7 v A BT HUEMOMBEEZ R LTz, ZO/RE, W7 vk
A 1ER=0.988 L IEHFIZmWMHBZ R L7z (Figure 2),



Table 3

Performance characteristics of the one-step ELISA for presepsin measurement.

Parameters

Mode of assessment

Results

Dynamic range

Reactivity for presepsin

0.05-3.00 ng/mL

Cross-reactivity Reactivity for sCD14 <0.001%
Imprecision
Within-run 8 replicates of 2 samples in single assay 4.2-4.4%, CV
Between-run 2 samples in 8 consecutive assays 3.5-4.1%, CV
Interference Conjugated bilirubin 200 mg/L
Unconjugated bilirubin 208 mg/L
Hemoglobin 4840 mg/L
Rheumatoid factor (RF) 500 IU/mL
Triglyceride 2000 mg/dL
Limit of detection Mean of zero standard (n=10) + 3SD 0.05 ng/mL
Limit of quantification Lowest concentration for 20% CV 0.12 ng/mL
Linearity R? of two different serially diluted samples 0.996-1.000
Recovery % Recovery of two different samples 87-94%
Hook effect Highest concentration test 192 ng/mL

0 T T T T 1
0 500 1000 1500 2000 2500

Presepsin (ng/mL) - one-step ELISA

Presepsin (ng/mL) - two-step ELISA

Figure 2 Comparison of the one-step ELISA to the two-step ELISA for presepsin.

The presepsin concentrations in the 40 samples were determined by one-step ELISA and two-step ELISA.
The method used to compare the two assays was evaluated using Deming regression analysis (Analyse-it).

Solid line shows the results of the Deming regression analysis; dashed line, 95% confidence interval.



B

Hat &

AWFFE Tl presepsin @ one-step ELISA Z it L, 7 & A KefHiX 4 FEfE 26 1.5 FefH) £ TR
MET 52 EICPI LTe, E-MEEE L7277 v &A1 presepsin (T3 9 DR EMENEm <, FEMERS X
OVHENE I, BEFOT vt A (two-step ELISA) & & @ WFHBAMEZ R LTz,

B IE FB 8 O IfL H presepsin #2359 1 ng/mL (2% L T, sCD14 (X 10000 £ D 10 ug/mL & 17
£ 5, ZD7, presepsin D one-step ELISA Z %3 5 $1T presepsin HLIAIE sCD14 |24 2K i
ZR ST, presepsin (Zxf L CTHRD TrWRFEREMEAFFOZ E NSRS ND, RIFETHEE LT
one-step ELISA @ sCD14 |24} 9 5 R ZEFUGHEDS 0.001%LL F Tho7o 2 &nnn, JIERICHEM L
7= 2 DD presepsin HLA& (F1106-13-3 monoclonal antibody 35 J T¥ S68 polyclonal antibody) i% sCD14
(23 L CROGE T, presepsin (2K L CRWAFRMEAFFO Z L AVURE S LTz, FFamll bR~z &
912 presepsin (X CD14 O3 ELH (N Kb i) T 5. & D728  AWFFE THrat L7251 presepsin
PUAIT presepsin DFFERAY 72 TG 2 785 T 57>, F£721L CD14 7 © presepsin (ZBIWr 717 B
BT 5= h—7 2T 25 THL LB DD,

AWFFENT BN THEZE L 7= one-step ELISA |d presepsin (2%} L CHEWWRFEMEEZ D, S 512,
two-step ELISA & ELE LCT7 v & A IZE T SR 2 KIRIZEME T 5 2 L 23 Hk7z, LarL., 2013
2 HlioHZ Sz [Surviving Sepsis Campain : International Guideline for Management of Severe
Sepsis and Septic Shock : 2012 Tl BUMSE DVEHE Tl REEARK TIIKPE L T 6 3 LA,
ICU Thiud | R LINIZHEIE OB AHESE L T D [27], ABRETTT v & A ReEIIKIEIC
B CEb00, FEERICBWTERMZ LV TIEZRY, LALERR LRI THLN
7o BT — & 36 KX O presepsin HUA DRI, 512 TE LT 5 B EHIER (BRI AR
DRI, A L/ 7 r~ baHAWZ POCT SEOBBIZHEN L LEZBND,
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% 2F Anti-GPVI antibody (HT GPVI Hiik) DIERL L HFURKEEMEOMEST

=11

EN

181

#

IR OTEEAL I/ MRS RE 2 Il B3 5 J7iEiE. ZNE TR L EEEE S TW5b, M/ Mk
B E o~ —H —ZFNT 5 flow cytometry 1T, I/ MRFF A 2252 FTRE T D23, Al
TRAEE LR Y AR ME L Wo T KA B D, M/ MREEEREIR A (Platelet aggregation)
VI IR OB REREm-CHLM MERIE DT =4 U Z %47 2 I3 E e FiETH 508, JEMEZmT
AEES B2 T2 . N TR M/ MR OTEHAE AR E S TS [17, 18], F7o, M o rEm
INA F~— T —IZ L B I /MRIEEIE O FEMIL, 22l CRfE 72 575 Th D (Soluble P-selectin

(sP-selectin) , B-throboglobulin, platelet derived microparticle (PDMP) %), L2>L72285, Ifi/h
MORERME, E, BRXORMOEEL WSS, RIEZICT— IV RAZ X —RER DM
IR~ =TT —I3AFAE L7 [19], & 2 CARBFECIE, f/IMRIZFRHRAIZHELT 5 glycoprotein VI

(GPVD) 235 H L., ¥ GPVI (Soluble GPVI ; sGPVI) DI/~ —A—& L COR[FEME%
L A SNl B

GPVI (il /MRIE EICRF RSB T 2 27— VSR IETH D [29], GPVI #4r Lz 7 )
NV DAREIEL, GPVI OAIEANTEIKIC & 5 Src 7 7 X U —F F—E 73, Fc receptor (FeR) y #1123
/7 % immunoreceptor tyrosine-based activation motif ®F 1 > KA U UMb TH Z LI XV B
EnD [30], ST, M/MERATEE (LS D 2 L1 X /M EOFER GPVI 238 X i,
IMHIC sGPVI AR E N5 Z LG S Tn5 [31-35], IM/IMRZAEPUIESND Z L1
L0 BRENIEMEL S AU RS RE X IR S D A, & DU S Ui R R 3o A A
~—H—¢ L CRIHTEDARENNSH S [34, 35], & 2 CTARIIETIL, sGPVI OJIE R DBH%
ZHIE L, AZETIIH GPVI FUADIERZ MRt L7z [42],

P GPVI HURDEL L, =2 T — 7 N K D I/ IMREESERE AN FF AT R IR L 7 B O B Ik
F o7z [36], ABFITIL GPVIICKT 2 HOHUABFE L, HURIC X 0% K72 GPVI D XH
WHEIND T EPHLNE ST, £ ARBE O M/MIIX ADP <° von Willebrand factor (VWF)
KR D EHEROSITIER CTh 0 | MR O LVIER RO b2 & RS E LTI
bhd [37], EBIZGPVI /v 7T Uk ~vUA (KO ~7UR) L GPVI HiLikiZ L5 GPVI
K~ AZBNTH, MR ZEET 2 2 &<, /MO 2T — 7 U EE %2 B4 5 5
REAFER S N7 [38,39], Z ORI GPVIIEE LW MR OB 722 U IC B ke B 2R3k )
HIZRRIEE S —7 > P& LTHEA SN TEY | BUETIIZHEOH GPVI HUiE#HE ST 5.
GPVI KO v 7 A L W ER L 741 GPVI HiiRk (OM2) 1%, B =7 A Pz CHMmE 2 EE
S5 Z &AL Pl IMUER 2R L= [40], Niewswandt &%, Ifil/MRZ &ML &8, GPVI O
Shedding % 5| &2 Z 991 GPVI Hifk (JAQL) A& L7z [41], —J7, Takayama &I/ %
EMEESE9IT, cAMP IMFHIC GPVI = R b —3 A SH 550 GPVI Hifk (F1232) %
WELTCWD [42], Loyau H D7 — 713 dimer #31& D GPVI O A% 3854 5 HiiK (9E18) %
ERLL ., I/ MRERE O GPVI OIEMHALDOT =% ) o 7 )iEaWE Lz [43], Jung 5% GPVI
DAy T4 A—a B EGIERITHUE (204-11) &, 2O 7 A— 3 U ERRRNIC
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Bk d TR (m-Fab-F) 25 L TW5 [44], ZORRICH GPVI HURIZIZZ R AEM 27”3 5%
HEMEHUARS. GPVI O SARa MG & Fr AR T 2 A B < ST, £ 2 TAE
Tl recombinant GPVI %~ 7 A2 4% Z & THL GPVI iRk Z{ERL L, SPR X° flow cytometer
% FIVTHE GPVI HUR O UG R R 2 ffdT L7,

w0 i

KERTT ik

ARETHHL TWEHETOIYERIT., B ERMGIHZELZES (Institutional Animal Care and Use
Committee) EKFBDOEH & FEhii L=, F7-. b MOIRZHAWEZERIL, v MNEE - BRI BrE
MEZESOEREOL & FEi L7,

2-2-1.

