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ICso 50% inhibitory concentration

INN international nonproprietary names
IP I2 prostanoid

LCx left circumflex

LRP-1 lipoprotein receptor related protein-1
LTA light transmission aggregometry

LVEDV  left ventricular end-diastolic volume
LVEF left ventricular ejection fraction
LVESV left ventricular end-systolic volume
MCA middle cerebral artery

Ml myocardial infarction

MRNA messenger ribonucleic acid

N/A not applicable

NO nitric oxide

PAI-1 plasminogen activator inhibitor-1
PAR proteinase-activated receptor
PBS phosphate buffered saline

PCR polymerase chain reaction

PDE phosphodiesterase

PE phycoerythrin

PG prostaglandin

PGE: prostaglandin E:

PI3K phosphoinositide 3—kinase

PIT photochemically-induced thrombosis
PLC phospholipase C

PPP platelet poor plasma

PR patency rate

PRI platelet reactivity index

PRP platelet rich plasma

PSGL1 P-selectin glycoprotein ligand 1
PT prothrombin time
RBC red blood cells



RNA
scu-PA
SEM
SV
TAFI
TAFIa
TBS
TF

Tg

TP
t-PA
TTC
TTO
TXA:
u-PA
VASP
VKOR
vWF
WBC
XL-fibrin
o2-AP

ribonucleic acid

single chain urokinase-type plasminogen activator
standard error of the mean

stroke volume

thrombin-activatable fibrinolysis inhibitor
activated thrombin-activatable fibrinolysis inhibitor
TRIS buffered saline

tissue factor

Transgenic

thromboxane prostanoid

tissue-type plasminogen activator
2,3,5-triphenyl-tetrazolium chloride

time to first occlusion

thromboxane Az

urokinase-type plasminogen activator
vasodilator-stimulated phosphoprotein

vitamin K epoxide reductase

von Willebrand factor

white blood cells

crosslinked-fibrin

alpha 2-antiplasmin
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A. Vasoconstriction B. Primary hemostasis
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Figure 1 Illustration of the blood clotting process showing the four main steps of hemostasis
(A: vasoconstriction, B. primary hemostasis, C: secondary hemostasis and D: fibrinolysis).
ADP, adenosine diphosphate; ECM, extracellular matrix; t-PA, tissue-type plasminogen activator;

TXA:2, thromboxane A2; VWF, von Willebrand Factor. Illustration was modified from Ref. 6.
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Figure 2 Schematic representation of the mechanisms of the coagulation cascade. Red arrows

stand for actions that inhibit activations/productions, whereas green arrows have the opposite

meaning. lllustration was modified from Ref. 6.
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Figure 3 Schematic representation of fibrinolysis pathways and endogenous inhibitors. Red
arrows stand for actions that inhibit activations/productions.

az-AP, az-antiplasmin; PAI-1, plasminogen-activator inhibitor-1; scu-PA, single chain urokinase-type
plasminogen activator; TAFI(a), (activated) thrombin activatable fibrinolysis inhibitor; t-PA, tissue-
type plasminogen activator; u-PA, urokinase-type plasminogen activator; XL-fibrin, crosslinked-

fibrin.



Table 1 Example of marketed antithrombotic agents.

Class of compound Mechanism of action INN Route of administration
Antiplatelets COX 1 inhibition Aspirin per os
TXA:2 synthase inhibition Ozagrel intravenous
GPIIbllla inhibition Abciximab intravenous
Eptifibatide intravenous
Tirofiban intravenous
PDE inhibition Dipyridamole per 0s
Cilostazol per 0s
P2Y 12 receptor antagonism Ticlopidine per 0s
Clopidogrel per 0s
Prasugrel per 0s
Ticagrelor per 0s

COX 1, cyclooxygenase 1; GPlIbllla, glycoprotein lIbll1a; INN, international nonproprietary names; PDE, phosphodiesterase; TXAz, thromboxane Ax.



Table 1 Example of marketed antithrombotic agents (continued).

Class of compound Mechanism of action

INN

Route of administration

Anticoagulants VKOR inhibition

ATIII-dependent FXa/thrombin inhibition

Direct thrombin inhibition

Direct FXa inhibition

Warfarin

Unfractionated heparin
Dalteparin

Enoxaparin
Danaparoid
Fondaparinux

Lepirudin

Bivalirudin
Argatroban
Dabigatran

Rivaroxaban
Apixaban
Edoxaban

per os

intravenous/subcutaneous
subcutaneous
subcutaneous
intravenous/subcutaneous
subcutaneous

intravenous/subcutaneous
intravenous

intravenous

per 0s

per os
per os
per os

ATIII, antithromibin 111; FXa, coagulation factor Xa; INN, international nonproprietary names; VKOR, vitamin K epoxide reductase.



Table 1 Example of marketed antithrombotic agents (continued).

Class of compound Mechanism of action INN Route of administration
Fibrinolytics u-PA Urokinase intravenous
recombinant t-PA Alteplase intravenous
Monteplase intravenous
Pamiteplase intravenous
Reteplase intravenous

INN, international nonproprietary names; t-PA, tissue-type plasminogen activator; u-PA, urokinase-type plasminogen activator.
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platelet agents.

5HT, 5-hydroxytryptamine; SHT2A, 5-HT 2A receptors; AA, arachidonic acid; ADP, adenosine

diphosphate; COX1, cyclooxygenase 1; EP3, prostaglandin E2 receptor EP3 subtype; GP,

Glycoprotein; IP, 12 prostanoid; NO, nitric oxide; PAR, proteinase-activated receptor; PDE,

phosphodiesterase; PG, prostaglandin; PI3K[, phosphoino

sitide 3 -kinase B-isoform; PSGL1, P-

selectin glycoprotein ligand 1; TP, thromboxane prostanoid; TXA:z, thromboxane Az; VWF, von

Willebrand Factor.
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TR L) OFENREGENTLES. ® Vb RJ LA, IR ULABLIOFH /Lo
L E WS TEHLI/MERIL P2Y 12 2 ERISx U CERIMICH LT 2 Z &R BT 5 3949
72, P2Y1 AT 7T TR RIS FUEM 25l 28R & LT, MmERIRIE 7R
MV ek #2328 (Vasodilator-stimulated phosphoprotein, VASP) o & Al 4 Jo 2 5 H &
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Figure 5 ADP-dependent intracellular signaling in platelets.
Illustration was modified from Ref. 45.

P2Y1 and P2Y 12 are G-coupled receptors, which utilize ADP as an agonist. P2Y1 is a Gg-coupled
receptor, which initiates ADP-induced platelet aggregation through the stimulation of PLC and
phosphatidylinositol-signaling pathway. P2Y 12 is a Gi-coupled 7-transmembrane domain receptor,
which mediates platelet activation by inhibiting an AC-mediated signaling pathway and decreasing
the cAMP intracellular levels. It also inhibits PI3K and induces Akt kinase activation. The decrease
in CAMP intracellular levels reduces the rate of phosphorylation of VASP. Unphosphorylated VASP
may induce activation of the GPI1b/Il1a receptor and platelet aggregation. AC, adenyl cyclase; ADP,
adenosine diphosphate; GPIIbllla, glycoprotein lIbllla; PI3K, phosphatidylinositol-3 kinase; PLC,
phospholipase C; VASP, vasodilator-stimulated phosphoprotein; VASP-P, vasodilator-stimulated
phosphoprotein phosphorylation.
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FOERE LR X O B DO TLHE 249 72 &) RO TS, t-PA ~DIREMED
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(3) HU*E%%T/I/ BiT5H rt-PA @i;jﬂq%ﬁ)t SR 2T Ur

ARETIE, EiLzicd tPA BRIERT v FOMEH, BLOEART v b ORI
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t-PA & & RIBLOMBE AL t-PA B FOENTE L TERES N TV A0 E T 5

72012, EFIREETO t-PAMRNA L &2 @ s IR L7z, 5 SO X2k (HFhE,
fiti, Ad, BN, oOiER) 12381 D t-PAmMRNA FE8i&E% Table 3 (2777, t-PAmMRNA [ t-PA

Tg 7 v MCBWTATORETHZ ML Tz, RS TO t-PAMRNA B & DIE
JPIE t-PA B FEADOHEIZE D 6 TAZE (R < <K < Bk <L) Th o7z,

JKFEH 72 R T IRE MLIC 35 1T 2T D +-PAMRNA 8L &

JREEHIBL T T t-PAMRNA BEBLED, tPATg 7 v MCBWTH nonTg & [AEEICHEE
ENDDONERIET D720, MWEIEE T WAERIED O & DTl 2 ki 72 R Ik £
TZBITHMTO t-PAMRNA B EZFHE L 72, FA 7 R OfiAIC & 2 i M ALE I
v, EToIORKIILITITALERTD 125 725 30.7% O#iH T TR L7~ (datanot
shown). i ML HIZH1F 24 t-PAMRNA Z8Bl&E % Figure 7 12779, t-PAmMRNA %81
#HIX t-PATg 7 v bOEIMAT 2.00 £ 0.40, *FHMAIT 1.19+014 THY, nonTg 7 v b
TITHEIMAAC 0.18 +0.04, ®FMAIT 011+0.01 TH-7-. t-PATg 7 v FEBXLWnonTg 7
v hOWTIUZE N T H B CHFMINZ S THEIZEM LT e, R T ORIl
ZX MU CORBLE TR L TEMIZHES t-PAMRNA OFFERLZ REM TR LZE Z A
t-PATg 7 v R Tl 1.81+0.43, nonTg 7 hTiX 1.83+0.66 TH YV, MEEHIZHER
FERHDIRNS T,
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Figure 6 Analysis of the transgene structure in the genome of the t-PA transgenic rats.
A: Schematic of transgene constructs and hybridization probe for Southern blot analysis. An EcoRlI site (*) was created in the intron region downstream of
Exon 5. B: Southern blot analysis of tail DNA samples of the t-PA Tg rats. Genomic DNA isolated from the tail was digested wit EcoRlI, electrophoresed

through an agarose gel, and transferred to a nylon membrane. The nylon membrane was hybridized to the t-PA probe to detect the 1.0 kb (transgene) and 4.4

kb (endogenous gene) restriction fragments.
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Table 2 Hematological characterization in the t-PA Tg and the non Tg rats.

non Tg Tg
Parameter P value
Mean SEM Mean SEM

RBC (x10%uL) 6949 =+ 6.3 6936 = 5.0 0.8790
HGB (g/dL) 131 + 01 128 + 01 0.1311
Hematocrit (%) 369 = 04 365 + 04 0.5192
Platelet (x10%/uL) 8463 + 130 840.0 + 18.0 0.7759
WBC (x10/uL) 4102 + 26.9 3740 == 255 0.3474
Neutrophil (x10/uL) 597 £+ 65 581 + 34 0.8427
Lymphocyte (x10/uL) 333.8 + 236 3005 + 244 0.3437
Monocyte (x10/uL) 114 =+ 17 94 =+ 11 0.3262
Eosinophil (x10/uL) 53 = 07 60 =+ 04 0.4356
Basophil (x10/uL) 00 + 00 00 = 00 N/A

Citrated whole blood was analyzed with an automated hematology analyzer. Data represent means = SEM
(n=8or9). Statistical analyses were carried out by a Student t-test. AP < 0.05 was regarded as statistically

significant. RBC, red blood cells; HGB, hemoglobin; WBC, white blood cells; N/A, not applicable.
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Table 3 t-PA mRNA abundance in the t-PA Tg and the non Tg rats.

non Tg Tg
Organ P value
Mean SEM Mean SEM
Liver 1.00 £+ 0.05 1173 + 071 <0.0001
Lung 554 + 0.28 28.76 = 3.10 0.0003
Brain 6.02 + 0.53 3697 + 3.08 <0.0001
Kidney 1079 £+ 09 7784 + 753 <0.0001
Heart 1241 + 1.68 89.62 + 4.67 <0.0001

t-PA mRNA abundance of five organs (liver, lung, brain, kidney, and heart) was examined by quantitative
PCR. The abundance was normalized with that of B-actin. The mMRNA abundance was summarized as
relative abundance of non Tg whose liver t-PA mRNA expression was arbitrarily set to 1. Data represent
means + SEM (n = 4). Statistical analyses were carried out by a Student t-test. AP < 0.05 was regarded as

statistically significant.
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Figure 7 t-PA mRNA induction stimulated with focal cerebral ischemia in the t-PATg and the non Tg rats.

Asilicone-coated suture was permanently inserted into the internal cerebral artery to block the blood flow to the middle cerebral artery (MCA) of an anesthetized rat.
Blood flow reduction of the MCA was monitored with a laser Doppler flowmeter. Rat brain was excised 24 h after the MCA occlusion and abundance of t-PA mRNA
in each brain hemisphere (ipsilateral and contralateral) was determined by quantitative PCR. A: Individual values of contralateral or ipsilateral hemisphere in the two

strains. B: Post-ischemia t-PA abundance calculated as ipsilateral/contralateral ratio. B-actin served as an internal control. Data represent means = SEM (n = 6).
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FEERRS N T A — 5 —

EHFIRETOMS t-PA JRER XOERERAENNT A —F =% ET 5720, MmiEd L<
LI DT EAT o T2, BEERNE ST A — 2 —ORIERRE Table 4 273, MAiEH t-PA
L t-PATg 7 v BT 0.229+0.031ng/mL, nonTg 7 »~ b Ti% 0.088 = 0.009 ng/mL T
HY, tPATg 7 v FTCAZEICEE AR L2 (P=0.0004). figd it PAI-1 #EEIE t-PA
Tg 7 v KT 625.9+339pg/mL, nonTg 7 » T 1395.8+51.8 pg/mL TH YV, t-PATg 7
v N CHEICKfELZ R L7z (P<0.0001). PNIKSREERE OTEM: 2 4% activated partial
thromboplastin time (aPTT) L t-PATg 7 v FT181+04 ¥, nonTg 7 v AT 19.5+04
B Thv, tPATg 7 v N THEIZKEZ /R LT (P=0.0330). —J, ZOMOFHGER
(prothrombin time [PT], IMAEF a-AP &M, MIET 77 A ) —4F U RE, T~ 1«7
U =7 RREE) I RIS AEH A A R AR Rin o T

HH 1 B R

t-PA AR 1 O A L MAREIZ B L 72 A2 5T 572012, Bt T v & Hv Tl
MRE 2 JE Uiz, R ORI ER R % Figure 8 ("7, RHIMFEMIX t-PATg 7 »
FTC 255+44 b, nonTg 7 v b Tl 244+32 ¥ TH VY, MM CTHEREZRD RN

>7z.

FHARR  (Tissue factor, TF) 12 & 0 & L /= i@EEE =7 /L

t-PA BIn T OE NI L0 BIRIEENTUE L7242 BT, TR ICLVFE L
LR €T3 B HEH O D-Dimer (7 1 7V W REEY) WA IE L7z, TR &fi
L7277 v MZBT 2 Mm4EH D-Dimer 2 OfRRZ (L4 Figure 9 127”3, TF AfBR AR
5 45 Sy ORESIZEBWT, Mg D-Dimer #E£I1X nonTg 7 v MIHERT t-PATg 7 »
FNCABRICEMEZ R Lz, TR LS ORI T, WM OmiES D-Dimer JEEICH E
EERDIRS T,

IMARMENAEZEE 7 V231 D nt-PA O F &R

A PERRFEZEE 7 Z 31T D K M IE DORRRF A b3 L OV O #hf#f Tifmfd (Area Under Curve,
AUC, 0 2375 110 4y, HAATL % - min) % Figure 10 (2783, nonTg 7 v MMZEIT ki
> AUC (Z vehicle # T 2491.5+291.3, rt-PA1mg/kg BT 3062.9 + 957.9, rt-PA 10
mg/kg FEC 44304 +1707.7 THYH, WTho t-PA FHED, MMt AUC % HEI2H
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MEwphotz. —J, t-PATg 7 v MBI MMM AUC (X vehicle BT 2862.6 +
461.5, r-PA1mglkg #f T 5397.8+868.2 (P =0.0402), rt-PA10mg/kg BT 7614.1 + 1060.6
(P=0.0005) TH Y, WFho rt-PA &S, MO AUC 2 H EICHINS &7z, AR5
BIZHB VT, tPATY 7 v b CRIMMOIEAERIC 1 PIBBEICH> 7o RKBROIE L L
t-PATg 7 v R T 322%, nonTg 7~ R TliX 0% THHo7-.
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Table 4 Coagulation and fibrinolytic parameters of the t-PA transgenic rats.

non Tg Tg
Parameter P value
Mean SEM Mean SEM
PT (s) 233 + 03 238 = 05 0.3892
aPTT (s) 195 + 04 181 + 04 0.0330
Plasma t-PA (ng/mL) 0.088 + 0.009 0229 + 0.031 0.0004
Serum free PAI-1 (pg/mL) 13958 + 518 6259 + 339 <0.0001
Plasma a-AP activity (%) 183.7 + 19.7 1625 + 6.2 0.3440
Serum plasminogen (ug/mL) 4757 * 226 4649 + 21.0 0.7327
Plasma fibrinogen (mg/dL) 2832 + 7.0 2782 + 35 0.5519

Serum plasminogen, serum free PAI-1, plasma t-PA concentration, and a,-P1 activity were determined with commercially available kits. PT, aPTT, and plasma
fibrinogen were determined using an automated coagulometric analyzer. Data represent means + SEM (n = 8 or 9). Statistical analyses were carried out by a
Student t-test. A P < 0.05 was regarded as statistically significant. PT, prothrombin time; aPTT, activated partial thromboplastin time; t-PA, tissue-type plasminogen

activator; PAI-1, plasminogen activator inhibitor-1; a,-AP, az-antiplasmin.
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Figure 8 Bleeding profile of the t-PATg rats in a tail bleeding model.
Rats were anesthetized with thiopental sodium. An incision (1 mm in depth) was made on the artery
of the ventral part of the tail at 4 cm from the tip, and the blood was blotted every 30 s with filter

papers to measure bleeding time. Data represent means £ SEM (n = 8) with individual plots.
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Figure 9 Profibrinolytic response of the t-PA Tg rats in a tissue factor-induced thromboembolic
model.

Recombinant tissue factor (TF) was intravenously administered via the jugular vein using an
infusion pump at a rate of 7.5 ml/kg/h for 20 min. Blood was collected from the jugular vein into a
syringe containing 10 vol% of 3.13 wt% sodium citrate at 0 (before) and 20, 45, 90, and 120 min
after the TF administration. Plasma D-Dimer levels were determined as the biomarker of
fibrinolysis. Data represent means £ SEM (n = 3 or 4). Statistical analyses were carried out by a
Student t-test. AP < 0.05 was regarded as statistically significant. ***: P = 0.0009 compared with

the non T rats.
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Figure 10 Comparison of dose response against rt-PA between the t-PA Tg rats and the non Tg rats
in a thromboembolic stroke model.

Rat whole blood was coagulated in PE50 tubes using recombinant tissue factor to prepare whole blood clot.
A piece of clot (2 cmin length) was injected into the middle cerebral artery (MCA) of an anesthetized rat.
rt-PA (1 or 10 mg/kg) or its vehicle (saline) was intravenously administered as a bolus (1/10 vol.) followed
by infusion (9/10 vol.) for an hour. Blood flow of the MCAwas monitored with a laser Doppler flowmeter
for 110 min after the clot injection and expressed as percentage of mean cerebral blood flow (CBF) against
CBF before embolization (A for the non Tg rats and C for the t-PA Tg rats). AUCo.110min Of the CBF was
also calculated (B for the non Tg rats and D for the t-PA Tg rats). Data represents means + SEM (n =5 -
12). *: P =0.0402, ***: P = 0.0005 compared with vehicle.
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£27 =3

ARETIE, MMFEZESMEHI OEEISRIETH D t-PA O T v MLt FOIREMEICET 5
ZEWMDLHAMT, 7y b tPA B2 EB8ALLBEFNET Y FEEH L. BlsT
WETZ v FOEHIZHT=Y, LTOT a7y A Vv EHl-dTZ 2 HEE L, nonTg 7 > b
& DHWHENTIZ L > THIEEL 57 v N &RAEH TE 7203 il L7z,

(1) HEERRKIIRE L CEAE RT3 B T 5
(2) t-PA ORBUIHIMZ B E L WKHEIZHE O 5
(3) MFEZEET VICE TS nt-PA OB ED & MK EIZTWD

£9, BALZT v b tPA BIEFVRBHBIGE L TRIL TWenBRT 5. FA
1%, bacterial artificial chromosome (BAC) 7 m—> & Red/ET %% #FHALT, 7v b t
PA BETEARMOIRGF 2=y NTEHAT LI LT, JWBABA 2R R~ DA &
FLIEEE tPA BB FORBEELMR LT v FEHTE20TIXEE 272, iz
BAC V7 u—rD~AruArP=r a2k, 47 2 DNA IT t-PA BEFAEAS
NIle7 7 o X —OERICES LIz Z a7 my MEFTICK VR C& 72, iR
72T AUSBF AR L A% CH Y, BB FEAIC X D MRS 7o BA I3 Sl L7, 5
DO E Ffiggs (< <H < Bl < Og) (281F 5 t-PAMRNA Bis - 3BLEIX t-PATg
T v N TCTHBEIZHIM L TWehs, FEBBRE & a8 <72 BEOFFiX nonTg &R LT
HY, NERMEDO T E—F =X > THREFRIANFHH SN TWD Z LRI, JF
RERIMICIEA LC, t-PATg 7 v T nonTg 7 v b L [AEEED t-PAMRNA RHENFHFE SN
D ERRET 572012, KEih 72 RFTMEN T T L2 ER L, Bl <o t-PAmMRNA %
Bl ST t-PAMRNA ZBLETHRL, FHEELZH L. t-PAMRNA RBLEZ D
HLOIE tPATg 7 v N CTEIETH -7, MM KF 2E1MmMTo t-PAMRNA 8l &
DOFERII AR CRETH -T2, ZNHORBRNG, BALE t-PA BART-235 BEH|
WIS K - THAER L [FARRICHFE SN D 2 LR S LTz,

4lEl, BAC ZHWBE A2 A8 Lz, ZHUCiE, WM RE T RELOF
ERARRE SND T RE—F —L 2 VDB EZFLHE N A NT 7 N EFIF LAk
B OBIR - EANRT, KUY a VRO, mRNA —XA J v ZAD[E#E &, W
KOMDRERDDH LEZ BN TV, O EEE, BAC Bz FEAICLY, SRER %
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NIREOBEFRIFE T 7 7 A VIGOWETRBERRTHDL LORELH D, D Z b0
WEITXASEEH LT v hTRONTZHMEE L EELTEBY, BAC WGz FEA
N7y MZBWTHLERHRTETHDLZ LA REBLTND.