AN NN N Y N N N N N N U N N N N RN

Materials

FuGENE 6. Transfection Reagent ; (Roche, Cat. No. 11 814 443 001)

pEF-Vector ; (prepared in our laboratory) [27]

COS-1 cell ; (ATCC, Cat. No. CRL-1650)

Hybridoma-SFM ; (Life Technologies, Cat. No. 12300-067)

C96 Microwell Plate, Maxisorp ; (Thermo, Cat. No. 430341)

Recombinant Human IgG1 Fc ; (R&D, Cat. No. 110-HG-100)

Stabilguard ; (SurModics, Cat. No. SG01-1000)

TMB One Component HRP Microwell Substrate ; (SurModics, Cat. No. TMBW-1000)
Peroxidase-labeled rabbit anti-mousei Igs antibody ; (DAKO, Cat. No. P0260)
FITC-labeled rabbit anti-mousei Igs antibody ; (DAKO, Cat. No. F0260)

Purified anti-mouse Ig light chain « antibody ; (BioLegend, Cat. No. 407202)
Ni-Sepharose High Performance ; (GE Healthcare, Cat. No. 17-5268-02)

Prosep-vA High Capacity ; (Millipore, Cat. No. 113115827)

Amine Coupling Kit ; (GE Healthcare, Cat. No. BR-1000-50)

CMS5 biosensor chip ; (GE Healthcare, Cat. No. BR-1005-30)

10x HBS-EP buffer ; (GE Healthcare, Cat. No. BR-1006-69)

IsoStrip Mouse Monoclonal Antibody Isotyping Kit ; (Roche, Cat. No. 11493027001)
Biacore 3000 optical biosensor ; (GE Healthcare)

Flow cytometer, Cytomics FC500 ; (Beckman Coulter)
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2-2-2.  Recombinant GPVI D /E

2-2-2-1. Human GPVI-human Fc¢ (hGPVI-Fc) 3 J O Human GPVI-mouse Fc (hGPVI-mFc) ®FF#l

t b GPVI OffEst KA A 2 (7 2 BRESNCRBIT DY 7 F AT F Redie | FHDO AT A
=V 209 FHDOT AT X)) B FIgGl D Fe RAA VBLU~ T A 1gGa D Fc KA A
V% 32— K95 cDNA IL, 77/ & DNA %8 & L 7= polymerase chain reaction (PCR) £ (genomic
PCRIE) o Cr/m—=>7 L7, ZibH cDNA 77 7 A F%HThGPVI-Fec (B k GPVI ®
M R AL D C RiTk b 1gGl @ Fe izl e Sz 2 o7 8) BELW
hGPVI-mFc (t R~ GPVI Offifast KA A D C RIZ~ T A [gG2a O Fe H & il & S H 7o/ 2
2R TE) BB LU=, 3726, pEF-Vector (23517 % human elongation promoter @ F{itiZ &
LwNFra—=vTH% A NI, B FGPVI D cDNA &t kIgGl ® Fc RAA V& a— KT 5
¢cDNA 7Z 7 A2 b, F721ZE b GPVI O ¢cDNA &~ & IgG2a ® Fc RKAA V& a— KT 5
¢DNA 77 7 A haE L THALEZ, ZNOTT7AIRERN TV AT 27 g Uik

(FuGENE6) (2T COS-1 Ml BinFEA L, HEi{EEH (Hybridoma SFM) (2 TH A Mk #%
L7z (5% C0,,37°C), 53 B3+ I2%8 5 L7 hGPVI-Fc # X ' hGPVI-mFc |Z, Protein A column
% Fl\ 7z affinity chromatography |Zfit9-% = & TR L 7=,

2-2-2-2. Human GPVI-His (hGPVI-His) 7l

hGPVI-His (t & GPVI O#IfESM K A A > D C KIZ Histidine-tag (His-tag) % @& S 7=
2B R XL T D5 CERL L 72, pEF-vector D~ /)L F 7 b —=> 7 A NI, L7t 2-2-2-1.
T/7u—=V70L7E NGPVID DNA 7T 7 A h& | Histag A — RTHTT T A N
Hfge L CHA L7z, b7 T A REHAWT, 2-2-2-1. & [AEEZ 775 T COS-1 fliIC R &
W7, BiE EETRICHBL L 72 hGPVI-His (£, Ni-# 7 A % V72 metal chelate affinity
chromatography (Zfit3"% Z & TR L 72,

2-2-2-3. Mouse GPVI-human Fc (mGPVI-Fc) ®Difdl

~ T AD GPVI Ot KA A & a— R$2% cDNA X~ T ADT ) LEgER & L7 gnomic
PCR EIZCr/a—= 7 LT, 7T ~—1X~ 7 AD cDNA #il%| (GeneBank accession No.
NM_001163014) % FEIZE%GEH L2, S/~ A GPVI Ofifast KA A % 22— K95 cDNA
& EfE2-22-1.C/m—=27 L7t FIgGl DFc RAA > &a—RTHDNA T T T AL &
FHV T mGPVI-Fe (= 7 A GPVI Offifiask K A A > C KIZt b IgGl @ Fe HHALZ @A S w74l
Haz X LRI E) R LUT=, T2 5, pEF-Vector D~ /L F 7 n—=" 74 A M~ 7 A GPVI
BLOE b IgGl Fe ¥tz = — K95 ¢cDNA 77 7 A M &k L ALz, Bohniz7o
A2 FaEMWT, Bl 2-2-2-1. & AERZ2 ETHREL - 2179 2 &L T mGPVI-Fe Z#/FR L7,
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2-2-2-4. Human/Mouse chimera GPVI (mGPVI(hD1)-Fc, mGPVI(hD2)-Fc) D7

Human/Mouse chimera GPVI (mGPVI(hD1)-Fc;~ ¥ A GPVI |[ZE) 5 domain I #{iL% & ~ GPVI
¢ domain 1 (ZE#a L7=##a z % > /7 'E mGPVI(hD2)-Fc ; ~ 7 A GPVI (ZF1F % domain II &
%zt ~ GPVI @ domain II (ZEH#: L7=fHi 2 % L /7)) % a— 95 cDNA &~ 7 A GPVI
v b GPVI #§5H L L7z overlap extension PCR £ [45] I C/u—=7 L7k, Zhb
Human/Mouse chimera GPVI & & | [gGl @ Fc KA A % 22— K9 2% cDNA 77 7 A > b %
LT pEF-vector D~/ F 7 u—=0 7% A MIFFALT, 6N 7T7AI R2HWT, kit
2-2-2-1. L [AERZR 7L THEBL - FH AT 5 Z & T mGPVI(hD1)-Fe 35 £ Y mGPVI(hD2)-Fe % E#
L7z,

2-2-3.  HLGPVIHUA (7S1,10S2, 19D1, B L 21D1) OfER

58 2-2-2-1.TYERL L 72 hGPVI-mFc %~ 7 A (260545 Z & TH GPVIFUIRZ 1ERL U 7=, £9°,
7Y 2Ny I 8 WD ddY ~ 7 A (Japan SLC, Inc) (2 1 [AlH O G247\, & 5211 H%
(22 \E O EITo7 [42], 2 BIEOES G 3 B, SIRRICK D HEEEL-V v Bk~
2 I xzur—<ilild (P3U1) % polyethylene glycol VEIZ THElARLA L7z, HAT E5HIIZ ToNg 7Y
N—<%tlL 7 arl, b, HFURKAT v A TH GPVIHURZHBLT 2 7 R—~<
A7 YV —=27 LI (2-22-428), HLGPVIHURZEAT 24 7 U R—~< ZRFAAHRIEIZ L
W7 m—=27 L, Hybridoma-SFM B #llZ TR ER AT > 7, 548 HIEHIT/FET D81 GPVI
PURIZ, Protein A column % i\ 7= affinity chromatography (Zffi3- % Z & CHEHRL L 7=,

2-2-4. FLGPVIHUKZFELET HNA TV R—=~DAT J—=2 7

2-2-2-1. CYE#L L 7= hGPVI-Fc 3 £ OF Recombinant Human IgGl Fc¢ (R&D) % PBS T2 ug/mL
WCHHELL, 7 vE'A 7L — 1 (C96 MicroWell Plate, Maxisorp) (Z[EFHL L7, 7' v v 7R
Wi (5% stabilguard / PBS) % JIVN\T7 1 v ¥ o ZIE AT~ T, AT L— Mang 7Y K==
B g (2-2-3.20) 2L, IR T 1REEOG Sz, BUGSK TH#, PeifiR (0.05% tween
20 /saline) IZ T L— MEBEF L2, IRWOT, BERRPUAA UKL (4% rabbit serum, 0.05% tween 20
/PBS) T 1000 %4 HR L 7= peroxidase-labeled rabbit anti-mouse Igs antibody Z ¥#sI1 L., =BT 1 KF
EISOS S 7o, BUGKE T# ., PEFIRIC CRE Y L — b 23R L7, 5T GPVIHUEDRE &1L, TMB
EHE L LT~ U X — BRI TR L7, RO I 2 3uing % 2 & Tf5 1k &, 450 nm
DYSEEE i BRI 5650 nm) Z2HIES 2 Z & TEAEHUSICHT G L7oPt GPVI Uik 2 it L7,
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2-2-5. b BRSO R
AT =L Rarer NERG LR T 7 4 7Tk LTy = VBRI Z1TV, o
A2 1f %5 DERE (120 g x15 minutes) (232 Z & C platelet rich plasma (PRP) % 47 L7= [42,
46], 15517~ PRP Z R DEE (1200 g x 10 minutes) (ZfE L, fi/MRAzTEE S H7-, Bk
ZhRE L%, /ML > F% 0.02% BSA, acid-citrate-dextrose / Tyrode-HEPES buffer, pH 6.4
(137 mM NaCl, 2.7 mM KCI, 3 mM NaH2PO4, 10 mM HEPES, 5.5 mM glucose) (Z/¥ L7-, Ve
H A OAEARIL 2 [ L7z, 2 B H OVESEER TH%, MRSV y b 2T v Ny 77—
(0.02% BSA, 1 mM CaCl2, 1 mM MgCI2 / Tyrode-HEPES buffer, pH 7.4) (28R L, P/ M &
L CHFMEEBRCHER LT,

2-2-6. IR AL DN (=& N —TfENT)