WIZ, 7 v bk tPA BIZTOHEANZLY, t-PATg 7 v FOSIEH 72 1k AR 2 HERFC & 7=
MBELET L. BEERRE /ST A — 2 —ZJE LIoREE, i t-PA REIL tPATg 7 v b
THEICEW—F, BRZIHT DK 00 E > PAI-LGERER) OmiEHEEIX t-PATg
Ty FTHEIZREZR Lz, 2026, EFIREBIZEITZ t-PA BBLEITHER I
TS ZEARBENTZ. )7, 0-AP I&M:, MIEF T T A ) —7 e, mifh > ¢
7Y ) =T U REICIINRRE CHEREZRDRN-T-Z Enb, t-PATg 7 v MIE
WCERDIRBEICHBL LI IZ /0 STV D t-PA TIlEEER! PAI-L 12 K> TR S LT
V, 747V GO ERTHL T T AIVEAIZITES>TWRWIZ ERRBIN. 5
BRI 25l L CA D L, t-PATg 7 v h & nonTg 7 v b CHIMERIXFRZ%TH
ST, INOLORRERKEZD L, ARWEH L t-PATg 7 v MIEFIRET t-PA % i3
RIFEBL L TV DITH 2000 b TR R ORI 72 7T 7 <, 1B 7k MARE & HERF L T
DT ENREBI NI,

t-PATg 7 v MIIEH 22 R MAEREZ HERF L T D 2 EAVHIB L7228, mietkofilikz &
of L7Z BRICHRERIG MRS & D XL 9 7o 8B A2 m 3B 5/ T2V, PAIL & 50T 02-AP K
B~ U ATHMER 2R S0, KRGEOIMEEZHERT 5 ) REFEH L W7 47 ) &
MARIZ K DB &5 5 & B AR H A~ TR ICHRATE DS Tt 5 2 & sl ST
5. %65 Z Z CAMETIE, TF 27 v MIFR# 595 2 & CilgEFERELZERZ L, M
b7 0 7Y U REY T D D-Dimer A RRIFAICHIET S Z & T, tPATg 7 v
N AN AR ME DRI K U CRREE AR RIS HE O TUHE 2 R 32 Lz, EOREE, TF A%
BRLEDND 45 3D 1 BFER OB TH DN, nonTg 7 v MIHARTHEICEWIMLES D-
Dimer J2E Z R~ L7=. t-PATg 7 v M MARMEDORIL F T~ A /L RARIEEEZ R4 2 &
O LT2D LRIFFIC, Ty MREEZEET VIZBIT 5 nt-PA OERIGHEDSE F D%
Uz, tPATg 7 v M EHWTRETT 2MMENH 5 &l Lz,

®#%IZ, t-PATg 7 v &AM ZEET VERICHWD Z LT, t-PA OFEGHEN
k

v MRS (0.6 75 0.9 mg/lkg) (2T DW= BET 5. nt-PA1, 10 mg/kg DOFFRAN~
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DFFFEAGIZ XY, tPATY 7 v b ORMMLFEE A BEFH DO FE 2RI A BT D

AUC Z##EL7=. —74, nonTg 7 v FTIEWFHLOHED nt-PA & IMIMLHT 2 A 51k #
L7g/noiz. t-PATg 7 v MZBWT, rt-PA 1% 1 mg/kg O H & THE 2 MMIMLHTE DM 3% 7=~
L7cZ &b, tPATY 7 v b rt-PA IZKT D0 EMEITE FOZAUTEW LB X 72, non
Tg 7 v b EDEWL, EFEIREETO t-PA BRI &R K OUML P EEDOEWLCEIMIZEE S t-

PA BELOFH L/ L, HEMBRERIKD LB 2T, Zhblamz, ERICHWE2MmE

OWE - FAREF 208N, t-PA O Il TOBNREA WRAEM TR 5 A2 BB 5

VER B 5. AMSlowits L OHHBRFENRENCOWTIIARHATH 503, EYEREDK
BIZOWTIHBEROERNHELRTE S, t-PA O T v b TOMF T o M2 1.18

5y, B FHAY 534 Sy LA, MBICHBLT 5~y ) — AZERIB LY LRP-1 &4 L CTHEM
INDENWESNTND. @ ZOEYBREE TOMLIL pgml 4 — & —oO i+ #E&
FTTOMATHLOIZK LT, SEHAE LT v MEF O +-PA JBEIL ng/mL 4 —& —
Thb. ZOREEZEETDE, NIEED t-PA BEOZEN nt-PA OEYEhRICE RS
FEFTLIEB 2L, BETERE, L L<{dbo/t LTHRMEEZ TS, KED
RAEBmL T, SEWEH L tPATg 7 v M t-PA IZXIT 2080 k- 7> FHT
DOFEAZMD 2 DALY — b 2 EHH LM L.

EHREOY I T —vailonTiks. £, SEWEH L7 tPATg 7 v MZoW
T, IE—HDENRT v b ORI RIETREITIHME L2 o7, Zhvd z, n-PA IC
T DINEMZE MIEDT7eT v FaFRT2I2HT->T, AEER L7y v 2 —
X0 HE L7 a =B ET RN H D . RIS, t-PA OERG XA I 7 Thb.
AN, ®imBiEEA LR 5 %MD nt-PA ZRGHHBLTWD. T, R ZRIE
PREFRI 2 EIE D 45 BRRILIA) &l LTV, AEOERSEMETIE, B T
MEzEHELTREY, MIEOK F2#ERLT-HEND t-PA 285 L TEBY, BEMA
EHLEZETLEEZTND., W2IZ, ZOETFTAEZHRE LGEERIBROBRFTIL VA
M7tz 52 5/ RetED & 5.

28



t-PA BIETEARMO T v E—¥% — FCBRIHRBE T 28EFRE T v MEE L. Z
DT v M, HARRRIC L CEAR L RO tPA B RBBLT a7 7 AV ERL, D
SHMMEIZRE S R0 o7, tPATg 7 v M &AW ek 2EE 7 /L TD nt-PA DFEZ)
&L 1mgkg TH Y, b MERARICEN 7. t-PATg 7 v bOREIZ I ETICR
<, n-PA OFME, ZEEOFHHIZEWTAMTHL Z RIS, Tz, t
PA X°7 T A L OEREK, WEMHKROFBLEWRES TAFla [REEW R L, iz
AR TR R IE D SN ILIRFTE~ OIS AN HIRE S 5.
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Mo tPABEIRELT v &AW TAFla FRE(LE Y O3 L OV M2

=3

JRARE FEC MR R, R IMARZERRIE &\ o 72 AR FER PE OO 3 BRI A 70 AR AR AR

FOBETH S, ¥ T HOEBITH LT, Fui/ R, PrEeE3E, meREiiEs vwo
Te KWL T 8 5 WVITIRENICHW G T WD, 2 b 2P KO FERIIZ B
WL, AoE (BUARIERBS BV &) et (HtESIHED U 27 BMENWZ &)
HMN.SE D2 ENHEERGIRFETH D,

TAFI [ I CREA SN DEEMEAI NV R X L T F X —BDOUOESTHY, FE—F
ELTHMEND. OTAFI (Zfitfo b vy, by hnrREY2 ) U EHE
KBLOTIRI V0ol 7a T 7 —PIZk > TEMAID TAFla &7, itk 7 ¢
T VGO CRIGCHFET DU P UERAEONT 5. C RO Y U URIEITT T A3
J =7l tPA BHAEENT DEEOMKTF & L THRIET 272, TAFla 377210
PEAEN NS 7 ¢ 7 U U3 fRZ2 M3 2R ER L WA 5. 9 M TAF BRI
A ZE 35 L ORI R AR MAR ZERRIE D B E TRl "3 2 & v D, TAFla 23 FE AR SiE O
BRI 7R BRIRIC B D 5 Z E AR S LTV S, ) Nz ¢, AT T LVEM A RO T2 IR
REFFEIZRN T, TAFla BRELE LV EO nt-PA 20T 2 Z L2k 0 i) 27 &#{X
WLoD, FlifEHZRED 2 LblESN TS, 8O t-PA L0 b Y R 7 AT
&9 TAFla FLEALA Y OBEIBREOEREIL, RO X9 e CHEM SN TS, 747
Uy C KDY PUEEEMRNT L LTEEASNTET T AI VX, IPICEEICHFET
% 0-AP [Z X REzF . —F, 747V C Kl VU a2 S TR TEAS
NIeTTAI L, PO AP IZ X VEIRFICHhiE NG, £z, n-PA BMTHE
SNEMETUSIFIEN R R T 4 7V TN Y 5 5. AT, ntPA IZXKDIEAT
DR T T AIVEAITT 4TV )= OnRESIER L, HERICERY O
5. LLEZEESE 2, TAFla [LEAADITHIM Y 2 7 ORWEHER O MARERIRIC 20 5 5
EEBEZLHRTND. B0

TAFla BLEALEY OFKBEHIZ BV TIE, BEHED n-PA O£ LIkt T v
Y CHIMEE RS RWEAER DD Z ERHME I TR, 81068 7L72) fp S STl O ik
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FeioTnd., AT, meTTr VEWIIANEFIR TIERT 256032 <, —RITIZT
v FEMRWD ZEBZ. B EICTHBIER L tPATg 7 v ™ 1%, NERMEOY
TE—Z—OFHTTT v b t-PA ZIERIFEHT 52 &6, TAFla BHELASYO invivo
27 ) == TN R R I S TE D et R 5.

PR L L CGRIRAYZ: TAFla {LA# DO L -S> potato tuber carboxypeptidase inhibitor
(PCNET4TS) ZFH L, RETIE, FEeHio#HmE LTEPATg 7> EHNHZ LT
TAFla [HEL G K D EEE A ISRl TR Ch 5 2 &, SMRMD nt-PA Ol
Fe e LICERE L OB ARMAEE T iV C TAFla FLE(LE R ER 2 r~eE 5 2
&, EHIT, nPA IZHAT TAFla BEFLEWITHMY 27 MR 2 & 2R,
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FIZ X VS Lo ilbgtE €7 vl 5 PCl OfEH

t-PATg 7 v hB XL nonTg 7 v NI PCl %5 L7I-BEOMRIRIEHEIRE 2 5Fl4- 5 7=
WIZ, TFIZKVFELZT v MlgEERE T V& vz, miEd D-Dimer & I3 2
PCl OfEM % Figure 11 2757, nonTg 7 v M Tik, TF AfBALED S 20 HHOKE R T
X, WINOMHED PCl 25 L7-FEH MiEd D-Dimer IREOHE R ER 2B e
7. —J, tPATg 7 v FTi&, PCI1 & L <X 10 mgkg # 58T, vehicle # 58 & bt
iz L C g D-Dimer 23 &4&(FH) (P <0.0001) 2 >FBEICEEEZ R L (EhZEh P=
0.0040, 0.0069).

HABSE 8 K0 FHE LSRRI 7 v i2s1T 5 PCL OfEH

HAREE BRI L0 38 LR B RIS 7 VIcEs T 5 PCl oftite{EH % Figure 12
IZ7RF. nonTg 7 v b CiE, TF AmBIAENS 20 3% OKSTIX, WIFhofH&ED PCI
ERH LB AR EROFE 2B 2RO e holz. —J5, tPATg 7 v M TiX, PCI
1 H L<IiX 10 mgkg B 58T, vehicle # 58 & tbilg U Ciiiie iR &E &0 H&KAFH (P<
0.0001) M OFE WA ZRDT- (T P=0.0247).

WAL —#RkIC X 0 FE L-BiiRinieE 7 v IcE 1T 5 PCl OEH

WAL 8K X0 B LBk AR T T BT S PCL o FUmAR/EM % Figure 13 (278
3. nonTg 7 v b TIE, TF AMBAGNS 20 SHOFEETIE, WIhof&ED PCl %
B LS MR EE&EOF BRI ERBO o7, —JF, tPATg 7 v FTi, PCI
01, 1 & L< ¥ 10 mg/kg # 58T, vehicle $¢5-1F & bl U T ifnAeie B8 o F &K 7Y
(P=0.0002) 7 >fF BB ERDT (73T P=0.0247).

RHIET Mz 5 PCl OIEH

BT T vz 1T A iR NC 4% PCLH(0.4, 1, 10 mg/kg) 3 XY nt-PA(1, 10
mg/kg) OYEH% t-PATg 7> b & nonTg 7 v b ZEHWTEHE LZ/EE % Figure 14 127K
T WTIORMIZIBNTH, vehicle #f & i LT, PCI0.1, 1, 10 mg/kg ¥ X8 rt-PA
1mglkg 58 CITHFTFHICH B2 MM OMER 258D 7o 72, —7, n-PA10
ma/kg & 5-FETIE, vehicle B & lg U CHEGHFIIICAH B2 MK OIER 23580 b7z
(nonTg 7 v FT P=0.0153, t-PATg 7 v FC P=0.0168).
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Figure 11 Comparison of the effect of PCI on plasma D-Dimer levels between t-PA Tg and non-Tg rats in a TF-induced venous thromboembolism
model.

Recombinant TF was intravenously administered to the non-Tg rats (A) and the t-PA Tg rats (B) using an infusion pump at a rate of 7.5 mL/kg/h for 20 min.
The PCI solutions or the vehicle were intravenously administered as a bolus 5 min before TF administration. Blood was collected from the jugular vein 20
min after TF administration. Plasma D-Dimer levels were determined as a biomarker of fibrinolysis. Each value represents the mean £ SEM (n = 5-10). **:

P < 0.01 compared with vehicle (Steel test).
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Figure 12 Comparison of the antithrombotic effect of PCI between the t-PA Tg and the non Tg rats in a ferric chloride-induced deep vein

thrombosis model.

Venous thrombosis was induced in the inferior vena cava of the non Tg rats (A) and the t-PATg rats (B) by partial stenosis plus topical application of 10
wit% ferric chloride for 5 min. The PCI solutions or the vehicle were intravenously administered as a bolus via jugular vein 5 min before thrombus
induction. Wet thrombus weights were measured 90 min after thrombus induction. Each value represents the mean £ SEM (n = 4, 5). P < 0.05 was regarded

as statistically significant. *: P < 0.05 compared with vehicle (Steel test).
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Figure 13 Comparison of the antithrombotic effect of PCI between the t-PA Tg and the non Tg rats in a ferric chloride-induced arterial thrombosis

model.

Avrterial thrombosis was induced in the common carotid artery of the non Tg rats (A) and the t-PATg rats (B) by sandwiching the common carotid artery
between two filter papers soaked with 3.5 pL of 10 wt% ferric chloride for 10 min. The PCI solutions or the vehicle were intravenously administered as a
bolus via jugular vein 5 min before thrombus induction. Wet thrombus weights were measured 360 min after thrombus induction. Each value represents the

mean = SEM (n = 5). P < 0.05 was regarded as statistically significant. *: P < 0.05 compared with vehicle (Steel test).
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Figure 14 Comparison of the effects of PCI and rt-PA on tail bleeding time between t-PA Tg and non-Tg rats.
PCI, rt-PA, or their vehicle (saline) was intravenously administered via the jugular vein of the non Tg rats (A) and the t-PATg rats (B). The rat tail was cut
by a razor 30 min after the beginning of administration and the bleeding time was monitored for 30 min. Each value represents the mean £ SEM (n = 5, 6).

*: P <0.05 compared with vehicle (Steel test).
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ARETIE, n-PA KT HIREMEDOE kN« Ty NETOREZELZHD D 7ZDI/EH LT t-
PATg 7 v K™ Z M\, TAFla [HEE Y OZBEFEE N R 2175 Z &2 By
L7

9, tPATg 7 v F& W5 Z & T, TAFla FHE(CA Y ORAIE TG ML A #6812 374
AR TH TN ERET L. EHEFMOMERET L E LT TR IC XV FHET 5iREEET
LB AL, FMEEBE ELTCT 4 7 U Ui EY ThH S D-Dimerd ) ZHH L7z, t
PATg 7 v h&EHWD &, TF AfnD 20 43 OREE T PCl I X 2 FHEIKIFHINOHE R
MfEF D-Dimer J#EED ERBFEO SN, —J7, nonTg 7 v b CTlXE UK Cri g
D-Dimer I2E DA E R ERITRO SN h- -, RIS IT 5 vehicle & 58 To D-
Dimer JEEIXFRBETH D Z LD, t-PATg 7 v MIBT 2 EFRETOMIEH -PA
FEBEO TF I L D t-PA OFBBUFHFEIIATMAME I L THELRWESZ X 2. U
FLORERNSG, tPATg 7 v FE MW TF FEEEE £ 7 /2 K0, M- TAFla fR
FAEHO invivo FEMAFTREE 725 Z & ARSI T,

I, FRMLARE T K35 PCI OEMFHIORE A B E 2, BRI 2
TAFla (LB B OVERICOWTELET 5. IR AR | 3 3 IR AR ZEARIE O 72 595
HMOOEDTHY, MlRIERIED Y R 7R Thd. 9 FEMKIFIETIE, MAROTHEH
e UTHLE—8, H2oWITEE 8L S, TAFla BRELEWIL t-PA OOfH]
T CEEE R MAR T 7 /U L CHIIRER 273, W 2o Z &%, TAFla FHEEHUM
BAEH 2R T 72 DI T HH RIS 72 2 WD tPA BDETH L Z L AR L TH
D, REEIRILASIE (X9 % TAFla [LE(LE OFULE/EH 25 i+ 2 5 2 T t-PATg
Ty NPHHERD RSN S D, FEEE, TAFla RE(LG®TH D PCl X tPATY 7 v
MZBWTHERFEN P ER 2R L=, —J, nonTg 7 v hTix PCl T\ ho
HETho ThilelEHEZ RS> 72. MZ T, vehicle #5580 MR EEIX t-PA
Tg 7v b& nonTg 7 v FCTRZTH-T-Z LD, t-PATg 7 v MZBWTERIRER
FOYRREAIE CHE S NS t-PA BEEIIFMRIERA 2 RS ROVERETH Y, EHREIRN
BT VISR D EHERHE 2 25112 > TV RN E B X7, ZOfEENS, TAFla [LE
BT FIRIARZEARIE I L THEITH D 2 LRI S L.
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Mm% TAFla FLELAEYW OIERICOWTELZET 5. — %S, BIR CIEEIRIC
TIFE AN <, EEE RIS AR TR/ ISR N E LD L EZ 5TV D, BikieT
TN BT LML/ MR 358 ) 72l E ] 2 -4 767D 78, TAFla FLE(L S A4
PERTNDICOWVWTIT#ERLH S . 8O TAFIa [LE(LEY PCl X t-PATg 7 v MlZBW
THEMFN 2R EMR 27 L=, —JF, nonTg 7 v b Tix PCl ZWFhOHETH
STHHMBIERZ RE 2ol ZOZ & n, TAFla BECADIE, PUiR/ER 2R
STV D t-PA ZIRFIFR B S 750 FCEIRMARIS S L TH ARMEEZRT 2 L3R
MR VEESERIRIAR T S B VN TE, FMERER A AR RS 90 Bk Th o 7.
ZD78, B TITOIL TV DN RITH /2720 t-PA ORI ZAT O Z & 135E
BREIC B ATRECTH o 7. — 7, AEELAERA U - BIIRMIAR T T /L O GFAfRF X M AR 0
5 360 % THY, BT WA ERZRICEHRENOREISE TS, 208D Rl aE,
& 2 WITBME 7R R 2 BIER T HET TB W T, t-PA OFFEZfkERIZIT 5 2 & IR
HThHDH, ZORT, TAFla 8B5S 2 20 - @I opiE 87 (x4 % TAFla FRF
{bEW OIEHEEFM 217 9 BRIZ t-PATg 7~ MIFHTHA 5. IZ T, vehicle #5HED I
BBEELZ2DE, tPATg 7> FE nonTg 7 v b CTRIZTH =2 L5, t+-PATg 7
v MZBIT 2 EFRES LY CHFE S D +PA EEUL, BIRMEET LB
T b IR L 72K ETH D LB 2 7. BIRIASE T T I1T 2Pk /EH o #E 5
5, TAFla FRE(CLA I BNERIE R IR ZE & ) o T B IR AR M ORI X L T B2
RN SN OY SAAR