2-2-2-1. 2223, B X 2-2-2-4. T B 472 hGPVI-Fe, mGPVI-Fc, mGPVI(hD1)-Fc ¥ X O
mGPVI(hD2)-Fc (% 2 ug/mLinPBS) %7 v&A 7L — | (C96 MicroWell Plate, Maxisorp) Z
UL L72%. 7'u v 50 7RI (5% stabilguard / PBS) Z AW C 7 0 v 0 J AT -7, A
7' L— Mz, U T AFRIE (0.1 % BSA /PBS) T 30 ng/mL (247K L7251 GPVI HUEZ RN L .
IR T 1 RFHIEOG S 72, BUSKE T#., ek (0.05% tween 20/ saline) (2T L— M &L
Too RN, EFRBUARARIE (4% rabbit serum, 0.05% tween 20 / PBS) T 1000 %7K L7=
peroxidase-labeled rabbit anti-mouse Igs antibody Z ¥R L |, 256 T 1 R SOS S 72, BOSKE T
VelHRIC TR L— b &2 L7z, 5T GPVI HUA DA FE recombinant GPVI ~Dif5A 1%, TMB
BB L LIz~ VLA U4 — BRGNS TR LT, BOSIEEE 2R3 % Z & CfF Ik &, 450 nm
OWNEE R R 5 650 nm) ZJIET 5 Z &I2 XV | & recombinant GPVI IZHEA L 72 Bk
BEa Rt LT,

2-2-7.  Flow cytometry |Z J % it h1

2-2-5. CHHEL U 72 e i/ IMRICREIREE 1% TN T 74V AT VT B RERML, KT 1 KREH
Bt &85 2 & CRERIEAEE 21T o 7o, [EE LB U 7z /Ml &2 08 fE & FACS Ny 77—

(1% FEBEYL FBS, 2.5 mM EDTA / PBS) % I\ TH#eid L 727 . Hit GPVI Hi/AK (Final conc. 10 pg/mL)
ZoK BT 1 RERISOS SE T, BOSHE T, mO#EE FACS 2Ny 7 7 —Z2 VT 21T~ 7,
RUNT, FACS /N 7 7 —T 20 {A R L 7= fluorescein isothiocyanate (FITC)-labeled rabbit
anti-mouse Igs antibody & Ifil/MEATRS L. K BT 1RSI0, RIGHKE T#H., @O08REE
FACS Ny 7 7 —%& FIWCTHEWS 217 o 7o, M/ IMRICHES L7tk oSO E X, CYTOMICS
FC500 (Beckman Coulter) CH|E L. $T GPVI HFLADFEA &1L mean fluorescence intensity (MFI)
T/n L7z, F7z. isotype control LA (Mouse IgG2a, k FLIA, 35 L TN Mouse IgG2b, « FLik) Z s
MU EDMFL &Ny 7 7T Ras LTRE LT,
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2-2-8.  Surface plasmon resonance (SPR) (Z X A fi#thT

sGPVI (2% 3 2 BRI DO FEMTIX Biacore 3000 % FV T3t L 7=, rat anti-mouse immunoglobulin
light chain x /& (Capturing molecule) 7 X > B v 7Y 7% FNIZ LY CMS5 biosensor chip
OFm EICEME LTz, At —F v 71T ligand & LCTH GPVI Hifk (7S1, 1082, 19D1, 3 K
O 21D1) Zilie &7z, IRWT, SPR /Ny 7 7 — (HBS-EP buffer) THA7fR L 72 hGPVI-His 5 &
Y hGPVI-Fc # analyte & L C 10 uL/min, 2 minutes TA ¥ =7 3> L, SHIZSPRANY 7 7
—% 7 minutes it L7z, B —F v 7OEAIE, 10 mM glycine-HCI (pH 1.7) % HUNTHENE L
Tre T — X OMEMTIZ. analyte ZIRML7RWEOR® P —27F L (SPR Ny 7 7 —DH A LT-
DY =TT L) BNy 7T RE UTUEL LT, hGPVI-His (219 % il &%k (Kp)
IZ 1:1 ® Langmuir €7 /L% HWTHEHT L, hGPVI-Fc (2%} L CiZ Bivalent &7 /L& U TREHT L
7

2-3-1.  HLGPVIFiL (7S1,10S2, 19D1,21D1) OFEHR

GPVI /il (hGPVI-mFc) ZMfE L7~ U A XD U U RERABRL, I —~<fila (P3U1)
A A 1T o T, MEELAS . HAT i CAA 7Y R—~%2EL 7y arl, &b
hGPVI-Fc IZxt3 2667 v A TH GPVI SR 2 AT DA 7Y R—~% R 7V —=7 L
Tmo TORER. Bt GPVI Bk ZEAT 2 4 FIHO A 7 U F—=, 7SI, 1082, 19D1, BLW
21D1 #1572 (KA 71U R—<DEAET HHUE S ZNE4 7SI, 10S2,  19D1, B LT 21D1
ERLTE) . THUB A% Isotyping Kit & FAVWNTH 7 & 4 7t L7-f5 3. 1082 13 1gG2b, « TH
V. 7S1. 19D1 B LT 2ID1 % IgG2a, k TH -7,

2-3-2. FEEK R AA COfEHT (=8 — 7T
4 Fi¥H D recombinant GPVI (hGPVI-Fc, mGPVI-Fc, mGPVI(hD1)-Fc, ¥ &' mGPVI(hD2) -Fc)
ERHWTEHTUEO = b — 7% %M L7 (Figure 3), &£ TOHL GPVI Hifkitt M GPVI
(hGPVI-Fc) (Z%f L CHEA L7=2s, = A GPVI (mGPVI-Fc) (ZxF L CldfEa Lishote, &
52,1081 BEL W 21D1 i~ 7 A GPVI @ domain I Zt b GPVI @ domain [ IZEH#a L7=F A T X
> 3278 (mGPVI(hD1)-Fe) (ZIFfEA L7223, ~ 7 A GPVI @ domain Il % &  GPVI @ domain II
IZEHL 72X A T # 3 7E (mGPVI(hD2)-Fe) 12kt L TIEfsa LigdroTlz, —Hh ., 7SI BX W
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19D1 ¥ mGPVI(hD1)-Fe (Zxf L THEA L7243, mGPVI(hD2)-Fe (Zxf L CIEfESTEIENFRD
N7 26 OFEFIL 10S1 3B L O21D1 1X GPVI @ domain T Z285% L. 7S1 B L OV 19D1 1% domain
I 38T PR THDLZ L E2 R LTV D,
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Figure 3 Epitope analyses of anti-GPVI antibodies using human/mouse chimeric GPVI.

Anti-GPVI antibodies, 7S1, 10S2, 19D1, and 21D1, were incubated with human GPVI (hGPVI), mouse
GPVI (mGPVI), or human/mouse chimeric GPVI mutants which are expressed as (mGPVI (hD1)) and
(mGPVI (hD2)) meaning that the amino acid sequence on mouse GPVI is swapped for the counter domain
of human GPVI. The bound anti-GPVI antibodies were detected by peroxidase-labeled anti-mouse

immunoglobulins. Data are expressed as mean of duplicate determinations.

2-3-3. JER GPVI 2% 5 s it

b R MR 2 O TIERD GPVIL IZxET 285G 251 L7z, T O/REE, & ToOHEIIEL
GPVI % 8k L 7= (Figure 4) , f A& MEDIREE (MFI + SD) 1%, 7S1;6.87 £ 1.01, 10S2;9.63 + 1.99,
19D1 ; 7.05 £ 1.34, 21D1;9.48+191 TH W, 7S1 & 19D1 (X, 10S2 & 21D1 (TN THETHES

TEMEDMEVRT R 2R LT,

2-3-4.  A[YRA GPVI T XY 2 S & fapT
PUGPVIHUAE (7S1, 10S2, 19D1, B L 21D1) O sGPVIIZKIF DG TEM: 4 SPR (2 TEH
L7-, $L GPVI ik % ligand & L. 2 FfiFHD recombinant sGPVI (monomeric sGPVI (hGPVI-His)
¥ LW dimeric sGPVI (hGPVI-Fc)) % analyte & L CH#ENT %2 5506 L 7= (Figure 5), Table 4 [ZH55
M TERL (ky) o FRBER S B (ky) F6 K OVRBIEE$ (Kp) %7 L7z, 7S1 36 K U 10S2 (&, monomeric
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sGPVI ¥ L O" dimeric sGPVI 2%} L CIRIZOEFEE R L=, —J. 19D1 I L OV 21D1 13 dimeric
SGPVI IZ%f L T O LR iESTEME 27~ L. monomeric sGPVIIZX L TlE, 100 f#1F K viE ST
MR LT,
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80 80
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R 40 o R 40+
20 20
0 . 0
10
100 100 . 21D1
80 80
3 ] 3 b
8 e 8 60
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Figure 4  Avidity of anti-GPVI antibody for membrane bound GPVI

Anti-GPVI antibodies, 7S1, 10S2, 19D1, and 21D1, were incubated separately with platelets. After
incubation, the bound anti-GPVI antibodies were detected by FITC-labeled anti-mouse immunoglobulins.
(A) A typical histogram for the binding of anti-GPVI antibody to platelets is shown. The shaded and open
histograms indicate anti-GPVI antibody binding and isotype control binding, respectively. (B) The mean
fluorescence intensity (MFI) of the isotype control was subtracted from the MFI of each anti-GPVI antibody.

Data represent means + SD of 3 separate experiments, each using platelets from different donors.
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Figure 5 SPR sensorgrams for the interaction between anti-GPVI antibodies and monomeric sGPVI or

dimeric sGPVI.