B#%IZ, tPATg 7 v MEHWERHIIET Vx5 PCl OERFHEZ G, TAFIa FH
FEWOHMY A7 ICEALTELET LS. FH-ETHLMNILZL DI, tPATg 7 v b
TIFEFIRE TS t-PA JBED nonTg 7 > MIEERTEW. @ 2072, t-PATY
7 v Mk U CHRE L OB RIMARE 7 BT 2 WHED PClI 25325 &, i
U R PNBEEAT D AR B 5. Z OGER A REET D BT, tPATg 7 v B L O
nonTg 7 v MIxL TEHHED PCl BILO n-PA 2 &5 L7=BEo H MRk 3 5 1E
MZFEL7=. PClI X, WTFNOHETH> THHIMRZARICIERE LihoTz. Zh
WX LT, 10mglkg @ rt-PA (X T HLORFITI L L72ER S AEICH ML 2 B & S
7o, ZORERIE, TAFla FRE(LEH O Y 2 7 BMERWZ & ZPREIC R LT 5. TAFla
PR LA & 2 MEIRETE R, tPA REIC K- THES N Z LN mEINTED,
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LTENEZALND. Tz, TAFla BLF(LEH O HILIEFNIC W TIE, (LEwHRA
WA R e B, RHARIRT S Z L AEEICRS. tPATg 7 v M, LLFO
ZRNZ XV TAFla FREALED O M2 T 2 OIE 2B L B2 T D, £7,
FEREED t+-PA BBLEN SO LN TWD. RIS, HEBHITMIZIE S t-PA OFFENEFAR L
FIRRICEE Z 5. Feftic, $iRke L O@RIMEEE 7L C TAFla BRE(LAD S bt H %2
AT ZEMNHBILTWD. BRI, MR EMOFEET VRN T, [EEREDIFE
Tz 5 TAFla [RECEH O HIEE -PATg 7 v FERAWTEHMET 2 2 & T, #ik
PRBZMEUNIRIRT 5 Z ERREIZR D00 L7z,

FREDY I T =2 a N oWTHRRS. T, AEFHE L 28E 7 LI PCI %%
B U7ZBEofmEd TAFla BRETEHEIEEHE L TV e, BT LY, Z v MIxfL T
PCI (0.3, 1, 3, 10 mg/kg) % RIS G- L72FRIZ, PCl IZHEKFAR7Z: TAFla A
EWEME AR T ZEDRH LN o TEY, 10mgky ZH5 L7zEED 5, 60 5tk OFAEE
PEIZZ NI 80%, 60% &S T\ a. W Ao TV CORMMRESIX, TF
FHEREEE T T VT 20 4y, BARMARET LT 90 4y, BIRMAEET VI 360 5y THD
728, TAFla BLFE LG O Fuiie M 2 i/ Nl L TV D Rtk 5. PCL LI FPED
B, 10mgkg DL EDORETITRM CTE 2ol 207D, FHxOliEET VIZEIT 5
SEWENHE - SEME ) T fRAT 21T O 12IE, LV mIETE IOV TAFla [REEY
ZHWNLMEND .

/

i A

t-PATg 7> FE W5 Z LT, TAFla FAE(LEHOEEZR invivo IEVEREHICM 2, S+
KD rt-PA #fi 98 2 022 & B FICHRIR « BRILAEE 7 12310 5 TAFla [HEED DT
MARMEMZFHECE 2 Z LB L7z, S 51, n-PA (2T TAFla BLELA W I HI0L
JRZPMENZ EE OGN L. tPATg 7 v M, IEZEHRBIZEHIT D nt-PA OIEH
ZUNIFHE T X 57217 T <, TAFla [RF LSO AL - ZetEHhiZs W TH A M
RY—ILTh5.
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DHFEZE (myocardial infarction, MI) (X HFRUCERIT 5 FEREEROOESTHY, 8 7 2
v b P2Y SAEMEEGUEEIC L D Huils MR ZAIDF L (Dual Anti-Platelet Therapy,
DAPT) [ZAMEREGEREC IS DIEMEIRIE CH 5. 8289 JEERIRAFRICHE VW TIE, v U X,
Tk, ZLTAXN Ml ETLEWE L THWORTE ., 8 Zabiainz, 740
DR TERES 3 KL OVERRSEMIIC E FODIBICEEL L TWD 2 L2 s, O 58 o S5 E)
WL TTRICHEADPEZ D 90 H 5. ¥ ME 7 X IIERIHE LTHOLRLA, K
REWLEDITHO BN LW E, FHRWE S REICKELRD ZLBERTH-TZ. 2
MK LT, =T ZIEEEE 7 XA TENNE L, DI EERO EREM & L CHH
ThdHIERFEINTVD, 88 FEEYe Ml BTV E LT, D 24 R IZE
FEIEDH L TRMARZ T, ZORBRERT L & THERREELHEI T b 0N
PHEND. 9 flich, v 7 n R 7 =7 LHEBAROIE 2R KA L - THEET S
Ml ETARHEINTND. 0D Z A HDET VORI, FEEO Ml IZBWTIME %
PAZESE 2 /MR G LTWenZ Licdh s, 9 maenf542 Ml E7 L& L
T, BEE S VFEET L2009 b, =& ) =L 52FETH550 %9 BNmbh
TWAH D, B MmENE - e - S =B 2T EE S, nFBEDE2ER R D
NTLEI BB E > TS, ¥ BFILEBREE 72 & ORI EESFIN 2 29 5
72, RO/ N— RUREn. 2O FE, WTFROETMZEBWTY, EEREIETHD
DAPT OFEZMEITHE ST\, 2z, I=7 %% M\ T DAPT OFEIEMNFE
ficx2 Ml BT NEfLTEIUE, Ml OFREEAICIN X, BATIAROEREF BT
DWFFER, BMETEAEGEER LU Ml OB 22 EHRIEIC BT D0 EIC IS T & 2 aleEtEn &
5.

BRAEBBOOE D1 — AN V& FREITHIRANE S L, 5F LIWE IS kRke
JaBRET 5 2 L CIMEREERE A A U S, 2 X0 RETAZR IR N R O A A
fo9 % ke 7 L D 1EfLE % Photochemically-Induced Thrombosis (PIT) & W 5. ZDJ
£ CIEE S NI/ E, Sl JOWER L, maensBkIng. 9
iz, PIT EIFINEEZE, LAREZE, RIEBIIREE R EOREET MERICHN T
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& 9 INZ T, PIT B KV ERE N flixe ORBET VK LT, Full/ Mz 5
PRGN TH D Z E L HESIN TS, 919 UL, ZhETnLtAb
T H &AW PIT £ 7 /UITHE STV,

ARETIE, BMEEGEROEERFE CHLT ALY v EF=HRF /B VR
P2Y1 ZRMIEFIRT T 2 7 LWz XD DAPT ICEZM 2R TH 2L Ml £5 1% PIT
BIZL VNI L, ZORFEZFEME L7z, 7ok, 2 TOEBRIIMBTN (sham) &, MI B,
MI (27 AE Y > (10mgky, ®O#EE) 7T 27 1L (Imgkg, #&O#E) © DAPT
ALE 24T 9 BE (MI/DAPT) @ —RERERR & L7=.

SEIRENIRZE [FIFEARY (Left Circumflex, LCx) @ MLift (24" % DAPT DYEM

LCx (21T 2 MLk DFEIEZE AL O EBIME 2 Figure 15 2, #I[EIEAZERE (time to first
occlusion, TTO) 35 X QM BA{F3E (patency rate, PR) OfEi% Table5 (2777, sham #f Tl
FRENEOR G 3 ReIZ T THHEITRE O 2o 7. Ml BETIE, 2 TOfEKT LCx
DOFAZEZFED, TTO 1T 10£1 /3 Th-o7-. MIDAPT FETiX, 8 il 4 filc—itkic
LCx DPAZEZFE 2. MI/DAPT BEIZEIF5H TTO 1% 10030 43 TH Y, MI FEZHART
MHZAICAEBERIERE 27~ L2 (P=0.0107). PR 2O\ TIE, sham BEICHAT MI BET
AEIHEAD L, Ml BECE~T MI/DAPT BECHEICEEZ R LT,

DEXICKTT 2 DAPT OfEH

PIT fLiE o 1 K% E Tl ST ERZR L@ KO 24 FEf#% E TI2®% Q
W om LT ER%cA Table 6 (2773, sham #fEds KUY DAPT/MI B Cid ST EHZ7m3#
WERBORNoT. —F, Ml BETIEETOMEN ST EAA2R L7 (sham BEIZH~T P
=0.0003, MI/DAPT B£iZEE~T P=0.0002). #% Q I Z ~3E{AL sham BER L O
MI/DAPT BEIZIZERO HALZRDN o723, MI BETIE 8 JLH 7 JLCiRoO B, L 100
w58 Q oEIGIE 48£15% TH Y, sham EEE LY MI/DAPT BEIZIERTH
BlCEMEAE R LT (sham BEICEE~T P=0.0047, MI/DAPT EEIZH~_T P=0.0014).
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Figure 15 Effects of aspirin plus prasugrel on left circumflex blood flow.

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. (A) Illustration of photochemically-induced thrombotic myocardial
infarction. Individual patency in the Sham (B), Ml (C), and MI/DAPT (D) is shown, and white and
black bars indicate patent and closed arteries, respectively. MI, myocardial infarction; MI/DAPT, Ml

plus dual antiplatelet therapy with aspirin and prasugrel.

FEZEY A XIZxt4 %5 DAPT OAEH]

PIT ALED 5 24 Wif#%12 2,3,5-triphenyl-tetrazolium chloride (TTC) % a L 7=.Loi&8) fr
WG % Figure 16 (2, FEZEMRFER K OVERIC 50 SRS OEIA % Table 7 1R
sham #f CIIMZEIM A RBD R0 > 7. Ml BECIIMZEAREDY 1678 £ 410 mm®, /E=IZ b
D LA OFIG N 129£29%THY, WIiLh sham BHZHASTHREICEMEZ R L
7= (FhZr P=0.0016, P=0.0016). MI/DAPT Bt CIIFREZEMARFEN 6+4 mmd, E=IT 5
D HREEMNOEIEN 01£00%THY, Wb Ml BRI THEICEMEEZ R L
(124 P=0.0011, P =0.0006).
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Table 5 Effects of aspirin plus prasugrel on left circumflex blood flow.