Anti-mouse immunoglobulin light chain antibody was immobilized on a CM5 sensor chip as a capturing
molecule. Anti-GPVI antibodies were used as ligands, and monomeric sGPVI (hGPVI-His) or dimeric
sGPVI (hGPVI-Fc) as analyte. The concentrations of analyte are indicated, based on experiments performed

in duplicate.
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Table 4 Quantitative analysis of anti-GPVI antibodies and sGPVI interactions by SPR.

monomeric SGPVI (hGPVI-His) dimeric sGPVI (hGPVI-Fc)
k, (1/Ms) kg (1/5) Kp (nM) k, (1/Ms) kq (1/5) Kp (nM)
781 1.1x10° 4.5x10™ 4.26 (0.43) 9.9x10* 4.1x107 0.437 (0.14)
1082 1.9x10° 2.8x10° 1.51 (0.19) 4.6x10° 9.1x10™* 2.08 (0.57)
19D1 4.5x10* 8.4x1073 190 (15) 1.3x10° 1.4x10* 1.07 (0.11)
21D1 1.2x10° 9.4x107 80.3 (10) 1.5x10° 2.2x10™ 1.49 (0.14)

k,: association rate constant; k4: dissociation rate constant; Kp: dissociation constant.
The monomeric sGPVI binding profiles were fitted using the 1:1 Langmuir model, and the
bivalent model was used for dimeric sGVI. Kp value was presented as means (SD) of 3 separate

experiments.

HARD B2 DL IR Z 2T THA F Xy 7 ITHEZ b2 i Z L, T OMIER
B & - TR ORKREZ S 5, GPVI b [AARIC, /MK EICB W TIER bz 232 &
TEZABE L TOMEZRET L EEAOND, MR X RV H e VT BEHT BN T,
dimeric GPVI (hGPVI-Fc) X327 — 7 % L CHEWEFIMEZ AT 525, monomeric GPVI

(hGPVI-His) 1327 =7 i3 E LRV [47], #EiTicisVTh . GPVI @ dimer 1
EIZ a7 =7 L ORI A PPFET D ERRINTND, 2 b DORERIL, GPVIITE
K BE Tl monomer M1 TIAET 545, TEMEILIC K Y dimer #EEIZZ LT 252 LT, 29 —5
VERRE L TOMEEERIET L Z L AR L TWD, D% DI GPVI @ dimer & monomer 3,
HEERNICRES B Z R THEIND [48,49],

fﬁ@%k%k?ﬁ)%ﬁf%é F 9T, PR DOHERERTUR R R L 2R CTh D, FURR
FREMEIZIT, — SR o 9UR L | FrE ONRMEE 2785 T 2 PRI R &S 5 [501,
E3iN 1%% IZRWTHIEERMMESUA (7 3= hUiR) . fiIvESUR (7 % T =2 FHUER) .
PURZFRT 2720 ofuk (EEEIMETUR) 2 Ekc ThH D, TUREESZEE (47 >
A ORERBICBWT, FEIERDIFUROFREIZT TR, FUEROTURREBR R, B LU
PUADHEREZ B2 Z LITNEARRI R TH LD, AMRICBNTH LI 4 FOHURDFHE
BELOBPURRFEMES Table 5 (TR LT,
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Table 5 Characteristic of anti-GPVI antibodies.

Flow Cytometry SPR for sGPVI
Isotype Epitope Platelet mGPVI monomeric Dimeric
(MFT) Kp (nM) Kp (nM)
7S1 1gG2a,x Domain II 6.87 4.26 0.437
10S2 IgG2b,x Domain I 9.63 1.51 2.08
19D1 1gG2a,x Domain II 7.05 190 1.07
21D1 1gG2a,x Domain I 9.48 80.3 1.49

FHURO =& b — T T CTIL 7S1 B LV 19D1 X GPVI @ domain IT 2383 L, 1082, 21DI1 X
domain I Z38i#% L 72, GPVI ® domain 1 (X227 —7 > L DFEEY A FTHY | 10S2 B LU 21DI1
X2 7 —7 L GPVI OfEE & HET 29K THL Z RTINS, £72, SPRIC K DEITT
1%.7S1 8 L OV 10S2 1 monomeric sGPVI & dimeic sGPVI Z 38 L. —/7.19D1 & 21D1 i dimeric
sGPVI DA %38 L 7=, GPVI I monomer & dimer TN AEEN K& BB 2 &5, 19D1
BILO 2D TR BRI NIRRT 2 PR TH D 2 L AVRIB S s, &I, M/ E o
A GPVIIZX 9 5 fE A IEPE % flow cytometry % F VN THREET L 72, M/ MR O E #IRREIZ 35 T GPVI
X monomer fiE % & 5728, 7S1 & 102 OAFEET HfERZ TR L Tz [43], L»L. T
AU L TR TOPURDNER GPVI A8k L7z, AFERICE L CTHREROZEINIIT > TWORWNAS,
Y i A SR8 2 BRI i MR DSTE AL S 4, e Fod GPVI 28 dimer #§3512283E L T
LAREME S B X b,

F AW TIE, HLGPVI HURDOBEEREIZEI L TR 21T > TU 724y (Collagen binding BHEHT
K, =2 R A F—=v ZAFEFUR, 7 T=X bUESE), LALARRS, AR CITEZO=
F—=T7 %S 2PUR L . PURDZERREE 2R T 2HUEADHFG LN TEY . 2o 0D
HEREZRRFTT D 2 LI, #7272 GPVI OREREMRITICIE N S L B2 T\ 5,
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% 3 E Soluble GPVI (sGPVI) HIER DL

EN

181

=11

#

/R BI2iE 626 FREHOE 2 L7 B RBL L TH Y | M/ MISHERIZEN, 2D 95 69
FIEITOIr SN TR 2 X7 B e 70 % [51], 2 OIS RO GBI RIZEE LS
T/ RE 2 i 2 23, & DICYIN SNEZRERII A, A~ —h— & L COFHTHEM: %
TS [34,35], /MR EIZ58L L7z GPVI b RIS, IEHBICE W~ R v 7 A X X1
a7 7 —BILL o TUWr &, Az RER O GPVI (sGPVD) Mg s, X 512 sGPVI
TXLLF OB B I/ IMRTEEAL DO NS A~ —h— L LTHERBENTE Y, B0/ Vv—7
HIEROBINL L A F~—D— & L TCOFMliZ#HE LT\ 5 [33,52-60],

GPVI DI L M/ MR R TH 5

MR DOTEMEAIZ A sGPVI 23 FEAE S D

sGPVI D Ifi R 1T B MO B A 21 F 12 < Wy (PDMP _EIZ GPVIIEAFTE L 72 W)
sGPVI O i HPi FE 1T, PERI, BRSO A T 7

X X X

L2 LZe A BRI (MARRERE O M) AW Rehicis v, &7 v —7 O RIE4e
< H7p>Tuv5 (33,59, 60], Andrews & I/ MR OTEMEALS TR S 40 5 BMIREAEGREIC BV T
I D sGPVI R IX EF-3 25 & L722Y, Gawaz O IE[REIEE DI HIZ 3T sGPVI MK
T35 EWME LT-, Gawaz i, M/MRKOIEMEALIZ L 0 PEA 7z sGPVL IZMERND 77—
RSB L, ZOREER, MO sGPVI RENME T T2 EBLELTWD, &7 —7HTORRD
FEICK LT, ZOBBIEHA OGN E 2> THARY, UL, o ARG EOEN (BRI
MAEFAE) DM, BIERZMEL T D2PURDOFENFRKR & LTEXBND, £ TARETIE,
52 ECER L 72 4 T OB GPVI fitfk (7S1, 1082, 19D1, B XV 21D1) ZHWT, 2
® sGPVI # > KA »F ELISA (7S1/10S2-horseradish peroxidase (HRP) 33 & OF 19D1/21D1-HRP)
ZREE L. sGPVI ORUGME % bl L7z,
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2k ERITIE

ABECTEMT Db ML EAW-FEBRIT, b MR - BRI EGEEZE S OEREO L &
FEh L7z,

3-2-1.  Materials

C96 MicroWell Plate, Maxisorp ; (Thermo, Cat. No. 430341)

Stabilguard ; (SurModics, Cat. No. SG01-1000)

TMB One Component HRP Microwell Substrate ; (SurModics, Cat. No. TMBW-1000)
Lysylendopeptidase ; (Wako, Cat. No. 125-05061)

Na-Tosyl-L-lysine chloromethyl ketone hydrochloride (TLCK) ; (SIAMA, Cat. No. T7254)
Mono Q 5/50 GL ; (GE Healthcare, Cat. No. 17-5166-01)

Superdex 200 10/300 GL ; (GE Healthcare, Cat. No. 17-5175-01)

Peroxidase Labeling Kit-SH ; (DojinDo, Cat. No. LK09)

Convulxin ; (Enzo Life Sciences, Cat. No. ALX-350-100-C050)

Protease Inhibitor Cocktail ; (Roche, Cat. No. 04693116001)

Rabbit anti-GPVI polyclonal antibody ; (prepared in our laboratory) [42]
Peroxidase-labeled goat anti-rabbit Igs antibody ; (Dako, Cat. No. P0450)

Block-Ace ; (Daini-hon Seiyaku, Cat. No. UK-B80)

S N N N N N N N N N NN

3-2-2.  Sandwich ELISA f#HAEHED AT J—=7

2-2-2-1. TYERL L 7= hGPVI-Fc (2 pg/mL in PBS) #7 vt A 7L — 1k (C96 MicroWell Plate,
Maxisorp) (Z[EAEHL L7, 71 > % V¥R (5% stabilguard / PBS) W T 7 1 v & v 7L
HAEIToT2, K7 L— MY 7 VARIE (0.1 % BSA/PBS) Tl L7 &4 F L 4%5%-HT GPVI
PUi& (Final conc. 30 ng/mL) & FEEEOHL GPVI HLik (Final conc. 0.1, 1.0, 10 ug/mL) % [RIFFIZ
WL, =T 1RO S ¥z, BUSK T, BEFiR (0.05% tween 20/ Saline) T7'L— b &
BEig U7z, TR TC FERRAR AT R (0.1 % BSA, 0.05% tween 20 / PBS) Tl L 7= peroxidase-labeled
neutravidin Z ¥R L, 2R C 30 0SS S 72, BT %, PRI THE Y L— F 23
L7z, BEAEHUEICREA L2 B4 F U AER-BT GPVI FLIR O HIE, TMB Z3E & Lz~ A%
VBRI TR LT, BOSIEEEZIRINT 5 2 & TE IS, 450 nm OWEE (PRI E |
650 nm) ZHET DI LI XV, BEHURICHRES Lo ik & M L7,
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3-2-3.  EEEHUA (10S2-HRP, 21D1-HRP) O ffEH

10S2 35 LT 21D1 @ F(ab’), A ZAER L7z, F 72 b ilififk % Tris-HCI buffer (pH8.5) (23
v 7 7 —i&# L7=1%. lysylendopeptidase Z# ¥R/ L (HL{AK : lysylendopeptidase=100 : 1), 37°CC 3
FRIPOE S 72, TLCK A& 30 mM #SINd % 2 & TRISZFIE L, RWT, BRI L
72tk % 4mM Tris-HCl (pHS.5) (23> 7 7 —&EH#a L. Mono Q column (Buffer A SmM Tris-HCI
(pH8.5), Buffer B_0.25 M NaCl / 5mM Tris-HCI (pHS.5) : Elution_linear-gradient : Volume 50 column
bed) . Superdex 200 column (Zflt9" 2% Z & T F(ab’), B4y Z F5% L 7, Peroxidase Labeling Kit SH
(DojinDo) % FHVNT F(ab’), D3 A7 A 5 FEIT peroxidase &t S W7o, 1ER U 72 BERRGTIARIX
10S2-HRP 5 X OF 21D1-HRP & L7z,

3-2-4.  sGPVI#|E% (7S1/10S2-HRP)

Monomeric # & U dimeric sGPVI Z 783 5 HUA (7S1, 10S2) THIERZME L, 7S1 (10
pug/mLin PBS) %7 v&A 7L — b (C96 MicroWell Plate, Maxisorp) (Z[EAR{L L7=1%., 7 1 v %
v TR (5% stabilguard, 3.2% sucrose / PBS) Z W T 7 v v U JWEZ{T 572, K7 L— b
W2 7 VFRIR (0.2% BSA, 0.05% tween 20, 300 mM NaCl/ PBS) Tl 77K L 7= recombinant
sGPVI E 73ISR AL L, =R T 2 RRISUn S 7o, BOSK TH, YEFiR (0.05% tween 20
/ Saline) T/’ L— N &g LTz, IRV T B BTUA AR (6% rat serum, 1% mouse serum, 300 mM
NaCl, 0.05% tween 20 / PBS) T#7B L 7= 10S2-HRP Z AN L, RIL T 1 B SS S W72, IS
T, TERIC CHE Y L— M EPE Lz, 7S1 & 1082 FUATH > A v F 7z sGPVI DR
%, TMB 28 & L7~ A X o A —B RIS TR LTz, ROSEBARINT 5 2 & Tk
S, 450 nm OWSLE (FRIEER ; 650nm) ZIETHZ LI XD sGPVIRELZ E& L7,

3-2-5.  sGPVI#|7E% (19D1/21D1-HRP)

Dimeric sGPVI O A % 58 < 3879 591K (19D1,21D1) THIERZHEZE L7-, 19D1 (10 pg/mL
inPBS) #7 vtA 7 L— bk (C96 MicroWell Plate, Maxisorp) (Z[EAH{L L7214, 7' & v % 7R
(5% stabilguard, 3.2% sucrose / PBS) Z# MW CT7 1 v ¥ JBEZIT 572, K7L — MNP
T VERRIE (0.2% BSA, 0.05% tween 20, 300 mM NaCl/PBS) Ciii'H %R L 7= recombinant sGPVI
F I FRA AL L IR T 2 RS S8 70, BUSHE T %, Pl (0.05% tween 20 / saline)
T L— MEWE Lo, IROT, EERRPUAATIRIK (6% rat serum, 1% mouse serum, 300 mM NaCl,
0.05% tween 20 / PBS) T#ifR L 7= 21D1-HRP Z i L, iR T 1 KEfSUS S W70, SO T,
T RICTHE Y L— N &2E L2, 19D1 & 2IDIHURTH > FA v F &7z sGPVI OF H 1T,
TMB % HE L LI~ A X X —B RIS TR L7, RONTRBEZIRINT 5 2 & TEIE S,
450 nm OWIEEE G RIER 5 650 nm) ZHIET 5 Z &I28 Y sGPVIREZE= LT,
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3-2-6.  If/HI K sGPVI DL

Ve i/ MRIZ convulxin (RE7% ; GPVIligand) Z/EH SH 25 Z & T, ifi/MRERD sGPVI % 3
WL, T7hbb, 7yEA Ny 77— (0.02%BSA, 1 mM CaCl2, 1 mM MgCI2 / Tyrode-HEPES
buffer, pH 7.4) T 25x10* platelets/pL (ZFHHL U 7= Pe4 i/ ik (2-2-5.28) 12, convulxin % f&J %
0, 10, 30, 100 ng/mL TH#AN L, 37 CT 1 Fefil/x)i~ =72, EDTA (Final conc. 5SmM) & protease
inhibitor cocktail Z ¥RMNT 2 = & TG 251k &8, mO08E (18,000 g x 1 minute) (25 V., 1L
/IR E sGPVI &5 AT IG5y % Sy B LT=,

3-2-7.  Western blotting |Z & % sGPVI O

/R R D sGPVI % western blotting 52 TR L7z, 3725, 3-2-6. CIERL L 72 BIEEI4y
ZEITLAMEFTSDS-PAGE ICfit L, = hub o —RBICHEE Lz, 70 v X 7R (100%
7wy x—2A [ PBS) TEERAT ® yF o JUH L%, FuAmRK (10% 71y 7 o—
., 0.05% tween 20 / PBS) C 30 pg/mL (ZFA%L L 7= rabbit anti-GPVI polyclonal antibody Zfit L, =
IRC1 RIS STz, BOCKE T, YEEiR (0.05 % tween 20 / PBS) THRGREA P L7=, IR
VT, HUAATIRIE C 1000 7% 77K L 7= peroxidase-labeled goat anti-rabbit Igs antibody Zfit L, =Eif
T 1 RS S8 72, RIS TR, Teiiik Cis T2 FRETRE Lo, SURD RS L5
® sGPVI X ECL-Prime (GE Healthcare) % 5YH & L7 b FFOGIE TR L7z,
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%3% f(?n%

3-3-1. BEERISIC X D HFUAROMEEORE

Bt GPVI FLRDEAET v AICE VD, ¥ KA v F ELISA I[CE#EMHAE LR LIz,
hGPVI-Fe Z#[EfA{L L7z 7 L— M2, FFEE 4T AZH L5t GPVI Hilk &, FEE#R OB GPVI
PURZ FIRHCEINT 5 2 & THAMKIGZHGR LTz, TOME, FU RA A 2@k d 2Pk
HOWOREEAF L, D RAA 2@ T 2 5URITHA S % R S 727> 72 (Figure 6),
domain 1 Z8#%&3 2tk L . domain Il ZEkT HHLAREZMAGDOEDLZ T, U KA v F
ELISA Z T 5 2 EDVRB S L7z,

751 Binding 10S2 Binding
125 125
100 100
g 9
» 75 & 75
= =4
g O— 751 ks) —O0— 751
£50 | @50
2 —0O0— 1082 = —0O— 1082
m =
25 | —e—19D1 0 o5 | —e—19D1
—&8—21D1 —&— 21D1
0 T T T 0 T T r
0 0.1 1 10 0 0.1 1 10
Anti-GPVI antiboy (ug/mL) Anti-GPVI antibody (ug/mL)
19D1 Binding 21D1 Binding
125 125
100 100 M
a 75 a7t
[<2] ~—
~— N
k] k]
o 50 o 50 F
5 5
£ £
© o5 o5
0 T T 0 T
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Anti-GPVI antibody (ug/mL) Anti-GPVI antibody (ug/mL)

Figure 6 Analysis of antigenic domains by competition assays.

Competitive binding assays were performed with each anti-GPVI antibody in both biotin-labeled and
non-labeled forms: 7S1 (open circles), 10S2 (open squares), 19D1 (closed circles), and 21D1 (closed
squares). Data are expressed as the percentage of total binding of each biotin-labeled anti-GPVI antibody in

the absence of a competitor and are the mean = SD of triplicate determinations.
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3-3-2.  Recombinant sSGPVI (2592 Kk D Hrige

P GPVI HUADHUF R RN & B HURDBEE BUGORE R A& HIZ, 2 FED sGPVI ELISA # 4L L
72. —1%. monomeric sGPVI & dimeric sGPVI 1Zxf L CHIFAMEZRFOPURTHE LT v A
TV (7S1/1082-HRP), & 5 —J5i%. dimeric sGPVI (Z%f L T OHBFINE R REOPUR THERL X
hiz7 v&AThs (19D121DI-HRP), 7 v &A1 ZMEET 2L domain 11 FBFKHLIK % [EHH
bk L U, domain 1REFRPUIAZ MRILPUA L L TRz, Eio, BE#dUA (1082, 21D1) 120,
ENEND F@b), kO v AT 4 VEREKIZ_NV A XX —BEEE S0 AV

(10S2-HRP ¥ L O 21D1-HRP), M7 vt A (ZF1F 5 monomeric sGPVI 35 & T dimeric sGPVI (Z
K5 ROSHE % Helgg U 7= #5535, 7S1/10S2-HRP | monomeric sGPVI 35 & OF dimeric sGPVI % [F] %%
DJEFE TR L7z (Detection range: 0.03-10 ng/mL), —J7, 19D1/21D1-HRP (% dimeric sGPVI %
R TR L722% (Detection range: 0.03-10 ng/mL) ., monomeric sGPVI {Z5xf L CTlid 100 {5525
WU Z 7R L7z (Detection range: 10-1000 ng/mL)  (Figure 7) ,

3-3-3. M/ S sGPVI IS4 2 SOt o bk

WA, /M K sGPVIIZ KT Bl 7 v A ORSMEZ beig U7z, & RS/ MR IZ convulxin

(k£ ; GPVI ligand) Z US4 2% Z & TpEZE 72 sGPVI % western blotting 33 &2 OV ELISA (2T
FE L7z, Western blotting f#HT Tl. convulxin & EEAKAFAIIZ sGPVI DEEADNER S, S HIT
Src 7 7 2 U —F%F—FOEAITH D PP2 (GPVI /1 L7z i/ IMIEHEALIZI W T, Syk D U >
b A2 BET 5 2 & T/ MROTEMAL Z ET 2{6E) 2T 5 Z & T sGPVI OFEAEITH
il &7z (Figure 8A), [V 7% 2 flid sGPVI ELISA (2t L7=& 2 A, 7S1/10S2-HRP %
western blotting fEHT & [AI4IZ convulxin Ji2 FEKAFHY 72 sGPVI D PEAE & fr Y L7273, 19D1/21D1-HRP
134< sGPVI # it L7ah -7 (Figure 8B).,
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Figure 7 Dose response curves for monomeric sGPVI and dimeric sGPVI in each assay.