Groups TTO (min) PR (%)
Sham (n = 6) 180+ 0 100+ 0
MI (n = 8) 10+12 34+12¢2
MI/DAPT (n = 8) 100+ 30° 99+0°

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. Left circumflex blood flow was evaluated for 3 h after the initiation of
photo-irradiation. Data represents mean £ SEM. 2 P < 0.01 vs. Sham group (Mann—-Whitney U-test),
®P <0.05, ¢ P <0.001 vs. MI group (Student t-test). MI, myocardial infarction; MI/DAPT, Ml plus

dual antiplatelet therapy with aspirin and prasugrel, TTO, time to occlusion; PR, patency rate.

Table 6 Effects of aspirin plus prasugrel on electrocardiogram.

Groups ST elevation Abnormal Q-wave (%)
Sham (n = 6) 0/6 0+0

Ml (n = 8) 8/182 48+ 15°

MI/DAPT (n = 8) 0/8 b 0+0¢

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. Data represents mean + SEM. 2 P < 0.001 vs. Sham group, ® P < 0.001 vs.
MI group (Fisher’s exact test); ¢ P < 0.01 vs. Sham group, ¢ P < 0.001 vs. Ml group (Mann-Whitney
U test). MI, myocardial infarction; MI/DAPT, MI plus dual antiplatelet therapy with aspirin and

prasugrel.
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Figure 16 Representative images showing myocardial infarction volume.

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. The heart was removed 24 h after photo-irradiation, coronally sectioned,
and stained with 1% 2, 3, 5-triphenyl-tetrazolium chloride (TTC)/5% formamide solution. The
infarct areas were identified as areas that remained unstained by TTC. MI, myocardial infarction;

MI/DAPT, Ml plus dual antiplatelet therapy with aspirin and prasugrel.

Table 7 Effects of aspirin plus prasugrel on myocardial infarction volume.

Groups Myocardial infarction Infarction volume/ LV volume
volume (mm?3) (%)

Sham (n = 6) 0+0 0.0+0.0

Ml (n=8) 1678 + 410 ® 129+29+%

MI/DAPT (n=8) 6+4P° 0.1+00¢

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. Data represents mean = SEM. # P < 0.01 vs. Sham group (Mann—-Whitney
U test), ” P < 0.01, ¢ P < 0.001 vs. MI group (Student t-test). MI, myocardial infarction; MI/DAPT,

MI plus dual antiplatelet therapy with aspirin and prasugrel.

44



ODFEREIC X9 2% DAPT OfEH

PIT ALEN DS 24 BEMHZIC LT 2—I(2 X o TRl L 72 DERE O FRIE 2 Figure 17 127%
9. Sham FEIZI T B AL EJLERBAZRFE (left ventricular end-diastolic volume, LVEDV), 7%
IR R AE (left ventricular end-systolic volume, LVESV), 1 [E[4AH & (stroke volume,
SV), =B (left ventricular ejection fraction, LVEF) (XJIH(Z 1.85+ 0.06 mL, 0.73+0.02
mL, 1.12+0.04mL, 6047+0.27% Toh->7-. Ml FEZHT 5 LVEDV, LVESV, SV,
LVEF (ZJIE(Z 1.83+0.04 mL, 1.01+0.05mL, 0.82+0.04mL, 4470+210% T& Y, sham
BEICH T LVESV OAFE /R (P=0.0006), SV OAE 24 (P=0.0001) ¥ XL
LVEF OFERBA (P<0.0001) Z7H7c. ZHZxt LT, MI/DAPT EEICEIT S
LVEDV, LVESV, SV, LVEF |ZJilZ 1.87+0.04mL, 0.75+0.02mL, 1.12+0.02 mL,
60.21+0.47% TH Y, MI BEIZH~TLVESV OFE 2B (P=0.0002), SV OfE7%
#4I0 (P<0.0001) 3L LVEF OAFE 22BN (P<0.0001) Z38H7-.

Exvivo Ifi./MEEEIZKIT 5 DAPT OfFEH

PIT ALEN D 24 FERIZICEIT S ADP & L<IZa T —7 U ic X v &kl U7z i MRiEEE
DOFE R % Figure 18 (2779, ADP 20 pmol/L CTHili# L 7ZBs o i/ MiEEE X sham BE, MI
#, MI/DAPT BECZENZEIL 73.2+£25%, 65.2+50%, 36.1+2.7% THY, MI FEIZH~
T/ MR OEESRIRIT 45% Th -7z, Sham BEE MI BEOR T/ MU ERICITAE
IR RO IRD o7, MIUDAPT BECOIM/IMREHERIL MI BEOZ NI THEIZE
%7~ L7= (P=0.0002). ADP5pumol/L THlli# L 7=BED M/ MIEEEIZ DWW T, [AIERDO#E
RpfGohniz. a7 =5 125 pgmL TR L 7B fi/MgEgE L sham #E, MI B,
MI/DAPT BETENZH 89.7+3.6%, 90.7+25%, 71.5+3.9% ThH-7-. Sham F & MI
BEOM T/ MUEERITITAE R R EZL RO o723, MIDAPT BT i/ MREEE 1%
Ml BEDZ IR THEIKEEZ /R L (P=0.0009). =27 —%Y 2 BL Sug/mL T
I U 72 B0 M/ MREEEIC OV T b, FREOR RS HhT-.
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Figure 17 Effect of aspirin plus prasugrel on cardiac function.

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. The cardiac function was determined using echocardiography 24 h after
photo-irradiation. Data represents mean £ SEM. *** P < 0.001 vs. Sham group, 7" P < 0.001 vs. Ml
group (Student t-test). MI, myocardial infarction; MI/DAPT, MI plus dual antiplatelet therapy with
aspirin and prasugrel; LVEDV, left ventricular end-diastolic volume; LVESYV, left ventricular end-

systolic volume; SV, stroke volume; LVEF, left ventricular ejection fraction.
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Figure 18 Effect of aspirin plus prasugrel on ex vivo platelet aggregation induced by ADP or
collagen.

Each animal received a single oral dose of aspirin (10 mg/kg) plus prasugrel (1 mg/kg) or vehicle 4 h
before photo-irradiation. Blood samples were collected 24 h after photo-irradiation, and platelet-rich
plasma was prepared. Ex vivo platelet aggregation induced by ADP (5 and 20 umol/L) or collagen
(2,5, and 12.5 pg/mL) was determined. Data represents mean + SEM. 7" P <0.01, 7" P < 0.001 vs.
MI group (Student t-test). MI: myocardial infarction, MI/DAPT: MI plus dual antiplatelet therapy

with aspirin and prasugrel.
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BLOINONERALT DX FT—EBE2 N LTI 4 7V ) —F ISk DA EEN M 5
T Enn, WY VASP (LI MIEERE ICEEERE 595 T EVRIBE TS, AT, ex
vivo TOFATHIZEIZ LY, VASP R~ U AHROM/IMRIE, FEEH 5 WITHREEL 72K
Mo U CEPAERL L D b S BEICHE - KiE L, THIE—MIEERKFNTHLZ L bR
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SEICEERE G323 50T, X T, invivo To i/ MREEESC IR FE R B 53
LIMZONT HEFMARRHIE S CTWVhZRw. E 51T, P2Yn ZREEEFERO B/ MR VER
IZxf LC, VASP BAREW&EEZH > THDNIZOWTHH LTV, VASP O U &

Wbz tic B i S D PRI, P2Ywe R KIEFEHR O v 7 — h~—J7— & L TR

WCHWHBR TS D Z 0D, VASP OAFRN) - I BEREMAT 52 LIXEE

ThdLEZT.

ARETIE, VASP / v 77D b7 v bEEHL, f/MroiEM e, B, mieakis &
UEIMIZ VASP 23BH5- L TWDD2v% invitro 3 X invivo THREfL7Z. Iz T, F=
JEV VR P2Ye ZREREGEOO L ST T AT L AOHUI/MTERIZEIT D VASP
DE 2 et Lz

VASP /v 777 7 v hOEH

PCR 27 V== LBV /) XA 7 ORSE, FO R 91 Lo 5 h, 41 PLick
W VASP B A5 1D KRB A R 2 HENEPEY) & fesl L 7= (Figure 19). FO fE{& 41 Ptrfh 10
JBIZOWTHA L M= 2 72T, 95 9 L2V T VASP Bz D XE
R LT, 4 A4 VORMALEIT, 72 =0y Mt ziTo72& 2 A, L 7-i#&
LA D RIBITFRD B e > - 7= (data not shown). #EME 7 - 8 @BIZII1T 5 KEIL VASP*
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M 36 K O AL PRI 225 -E S B 12 VASP O REED JIE 3 5%

MR8 X O AL F A 723 IE B 12 VASP O RENKIET 2% Table7,8 (2R
. TR L OFHEEE X VASP RIBICK ST RIHE TR CTh o7, M/ MRE (x10%/uLl) 1%
VASP** T 1149 + 46, VASP*~ T 1176 +17, VASP”~ T 1078+39 T ~7- (P <0.05,
VASP** vs. VASP™"). IfBEEREL (x10%uL) (X VASP** T 0.7+0.0, VASP*~ T 1.0+0.1,
VASP™~ T 0.720.1 Toh-7= (P<0.05 VASP* vs. VASP™).
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Upstream gRNA Downstream gRNA

Forward: 5-CCACAAGACTGAGAGGAAGGAGT

Reverse: 5-AGACACTGCAGGATGGAGGAAG

VASP upstream VASP downstream

NSO e A W A A VA W e VA

133 144 15§ 166 177 16 15¢ 1 1 3 LK

A AN N A s A AR A A A A A A A AR AN ;AN AR ML

il

Figure 19 Analysis of VASP gene deletion in rats.

Upper left panel shows a schematic illustration of VASP gRNAs and PCR primers. Upper right panel depicts a typical result of agarose gel electrophoresis

of PCR products. The left extremity lanes are DNA ladder and VASP deletion mutants (closed circle) brought 4 kb of PCR products. Direct sequencing

revealed entire deletion of VASP gene in F1 rats (lower panel).
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Figure 20 Vasodilator-stimulated phosphoprotein (VASP) expression in VASP**, VASP*~, and

VASP~ rats.

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot analysis

were performed with 10 pg of protein extracted from each organ. The primary antibody used for

VASP was VASP antibody (3112S, Cell Signaling Technology, Inc.) with 1,000-fold dilution. n =3

per genotype. +/+, wild type; +/—, heterozygous VASP knockout; —/—, homozygous VASP knockout.
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Figure 21 B-actin expression in VASP**, VASP*~, and VASP™" rats.

SDS-PAGE and western blot analysis was performed using 1 pg of protein extracted from each
organ. Primary antibody used for -actin was monoclonal anti-p-actin antibody produced in mouse
(A5441, Sigma-Aldrich Co. LLC.) with 10,000-fold dilution. n = 3 per genotype. +/+, wild-type;
+/—, heterozygous VASP knockout; —/—, homozygous VASP knockout.
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Table 7 Hematological analysis of vasodilator-stimulated phosphoprotein (VASP) knockout

rats.
Genotype
VASP** VASP*" VASP
RBC (x108/uL) 751+0.12 7.56+0.16 7.64+0.15
Hb (g/dL) 13.9+0.2 14.0+0.2 14.1+0.3
Ht (%) 44.3+ 0.6 446+ 0.6 45.0+ 0.7
MCV (fL) 59.0+ 04 59.1+0.6 58.9+04
MCH (pg) 18.6+0.1 185+0.2 185+0.1
MCHC (g/dL) 31.4+0.2 31.3+0.1 31.4+0.3
WBC (x10%/uL) 5,50+ 0.32 5.06 + 0.28 4.68+0.34
Bas (%) 0.1+00 01+0.0 01+0.0
Eos (%) 0.7+ 0.0 1.0+0.17 0.7+01
Neut (%) 13.7+0.6 13.9+0.8 146+ 0.9
Lym (%) 83.6+ 0.6 83.2+0.7 82.7+1.0
Mon (%) 14+0.2 12+01 14+01
Others (%) 0.6+0.1 05+0.0 05+0.1
Platelets (x10%/uL) 1149 + 46 1176 + 17 1078 + 39*
Reticulocyte % 554+0.18 540+ 0.17 5.05+0.29
x10%/L 4153+ 11.0 407.9x15.1 383.2+15.0
PT (s) 10.0+0.1 10.2+0.1 10.3+0.1
aPTT (s) 14.0+0.3 13.8+0.3 140+ 0.6

Data represent means £ SEM (n = 6). RBC, red blood cells; Hb, hemoglobin; Ht, hematocrit; MCV,
mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular
hemoglobin concentration; WBC, white blood cells; Bas, basophils; Eos, eosinophils; Neut,
neutrophils; Lym, lymphocytes; Mon, monocytes; PT, prothrombin time; aPTT, activated partial

thromboplastin time.
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Table 8 Blood biochemistry in vasodilator-stimulated phosphoprotein (VASP) knockout rats.

Genotype

VASP** VASP*" VASP
GOT (IU/L) 72+2 74+ 2 72+3
GPT (IU/L) 45+ 3 53+4 49+ 2
ALP (IU/L) 1171 £42 1132 £82 1023 £ 53
TG (mg/dL) 53+ 6 47+ 3 47+5
TC (mg/dL) 79+ 4 75+ 2 74+ 3
BUN (mg/dL) 15.4+ 0.9 15.3+0.8 18.9+ 3.2
CRE (mg/dL) 0.24+0.01 0.25+0.01 0.25+0.01
TB (mg/dL) 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00
TP (g/dL) 5.5+ 0.0 5.6+0.1 55+0.1
Alb (g/dL) 32+00 32+00 33100
Glu (mg/dL) 123+6 117 + 5 136 + 4
IP (mg/dL) 8.1+0.2 78+0.1 8.0+0.2
Ca (mg/dL) 10.2+0.1 10.2+0.1 10.3+0.1
Na (mEg/L) 139.9+ 0.7 139.8+ 0.5 140.3+ 0.4
K (mEg/L) 498 £ 0.31 5.09+0.23 499+ 0.22
Cl (mEg/L) 103.3+0.3 103.8+ 0.3 103.5+ 0.6

Data represent means £ SEM (n = 6). GOT, glutamate oxaloacetate transaminase; GPT, glutamate

pyruvate transaminase; ALP, alkaline phosphatase; TG, triacylglycerol; TC, total cholesterol; BUN,

blood urea nitrogen; CRE, creatinine; TB, total bilirubin; TP, total protein; Alb, aloumin; Glu,

glucose; IP, inorganic phosphate; Ca, calcium; Na, sodium; K, potassium; Cl, chloride.
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Table 9 Platelet aggregation and platelet P-selectin expression in vasodilator-stimulated

phosphoprotein (VASP) knockout rats.

Genotype
VASP** VASP*" VASP "
Platelet aggregation (%)
1.25 3x1 30 3+1
ADP
5 302 29+1 28+ 2
(pmol/L)
20 46+ 2 48+ 2 48+ 1
Collagen 2 4+0 4+1 4+0
(ng/mL) 10 65 + 3 67+0 66 + 3

P-selectin expression (arbitrary units)

PBS 181+1 180+ 3 170 + 3f
ADP 1.25 247 £ 5** 277 + 10**% 234 = 7**
(umol/L) 5 376 £ 7** 425 + 19**+ 371 + 14**

20 496 + 11*+* 556 + 26** 490 £ 17**

Adenosine diphosphate (ADP)- and collagen-induced platelet aggregation of platelet-rich plasma
and ADP-induced P-selectin expression in CD61-positive cells were evaluated. Data represent
means + SEM (n = 6). Statistical analyses were performed with Dunnett's multiple comparison test
(phosphate-buffered saline [PBS] vs. ADP-treated groups) and Student t-test (VASP** vs. VASP 7~
as a primary analysis and VASP*"~ vs. VASP " as a subanalysis). P < 0.01 vs. vehicle (Dunnett's
multiple comparison test). TP < 0.05 vs. VASP*/* (Student t-test). 1P < 0.05 vs. VASP~~ (Student t-

test).
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Figure 22 Impact of vasodilator-stimulated phosphoprotein (VASP) deficiency on collagen-
induced thrombocytopenia in rats.

Closed bars: VASP**; dotted bars: VASP*~; open bars: VASP~". Data are means = SEM (n = 4 or 5).
***P < (0.0001 vs. vehicle (Dunnett's multiple comparison test). TP < 0.05 vs. VASP** (Student t-

test). AUC, area under the curve.
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L7gino7z. 22T, R-138727 @ PRI (Zxt3 51/EM % VASP*™ & VASP™ Tl L7z
LA, MRMICIHWT R-138727 [HIREMKAFAIIC PRI 284 S €72 (P<0.0001). ADP
T A FIF L7-Bf 0> R-138727 @ ICso fE (umol/L) & Z > 95% fE#HIXHI 1L VASP
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L= 7 =5 (10 pgmL) FITIC & 2 /I WkdE 2 PR3 L7 (P <0.0001). ADP #lJ4iZ
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VASP”~ T 7.5(57t08.3) ThH 7.
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Figure 23 Effect of vasodilator-stimulated phosphoprotein (VASP) knockout on thrombus
formation in FeCls-induced arterial thrombosis in rats.

Typical tracings of blood flow, haematoxylin and eosin (HE), and Elastica van Gieson (EVG) are
presented for each genotype. Summary statistics of time in seconds to first occlusion (TTO), patency

rate, vessel area, thrombus area, and stenosis ratio are also presented. Data are means + SEM
(n=10).
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Figure 24 Influence of vasodilator-stimulated phosphoprotein (VASP) knockout on
phosphorylated VASP antigen, platelet reactivity index (PRI), and inhibition of platelet
aggregation (IPA) in rats.

A: Optical density at 450 nm reflecting quantity of phosphorylated VASP antigen in VASP**,
VASP*", and VASP /" rats. Data are means + SEM (n = 5). ***P < 0.0001 vs. VASP*"*. B: Effect of
R-138727 on platelet reactivity index in VASP*"* and VASP*'" rats. Data are means + SEM (n = 5).
***P < (0,0001 vs. vehicle in VASP** rats. 1P < 0.05, 111P < 0.0001 vs. vehicle in VASP*" rats. C,
D: Effect of R-138727 on ADP- or collagen-induced platelet aggregation in VASP** and VASP /"~
rats. Data are means = SEM (n = 5). *P < 0.05, ***P < 0.0001 vs. vehicle in VASP** rats.

+P < 0.05, 171P < 0.0001 vs. vehicle in VASP™/ rats.

62



e

FATHFZEICEBW T, VASP BInT-DOxTZ V> 2 b 13 Zf#E L7 VASP Kif~ T A
PEH SN, 2 b0~ AXHAR L FEOHFMTH Y, MR 72 8FH i/ Mo
DEALHRBO TV o7z, PIVASP O lfivMREEREIC I 1T 2 %L, £& LT invitro T
MRS Cc&z. LaL, invivo TO VASP DI/ K ORI 1) 5 % EIE5E
AT ST 2o lz. ZO—KE LT, v RIEKRINNEL, ZLOMEEET S
I/ RAFZESR, AR FAHTIC L D EHRT 5 2 & B3 Z W MRE T LV OMFEICR A B0 H
STEAREMEZZ X TS, ZHUCK LT, 7y MIvU A X0 EARE < Mikx % < il
RTE, ARFHETLVOERIZHE L CWD. X T, CRISPR/ICas9 % % H\ /- E s 1
MREBITDES L, ERIINETH > ToBInFWET v NOEHREG o7, 1 %
T, 7y bEMWT VASP KT v b aAERL, vREESE « MARTERL - 1kiidks J O
T AT LIVOFUIIMIERIZE T 5 VASP O&ENZ SV CTRRET L7z,

CRISPR/Cas9 ([ kv, 7% =5y MBEETFDOXELRL VASP KT v M EEHT 5
LIPS L. 20Ty FTIE, MR IR MLIZ IV T E R IR T & 2 KR i fH
(PT, aPTT) IHAEROZNLEETH -, TR, T OMOIME A FR 2R
HA®D 9 B, PRI L AT o —L o7, f/MREERECmAR RIS 45
&SN DHIREE 2129 ¢, VASP OXEIXHE Lo Tz. —HOFEEEIZOWT, R
B CHFTFRICE R 2R EEZRO T (M/MREL : VASPY* > VASP, 4FFEEEK : VASPY >
VASP -, Mg 7 o — RPREE - VASP~ > VASPYY) 23, ZOZEI/NE <, IEFEOHPH
NTHY, FEREBEEOEEEZI O LBEIRNVEDEEZ. ThLDOMENS, A EIE
L7 VASP X7 v MIAWIER I EET 5 & Hlr L7z,

ADP B LU= 7 —7 o THE Loi/MiEEsE, 3L ADP THRIE L P-EL 2 F
B AR DT, BRI E VASP REXRBERT v NOMTHERZZRBO R T,
a7 — NS K T D M/ MBI VASP OR8N Z Lk, VASP KfEv v 2%
AW ATIIE T HHE SN TR Y, ) SEOMRE—ET 5. ZOZ &b, VASP
¥ ADP & 2WM3E = 7 — 7 N2 K 2 M/ MROTEM (LIS K OERICBWTEH T2, 5
WEH o7& LTHENREGICHERNWEDEERTZ. ZhE, ADP LU= -5
PR % A LTz I RE I35 VASP OEZ T v R TR LTEAID TOHR TH Y,
VASP (X ADP & 2\ T =7 —5 1T LD i/ IMROTEM (LI K ORI W THEG T X
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B, HAENIHoT-E L THO TGRS0 EEZ -,

VASP (I /MRO 72 697, A NEGHIRE, & i il & W o 7z A 1k iz sy
HEREF A M S BB L T, 0120 27, invitro DAL BT, invivo
(BT DI/ REEER, MRTERGE K OMEMBERE I 695 VASP OG- 25 i § 5 Z &8 %
OEENZEFES 5 FCHETHD . AR TIE, 27712 X0 BT 2 il Masid i
EBTV, HALE BT X HEE T 2ERMmARE TV, BHMET VA2V T VASP RIED
MR L. TofR, fvaEd, ffeEak, EfonFizonTd VASP OX
HOFBERDRNoT22 LD, VASP (X7 v MIBWT, ML koW iic
BWTHEERERNZH > TORWI EAVRIE S L. SBATAFRICE N T, VASP R~
v AHEOM/IIL, BAERDOZNIHEASRT P-E L7 F U BIUWES /327 lbllla &
RN IME NI R AEE T D 2 EARENTND. 1 2 VASP KIEIZfE S HE
TRREAE VL, R R SCEIRIE L & D o T AR ORI OFE T T LICHET 2 Z L b
RENTND. 1 FATHIE & AP RO R OZRIT, L 728EoE, Az
BRI OFEVIZER LT D0 Liveu.