Various concentrations of recombinant human sGPVI were applied to each assay (7S1/10S2-HRP and
19D1/21D1-HRP). The closed diamond and the open circle represent monomeric sGPVI (hGPVI-His) and
dimeric sGPVI (hGPVI-Fc), respectively. Each value is expressed as means = SD of quadruplicate

determinations.
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Figure 8  Comparison of reactivity for sGPVI derived from platelet.

Washed human platelets were treated with convulxin in the presence or absence of PP2 (Src-family
kinase inhibitor), and the platelet pellets were separated from the supernatants. (A) The levels of shed
sGPVI in the supernatants were quantitated by western blotting using a rabbit anti-GPVI antibody. “Lysate”
and “Marker” labels indicate the washed platelet lysate sample and the molecular weight marker
(MagicMark XP, Invitrogen), respectively. “convulxin + PP2” show the treatment with 100 ng/mL
convulxin in the presence of 10 uM PP2. (B) sGPVI from platelets in the supernatants was measured by the
7S1/10S2-HRP and 19D1/21D1-HRP assays. Each bar represents means + SD of 3 separate experiments,

each using platelets from different donors.
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Hat &

OIS, B A »F ELISA ZRINLT 572DIC_T LR DPUERDA Y ) —=2 T &{To T,
[FU RAAL U ZRET HPUBRITENOFRESEZHE L, 82D FAAL U Z2RET 2 PUBRILHA
INE IR0 T, FEEAE ST IC B VT Y GPVI @ domain I & domain 1T 1345 ERIIZ 4312 BfE
NTHEY | CEREREIC L2 EONTENZ TS (48],

% Z T, monomeric sGPVI & dimeric sGPVI D 5 & 3855k 3~ 2 Hrik THERL S L 7= HE R &

(7S1/10S2-HRP) . dimeric sGPVI D 7 % 58 < 585k 3 2 HLiA THERL S 4172 &% (19D1/21D1-HRP)
YRR LTz, AWV ORERIL domain 1T F2kHTAZ EFELHUA L L, domain I FRERILIAR 2 1%L
KIZHWTEY | FURLISORM (B TR, AR EUARIRIE ., TR DR, vE
Tk, ROGRER LORIGFRE]) 3Ze<FtE Lz, 20 2 fEOT v A ZH\T, 2 fD
recombinat SGPVI (monomeric sGPVI (hGPVI-His) 35 X TN dimeric sGPVI (hGPVI-Fc)) Dt
TR U7= k5 . 7S1/10S2-HRP (% monomeric sGPVI 3 & O dimeric sGPVI D i 5 % & i (2 FR
tH L. 19D1/21D1-HRP (% dimeric SGPVI D mE IR LTz, 7 > & A ZHE L TW D HUED
ARy I X DOFEERMT DHERTH o7, WIT, /MRS sGPVI 332 SOEPEE g L
7o & Z A, 7S1/10S2-HRP (X ifi/MRHIH D sGPVI Z Ui f it L7223, 19D1/21D1-HRP 1$4:<
OSHEZE R E 72N o T2,

GPVI [&if/ M FICFPRAICHEBLT 5 1RSI EThY, 2 204 L) 7T v
RAA | EEHE R A A BEOHIIRA R A A TSI D, GPVI OMIfas R A A R+
DR AAEANEES < | i/ IMRIE =T GPVI O — EARITHIFIN KA A ANNLET 5 338 FHHD U A
TANCEDYTNT 4 RFERICE VBRSNS [61], 2F D, MH D sGPVI D27 4 A —
2 a3 1 monomer HEIETH D EHERIE N D, D DFEENS . sGPVI HIE % T monomer 1
® GPVI Rk T HHUARTHERL T 2 Z L REETH Y | 7S1/10S2-HRP |% sGPVI DA A~ —7)
— L LTCOMREEZMET 29X TEMRRT vEARTHL Z ENH LN LR ST,
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BAE W= A FNLZH sGPVI DAL

=1
S

181

#

S ICHREH LIRS, N A~ — D —I1ZZOMHRBRIGE C THEEOFEENGFEL., ThEh
IZBWTHEREMES RS [1-3], ZMWr~—%F— (diagnostic marker) (ZITJHE DI K
N BRI, =4V 7 ~—F— (monitoring marker) [XIBENRE KM 572012
W2 R RO b s, ZNETIZE sGPVI ORI 24 E ShTnd, L, 20
Jh ENMAERE (DREEL R ERES) & IEFAOMY sGPVI RE A LI+ 5 K9
7¢ retrospective 72 AF 98721 T & % , prospective 72 study 1IFEE D EWWIERZ155 2 & BHIRD 03,
FERTRBUE R 2R — 2 RHIREI T 2 BN & 2 T DBLFERITIT RV,

% ZCARETIE, 7SI/10S2-HRP 7 v v A TRAERKISHEFHFTE D=2 A P2 AT,
sGPVI DA A~ —J—& L TORMERS KO MM ZRHE L7z, LPS &k H =7 A YL/ Mi
T VTR MOEEE~— I — E LTOREEZ R LT, 612, I=7 A% nic
recombinant SGPVI % $¢5-9°% Z & “C pharmacokinetics f#HT 2 52kt L, sGPVI DIl 122 & M & fr it

L7,
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2k ERITIE

ARETIHL TWDHLEToEIERIL, B ERMHEEZES (Institutional Animal Care and Use
Committee) ZKFRD b & Fifi L 7=,

4-2-1. Materials

Ni-Sepharose High Performance ; (GE Healthcare, Cat. No. 17-5268-02)
Collagen related peptide ; (prepared in our laboratory) [42]

Convulxin ; (Enzo Life Sciences, Cat. No. ALX-350-100-C050)
Lipopolysaccharides (LPS) from E. coli 0111:B4 ; (SIGMA, Cat. No. L4391)
Monkey sP-selectin Platinum ELISA ; (Affymetrix, Cat. No. BMS650/4)

SN NN NN

Hematology Analyzer F-820 ; (Sysmex)

4-2-2.  Recombinant cynomolgus GPVI (cynomolgus GPVI-His)

71 =7 A YL GPVI DS KA A % 22— K95 ¢cDNA % genomic PCR{EIC T/ m—=
7 Ui, 774 <=3kt k GPVI @ cDNA FE¥Z fLIZREH LT, fFohich =27 A ¥ /v GPVI
DRSS R A A % 22— K95 cDNA & His-tag & 27— K95 cDNA 7 7 7' A .~ | % pEF-vector
DINF I m—= 7Y A MR L THRA L, Boe7 7 A REHnT, 222-1.L
ER72 J715C COS-1 MIfIZHBL S BTz, B8 RIEIZHEEBL L 72 cynomolgus GPVI-His I&, Ni-# 7
% FV 72 metal chelate affinity chromatography (292 = & TR L 7=,

4-2-3. B =7 A POV MR O R L
=7 A PO FRARTERIRD S 7 = VBRI 24TV, &S 7- 2l 2 im0 EfE (120 g x15
minutes) (Zfftd"5 Z & T PRP HEi4yZ R L7 [42], 155472 PRP 1% 2-2-5. 504 0 J5 ik CHULER
AT, =0 A PV IR 2 TR L 7=,

4-2-4. N1 =7 A YU/ SE sGPVI Ol

H =7 A PIOVBEF I/ IMRIZ GPVI ligand  (Convulxin 33 & OF collagen related peptide (CRP)) %
ERHSE2 2 LT, H=27 A FVMVIMREIRD sGPVI ZFH# L7- [42], T bbb, 7TykA N
v 77— (0.02% BSA, 1 mM CaCl2, 1 mM MgCI2 / Tyrode-HEPES buffer, pH 7.4) T 30x10"
platelets/uL [ZFHH L 72 Paifr iR (4-2-3.2/8) 12, convulxin & #&JEE 50, 150 ng/mL, F721%
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CRP % #&JRE 5, 15 pg/mL THAN L, 37 ‘CT 1 FFE G EH 72, EDTA (Final conc. 5 mM) &
protease inhibitor cocktail ZRIMNT 5 Z & TG AT I S, 3 0EAE (18,000 g x 1 minute) (2 X
V. MR E sGPVI 28 A T2 RISy 2 478 L7,

4-2-5.  LPS &% =7 A Yuif/ g7 v (DIC E7T V)

=7 A% (3,3.49-5.2kg ; HMRI Co. Ltd.) (Z LPS (E. coli 0111:B4) % 10 mg/kg CTHHIRAN
FBE3 5L T LPSHEFED =27 A PVl Mg £ 7 v 2 ER L7e [62], LPS #54i (2
br—) $#%5-1,2,3,4,5,6,7, 8,5 LU 24 RREI#Z IS FIRAERIRE © 7 = R 21T > 72,
FRH U 7= 2ifn A oo if /NS Hematology Analyzer F-820 (Sysmex) (2 CHIE L7-, £7-. Mz
i DERE (2000 gx10 minutes) (2692 2 & TIMAEZ RS L 7=, 5 5072188 @ sP-selectin 2
£ % Monkey sP-selectin ELISA  (Affymetrix) THIE L. sGPVI 1T 3-2-4. 504K D HFIEIZ THIE
L7z,

4-2-6. H =7 A WY % FH iz sGPVI ® pharmacokinetics fEHT

2-2-2-2. T8 L 7= hGPVI-His & 7 =7 A #/LZ# 5 L sGPVI @ pharmacokinetics fif#AT A 5 it
L7ze =27 A4 (3,4.25-6.05kg ; HMRI Co. Ltd.) (Z hGPVI-His % 5, 10, 20 ug/kg THRN
([Z#e5- L7z, hGPVI-His O 5/, H5%. 0.5,1,2,4, 8,35 L O 24 FEFH IS FRUARERARE 0 ~
TUBRERIM ATV, BRER L 72 I8 %5 O E (2000 gx 10 minutes) (292 Z & Tl g4 Rl L
Too MAEF D sGPVI JEEEIE 3-2-4 508D HFIETHIE Lz, £/, FRIEMH S hGPVI-His &
B4 2010 sGPVIIRE (B =2 A YL OIF sGPVIIEEE) &7 L3Iz AV TR 217 -
7~ pharmacokinetics /X7 A — & —fi##T (% 2-21 > /8— K A > h &7 /L (WinNonlin software, version
6.2) T L7z,
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4-3-1.

H=I AP ILGPVI DY a—=1 7 L7 3 ) BEHIEVERT

sGPVI ONA F~<w—h—L L TCOFREZEWET VICLVBRFI Lz, b b EBBTORE

7Y —NE <, 7S1/1082-HRP 7 v A TOREMIGHFBETCE DW= APV EET LVEW L
L CEE L, &AIZE b GPVI @ c¢DNA S 2RIk L7 94 ~—¢, =7 AP LD

7 7 I DNA %881 V2 genomic PCRIEIZT, =27 APV GPVI DV v —=" 7 % FfE L
7= (Figure 9), ZTOfER, =2 A PN GPVIELFIIZ, & N GPVID AT T A L 7N T

Figure 9

Human

Cynomolgus

AVLFIPAMKR
*kkkkkhkkk

QSGPLPKPSL
*R* Kk K kk Kk

QALPSSLVPL

*khkkkkkkkkk

EKPVTLRCQG PPGVDLYRLE KLSSSRYQDQ

hkhkkkkkhkkhkkk khkkkhkhkkkhkk hhkkhkkkkhkkx

I (Alternative spliced form) T&H 5t ~ GPVI-2 & [FEEIZ, exonS DRIBIKRTH D Z L3 50
Lotz [63], 72, FOMEMITEEEDOE b GPVIIZK LTIXT 2 /B — AT 89%., t
N GPVI-2 1% LTl 96% & FEF 2@ W IREIME 2 LT,

SLAGRYRCSY
Hkx* % kkdkkk

QNGSLWSLPS
kkkkkkkPhk

DQLELVATGV FAKPSLSAQP GPAVSSGGDV

khkkkkkhkhkkk kkhkkkkhkkkk *khkkkhkkkkxkk

TLOCQTRYGF
*hkhkhkkkhkkk*k

DQFALYKEGD
*dk ok kok ok okkok

PAPYKNPERW

*kkkkkkkkk

YRASFPIITV TAAHSGTYRC YSFSSRDPYL
hhkkkkkhkkhk khkkhkkkhkkkk *hkkkhkGhkhkkk

WSAPSDPLEL
*kkkkkkkkk

VVTIGTSVTPS RLPTEPPSSV AEFSEATAEL TVSFTNKVFT TETSRSITTS

1Y G (——

Sk kkkhkkThhk hhkkT khkkkkk *hkkkkkkkAx

PKESDSPAGP ARQYYTKGN
*hkkPGhhhkkk Kkhkkkkkkhk

Amino acid alignments of extracellular domains of human GPVI and cynomolgus GPVI.

Amino acids identical to human GPVI are indicated by stars. The domain I and —domain II regions of

GPVI are underlined with solid and dotted lines, respectively. The exon 5—encoded region is boxed in a

solid line, while the putative cleavage site is indicated by the arrow.

4-3-2.

B =7 A YPIL GPVI DA EIE

WIZ. 7S1/10S2-HRP 7 v & A DO H =2 A Y¥I)L GPVI (T D A= SR L=, h=7
A HL sGPVI @ cDNA FEl#l % H\ZkA# 2 % > X7 & (cynomolgus GPVI-His) %
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7S81/10S2-HRP CHIE L7z, T DOfERE, & b sGPVI & RO KtWE% 7~k L7- (Figure 10A, 10B).,
Flo. =T AV MVIMRRRD sGPVI TR T DS EZ R LTz &L 2 A, & MM TORE
& RIS (3-3-3.20) . GPVI ligand (Convulxin 3 & OY CRP) #EEEKIFHI 72 sGPVI D PEA % 1R
L7z (Figure 10C), Z#UHDRERIT, I =2 A Y1 sGPVI 73 7S1/10S2-HRP (ZZFERET %
ZEamRLTVD,

4
A 5 B
]
IS
S
s,
[6) 25
E
o 20
Yo}
o
3 15
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Figure 10 Cross-reactivity to cynomolgus monkey sGPVI.

SDS-PAGE was used to analyze recombinant human sGPVI (hGPVI-His) and cynomolgus sGPVI
(cynomolgus GPVI-His) (A). The Marker was indicated molecular weight marker (Bio-Rad). Various
concentrations of human sGPVI (closed circles) and cynomolgus monkey sGPVI (open circles) were
applied to the immunoassay for human sGPVI (7S1/10S2-HRP) (B). Each symbol indicates mean + SD
(n=4). Reactivity for sGPVI derived from cynomolgus monkey platelets (C). Washed platelets from
cynomolgus monkeys were treated with or without (control) the GPVI ligands, convulxin and
collagen-related peptide (CRP). Data are presented as mean = SD of three separate experiments from

differente cynomolgus monkeys.
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4-3-3.  LPS % H =7 A VIV I &7 BT B /I~ — B — D i

LPS %N =7 A VI MBI T LD | sGPVI DI/ MdEE(b~— T — & L TORK

EZRat Uiz, =27 A ¥ IZLPS (E. coli 0111:B4) % 10 mg/kg TERIRNTR G- L., 5 1,2, 3,
4,5,6,7, 8,3 LU 24 I o 1. 1 oD i/ MREL, i IMRTE AL~ — 77 — (sP-selectin 35 J U sGPVI)
DEZWE LTz, TOREE, LPS G EEHD O /IO T (Figure 11A), EEFER~—
— (Thrombin-antithrombin complex ; TAT) @ _EF-2358 541 (data not shown) . A€ /Ui DIC
ROIEREZ R L TWD EEZX bV, £lo, RET VBT 2 MIEH O sP-selectin £ & sGPVI
R LTo & 2 A, sP-selectin iR FE 1 LPS & 542 1Tk B L, #5658 eI iE= v
ha— L Ll UC 14 (5 £ T A Lz (Figure 11B), —J7. sGPVI J 1 ifn/ M TS AL &
BT R U B 5 1 RT3 2.5 1% & 5 8 IF[EI 2 1TIX 7.5 15 0 EH-2338 b 7= (Figure 11C),

F7-. LPS 5 24 M1 D sGPVI X, LPS #5RT (my hu—) LR%DOEE X TKT
L7z,
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Figure 11  Time course of platelet count and levels of platelet markers in a thrombocytopenia model.

An LPS-induced thrombocytopenia model was prepared by intravenous administration of LPS (10
mg/kg) to male cynomolgus monkeys. Citrated blood samples were obtained at the indicated times after
LPS injection; control signifies pre-injection. The platelet count and the levels of cynomolgus monkey

sP-selectin and sGPVI in plasma are shown (A, B, and C). Each value represents means = SE (n=3).
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4-3-4. I =7 A4 W% 7z sGPVI @ pharmacokinetics fEHT

Recombinant human sGPVI (hGPVI-His) % 71 = 7 A Y /LIZ - L (5, 10, 20 pg/kg) | fi.H D sGPVI
TR DR %2 7S1/10S2-HRP 7 & A THiHti$ % Z & T pharmacokinetics f#HT % S0 L 7=

(Figure 12), F7=, =7 A PILHKD sGPVI B (& G-R1D sGPVIIREE) 2y 7 7T 7
RELUTUB LT, 2-3 28— k22 NEFLEZRWTHRT L7 fE5. sGPVI o i 4 46081
1.8~3.1 Iff] (GE¥y 2.5 K§f#]) Tod o7 (Table 6),

200
=
= —O—5uglkg
(=
E 150 —T—10 ug/kg
(DDU: —>—20 pg/kg
S 100 |
1S
3
<
g
£ 50
IS
[e]
(8]
e
0

0 2 4 6 8 10 12

Post Injection (h)

Figure 12 Pharmacokinetics study of sGPVI after single-dose intravenous administration in cynomolgus.

Recombinant human sGPVI (hGPVI-His) was intravenously administered to cynomolgus monkeys at the
indicated doses. Citrated blood samples were obtained at 0.5, 1, 2, 4, 8 and 12 hours after recombinant
human sGPVI injection, and the plasma levels of recombinant human sGPVI in cynomolgus monkeys were
measured by sGPVI ELISA. Plasma sGPVI levels before administration were subtracted from the

subsequently measured values. Data are expressed as mean value (n=2 per dose).

Table 6 Pharmacokinetics parameters of sGPVI in cynomolgus monkey.

Dose Co T AUCq., CLyy
(ng/kg) (ng/ml) (h) (ng*h/ml) (ml/h/kg)
5 255 3.1 116 46.2
10 110 2.6 288 36.9
20 194 1.8 496 40.9

CO0: initial plasma concentration extrapolated to time zero after intravenous administration,
T1/2: elimination half-life, AUCO-c0: area under the plasma concentration time curve from time

0 to infinity, CLtot: total plasma clearance. Each value represents the means of 2 animals.
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B

Hat &

E RO GPVIIIRT TA LT NRYT UMLKY 2FEOT A Y 74— LPFET D, —F
IFEEEOE M GPVI (GPVI-) ITX LT, &9 —FiTexon5 3K L7 GPVI2 TH S [63],
GPVI-2 |% GPVI-1 & [FAIRIT collagen (ZxF L CREG T DRENI 2R D, AP FRY R FEERII A
T D, AFFEICTBNT, B=27 A%/ GPVIiZt  GPVI2 & [AEEIZ exon 5 KIBIETHDH Z &
WAL E e o7, M/ MRITIREEENZ 3T D BRI TE 1T Tl < | ka REERE R A ST
WDHM, ZD AT = X LIIRIEHADE 3732 £ b GPVI @ exon 5 (T DR CTHER L 72
TR BESIT, 27— U R EUSNOREEICE ST 2 ATREME B EE TE RV, RIS T
I% exons DAL EREMAT L2 ETICEEL hoTz, SBROMIEEHFELTIZ D,

DIC &7 /VIFHHMRIN 1 £ 721X LPS 2% 5792 Z & CREESRZER ST 208, HE5T55H%EY
HIZ XY DIC OJFRGBNEZe 5, AL CIIRUMAE DIC I2381) 534 A~ — 0 —OFHi = B &
LTCWA 7, LPS#HFR DIC ET7 VA RE LT, =27 A P /IZLPS % 10 mgkg THET 5 Z
& T IMEL DB L B E R~ — 7 — O ER B3GR S, RET VI DIC iR Z 5| E# 2 LT
WD EHIT LT, RET VBT DA O sP-selectin & sGPVI DR EZ Y 2 bhif U 7= /5 5.
sP-selectin #iEE1% LPS G- ICHECNT EF-$ 5D LT, sGPVIREIT2MIC B5A- L7z,
sGPVI I3 RS2 TILAH 4TV A sP-selectin & ¥ & SBUT ML/MR DTEMAL 2 SB35 Z &2
BHEMhE7eo7z [64], F72. sGPVI DS/ IMRITEFEAYIZHEELT 2 D123 LT, sP-selectin (1.
IR DA IS N IR & BRSO LD, sGPVI ITRFEMEDH TH sP-selectin & W L7
M/ t~—T—ThoEEZ b5 [65,66],

F7o. LPS FHH A =7 A YU/ M E T /U2 T, LPS #1524 FEE#% 12351 5 sGPVI
TREE X, LPS B HRITOPE £ T T L7z, GPVI O#IfESt K A 4 1% immunoglobulin fold % FEZE,
T52250D FAA Y (domainI 3 LN domain 1) ZFfH, VCAM-1 ° ICAM-1 L [F UL A A/
a7l e 2A—="=77 I U —IZB LTV, sGPVI DI HZEMREIT R & HEHl S5 (35,
67], £7-. Revacept (Soluble GPVI-Fc Fusion : [iE 252 1T 72 M NEIZHES L, /MR OEREE -
I DAEE 2 BRE 9 5 2 7 > /78, BIE phase 1) OFJ8H1T 100 FEFLL ETH B3, =
ML Fe KA A UBRIIEN TS 728 sGPVI O -l 2 Sk L T2 &35 212 < W [68, 691,
ZHVETIZE sGPVI OB U Chliim S AU T X 7203, BRI 2 3035 X 5 72058
IXATHOI TRV, ABFFE Tl recombinant human sGPVI (hGPVI-His) % 4 =7 A YL &5
% Z & T pharmacokinetics fi#AT 2 S hi L, % O 134K 2.5 FEf# 27~ L7=, GPVI (Glycoprotein
VD (X, ZOHO@BEZ T EThH D, MBEREMRCTIER U722 7 B Tid, WS
EOERICHBLT A ZEIFEHE LY, LarLaens, O /MBSO sGPVI & recombinant human
GPVI Oy 8T 3L|Z 55kDa L IEIERIETHDH Z & .@ IEH b MRFIZ sGPVI X 15+ 3.2 ng/mL

(mean+SE; n=10) & M & [AIZERRENGFIET 5 2 &5 (data not shown) ., sGPVI DK%
I VT T ADEBEZTHIENTRIN, TNOLORREZIFETEZLTYH, ABFJEIC
B 2RI OMEITE E M TIEH 528 sGPVI OERHIZZ T ERLS V2 ERTHEN
72
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BRR CIOEBIRE RO —R PR & LT, EoiMEIERE oM RE IR 5 kTP L
LCHUM MR (7o RZ7LABIOT A ) B Ens (70,711, LrL, Zhb
DIEFNDONFNNTERBRENEDR & D Z L BLEOBARMZENO|ES N TS, 7rE KT
Luix7 e K7 v 7 CTh o, CYP DBIGEROBEITITEL 108D H72v (Clopidogrel
resistance), — 7 C overdose | & W XN M OERAEAET 5 Z & IEEII TV 5, Hul/MeEE
DIEFNRAT=H—T 2 2 LIFEIK ERERBRNH DM, RIEZICM/MROBERES, TEMEAL
WHeZZWT 5 2 LIXNEETH D [72, 73], AAFFRICTIBNT sGPVIIEHEU /MR OTE AL &
RBRL, S OIZITES 2Bl 7 e 7 7 AV EFFOZ LB LN E o7z, DF D sGPVI I
IRIEHEALZHIET D [2Wr~—h—] & LR Tidnl, IBREGREHETS T=4Y
vIw—H—] L LTHRIHTE ZrREMES R Iz, 5%, BEREZ V- sGPVI O S
D7 DERRMZERIFE S D,
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ARFFETIX MBUMAE DIC ERIZEBIT 2N, A~ ——] 27 —~I2, MEIZI T 228~
— 77— [Presepsin] & . Eﬁ(ﬁﬁfﬁ)%ﬁfﬂﬁ (DIC) T5BDE=X ) v I~—J1—L LT TsGPVIj

EA L, MIEROHBEE IO, A~—D—L LCoOFHAMEZFHE L=,

PEAE 13 R D R B R L - T & Z SN2 H M RIERERRE (SIRS) ThH, &
JE{L#% (DIC, WUMIEY 3 v 7) O HITH 6 H L IEFICTHRAEL | RHIRZKE L ORE
WA AP WZATRIRBTo D, SIRS BTG - JRY 2 HET D Z L1d. ZOH%ROIGHE G EO
REICEE 2B 2 R =30, BUEOKRMAEZBIIERMIZ X 2RBRICE S boRE <, Bl
NG D F 2 HET 2 DITEFICHEETCH D, £ A H T presepsin (CD14 @ N KW )

TR ORERB IORRENE <, SO ARE &L BEENHEET 2 Z & TERISN TV D,
F 72 presepsin L IMERDS M 2 AR - {H LT DR CHEAIND Z ENHLMNERSTED,
ZOREAERA T = RN BB ARBIME~— D —Th b L EZ LN TS, LirL, FIHic
B & 727 v A 13 two-step ELISA TH 572, HEMENORERNE LD T4 KE %
L RRERICB T 2RI, = 2 TRIFFE T, BERIERER~OI AES &
one-step ELISA DRFT 21T o7z, ZOFER, R L7277 v A ITFEME & i@, BfFED
T oA & bEWEBEMEZ R LTz, £72. sCD14 12k 5 RISHEDS 0.001%LL FTHh 0, HIER
ZAER T 5 anti-presepsin FLIRIE sCD14 (21X SE T, presepsin (Z4f L TrRWRFEEMEZ RO Z &
WL E o, EBIT, 7 vt BERIE 1.5 BERE & RIS S v, ABFZERRR 1T H BhiEw R
HEREZCPOCT OBAFSIZEEN D LB 2 LD, FEBRIT presepsin X 2014 4F 1 AN PRERINEL X 40,
BUEIZ A7 7 —A b (LSIAT 4= A) ZHNT 17 THIENAREE 7> TWD [28],

R (WifE) 2> 5 #ERE(L (DIC) ~BATT 2 A 0= A L%, MEHkD LPS RN~ m 7 7
— UM AT L C, EITEENICIAE N A TR L S5 2 LB S D, TE
AL S U7 MAE N B RERE 2> O FEAR S 4L S AR IR <0 i RIS PR AL R 1%, R R0 i MK & 1
PEEE, MAENICEE 2 M 2T 5 2 & CDICERZ5I &R 7, 7o, m/MUIRIEIC
BT 2R EELZRBIL, RERDOEY 2 L—F —%EAT L0 ThbH, 2F0 ., 1fi/h
BRIXMARTERIC BT D D VAR F—TldZ<l | RIEDAT 4 =& — L L THEBOERIC
BHERERZRIZLTWDS, £ 2T M/IMIEMH L Z SIS & b 2 D31 A~ —T—I%, ¥
DRIFE SR MARTE R R 22 2 D2 F A 7e A A~ — T —IZ72 D iR 5 &5 2, /MK
Fr B AIC 3 B9 5 GPVIICHE B L IER DI KOS A~—T—& L TOR AL FHE L
7=

sGPVI [/ MiAFFEMED & < | EMBIZIEWEEAE SN D Z b Fillo /MR~ — I —&
LTHEEBERTWS, ZRETICHEEO 7 V—T NAIERERBT L, BRRIEZ 73
BT TWDEN, HEIZN—TORRITIEER > TVD, ZORROERIZONTHREIZHAL
METROTORND IEREHERT DIURDFHER —DDHER & L TEIF b D, £ T,
AL CTlE. AT recombinant GPVI (hGPVI-mFc) %~ 7 A |29 5 Z & T, anti-GPVI &
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