PRI (/MR E0D P2Y12 S2BARDIEFUNF R NA F~—H—ThH YV, I ST L5F
O BMTEIEGREBE O TR EZBAHICTRIL 9 2 Z LR EE S Tng . 84120 Kiftge
IZBWT, 77 A7 LILVOIEEREH TH 5 R-138727 (XBF/AEM T o MiLHRIZIS VT PRI
7 PR ARSI S 7228, VASP ARERIET v MIBWTIL VASP HUR AR L2
72912 PRI b 2R CE Z2vo7-. —J5, ADP BI a7 —4 U Hilgic kv &k L7z
i/ REESRIC KT % R-138727 OFLi/MEIEM O 1Cs EIZEF AR E VASP SEXRET »
FERSETH-TZ. DT D, VASP 17T A7 LV O/ IMEAERIC % L C B
HLAWZ LR LNz, [FREZ, PRI & IPA Z451E L L7 R-138727 @ ICso fii
EWTHNORBETHREOMEEZ R LIZZ E0vh, PRI L P2Y12 240 L7/ MR7ER %
IS HENA F~v—I—Th s ENHERINT-.

UL EDFERN G, VASP (i MREEE, AR, 1kifidk X O 7 2 7 Lrodtif /Mg
ERIZB W CEERERZ R L CORNWI EDRBR SN, BT T A7 L LOERN
LRELITEAIL, ZOMO P2Ye SRKEHHETHL /7 rE KT LART A7 L ki
LY TITEDLTHA .

64



AWFFEIZE D, VASP K7 v M &EH L, VASP (X ADP BL a7 —7 2k 51l
BB, IMARTERL, kB X O T 27 L ov O FUILIMRIEFIC BT R E A E 2 B
LTWRWZ E&R L. VASP R T v ME, /i X OULAE AW Fr el sV CfF
HAThsrbolEbii.
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FANE BB - ik

BEICELT
4

Ve H 3R S R R S RS2 T CAT > 7=. Brown Norway 7 > FH3ED t-PA Eix
Frf% (-85.5 /5 +85.2kb) DELHIAZ{RFFT 2 bacterial artificial chromosome (BAC) 7 =
— OV &> CH230-396J3 % BACPAC U Y — At % — (Children’s Hospital Oakland
research Institute) J Y AFL7z. RedET 25 I2LV t-PA BlafO=r V2 5 L 6 D
B EcoRI A ~Z#FA L7-fHi#a BAC 7 u— 2 Z{ERL, WNIEMED tPA BsT L4k
t-PA B &2 KB TE DL HIc L7z, ##t BAC 7 u—2% Wistar 7 v b (HARF ¥ —
WA Y N—RAEHE) OZREINC~v A 7Py va L, (BIEIRA A Wistar 7 v b
ICBAE L7z, PEfFO DNA ZRMEVHEIHL, 2P TI_AVLIzms Yy 4 OWf &7 R
=7 L Lo Tay MENICE Y, tPA BB FOBAZMR L. 2 ©—5ITITBRE
WL BAC 2 A NT 7 Maflifl Uiz, @B FEABIEOREEE PATy, FEMEMEAE
ZnonTg & L7z, @ik 6 & L<IiX 7 @l CARML, 1 7¥—YH7cv 3 ILLLF CHE
L, KIEAKSB X OETEEE (FR2, BRAZAET TR0 7 7 —4) 2 AHERSE.

R

N-PA (7 27 F /3 1) X FssEES Y RS L0 AF L7z, t-PA I EDOEHNH
KCHAE LT=tk, AR (AAERS KEERE, HRUSHKERIETE) 2T
EOREFETHR L. AFAEIRIT vehicle & LTHEALZ. #BWEIL, R5HRE
V10 FxuRICHIRNEE- L, 720 910 K4 U o UR T (TE-361, 7 /-EHAa1t)
T 1 KRN0 TRERN & 0 Fesede & L7z,

IR AT

Zy MZHLTFARCZ—F MY UL (TR —/ESH, B =2 1)
% 100 mg/kg O & CREENEEG 325 2 & TRELZ 2T, MR 3.13% (wiv) @O 7 = g
Z U0 REter o @inm & LTI Lz, g oRMmER, ~FErmey, ~v h7
U b, /MR, BBk, AFEER, U ooSER, HER, GFRRER, AFHEIRERIT B B ik o Hrk
(XT-2000iV, AR v 7 AEXESE) I XV HE LT,
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EHIREETO t-PAMRNA FBL&E

FARE =S N T ATHEE T2 7 >y FEBEL, 06 10mL O]
B AR L, PN, A, BN, ENE, DBEAREEE L7z, Total RNA ofifitids L OWEAE:
12X % cDNA & RkIZIE RNeasy Mini Kit (57 7 > #k2i&4t) # X O High Capacity cDNA
Reverse Transcription Kit (7 4 77 7 / 0 P — XV v R U Et) 260 Lz, HxihE
MRikIC X D E &M PCR %, PCR #3&L LT Tagman Gene Expression Master Mix (7 A 7
T ) a =AY NGRS, B RRRAY7/2 7 e —7 & LT Tagman Gene
Expression Assays (7 A 77 7 / a P — XV ¥ NUBK &t 7o b tPA:
Rn01482578 ml, 7 v I B-actin : Rn00667869_m1l), ¥ —~/L¥ A 7 T —FkHEs LT
7900HT Fast Real Time PCR System (7 "7 A RANA F T AT AR Y ¥ R URASHE) Z2HW
T2 7. RETCOFIRTRETOFH I 7.

KA 72 SR T L 35 1) D I T D t-PAMRNA F& 8L &

Ty ML TT TV T ¢ IR (L_F g, KRIEREEM A1) 0.04 mg/kg %
BEF G952 & TERLEZITV, TOHBRA Y TN T VRN (T AT A RN,
7 7 A PR HE) ISR VIRREZ 0T T2, R EE D AP AL O O E DT o 5 P RINENR
(Middle cerebral artery, MCA) 50 Ryt Ze i i 1%, AMEAAR & SHEF oMz L —% — K
v 7T —Miket D7 a—T7 #@EETH & THE L. kT A 7%k (4-0 fine MCAO
suture L56PK10, Doccol Corporation) % #+SHERD> H NEHBIR~ L AT 5 Z & T MCA ~
17 5 ML 2 BT U 7=, 128 JRErf e I I O AL, L —HY— Ry 7T —D v 7 F L
PDIZEVFER LT, A v RITEEEE CRE L, INE L7 L O/ERZ IIIE 2 PRI
L, MBSO REES 72, BMAEND 24 FFEZICIZRE L, Bl & st Fal o ki
Z T t-PAMRNA OJE&ER PCR #1T-7-.
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BEERRS T A — 5 —OHIE

MAEIL 7 = RN % 2,200 x g, 4°C T 10 Zyfi OB L ClElie L7z, i, fmik
SHExR v b (ARESET7FH IEHE) ZHWTEIN L. 7'r e o B R
(prothrombin time, PT) & X ONMAEZ + 7V 7 — 4 2 EEIE HemosIL PT Fibrinogen HS PLUS
(RSt LSI A7 ¢ = R), 1&MALEy b e AR 77 A5 I (activated partial
thromboplastin time, aPTT) % HemosIL SynthASil (kN 4E LSI 2 5 ¢ = &) & HW T
WREEE A S A7 & (ACLTOP500 CTS, Instrumentation Laboratory) (= CillliE L7z, g
t-PA 2, IMET 02-AP #E M 1T Tissue Plasminogen Activator rat ELISA Kit (Abcam plc.) 35
L T A RMF—24 SAPL (FEK AT ¢ IR tt) ZHWCCllE L7z, 78 PAI-L B X
W7 T A3 —/7 U E T PAIL (SERPINEL) Rat SimpleStep ELISA Kit (Abcam plc.) 35 L O
Plasminogen rat ELISA Kit (Abcam plc.) % W CHIE L 7-.

HH i (5 D 3 7

FANH = N U NTHEEZNT 27 v & 37°C OfRIE~ > b ETIPEMZIZ
L, #J) (FAS-10, 7 =W —2aR Ik tt) 2 W TR OLmHS2 5 4cm OREFTIC
HE 1mm OEAIZITY, BERGH M 72, GJEI225 30 B i A%
(No.2, 7 RV T v 7 BERASHE) 2/ LY CHEMELZ 30 ik L=, 7> bo
BRI LY Tl 2 Ao & LT, AMOEREE TR L TE 72 MR 0% 2 5+
L, 242 30 2F L5 L TEOMEEKOHIMEER () #HH L.

FHARA 712 K0 FFE L7 idEE s € 7 v

Y > v b TF (Dade Innovin, GTN-200A, 10 mL /XA 7 /b, ¥ — 4 AR S4E)
Z 5mL OEBREER CAEMRL, T4 X — LV ThBEZ 2T 727 v Mk LTEIRN 2>
5 20 4rfE], 7.5mUkg/h OBE TRfEE L. Rk 52 U YR 7 (TE-361)
A U7, B, TF o BGiART, F5XL 0020, 45, 90, 120 3% & L, 3.13% (w/v)
DU Uy U0 FETe s UM & U CRIL L7z, 7 = @inm% 2,200x g, 4°C
T 10 yfim OBt U CiE A e U=, s D-Dimer J2RE1L, 14E% Factor Diluent
(RSB 4E LSI AT 4= R) T 20 AN L72tk, =T =—2 D-Dimer Il (FR=U&tt
LSI A7 ¢ =2 R) &AW TILiEEE KA A7 L (ACLTOP500 CTS) (2 CHlE L7z.

68



AP MFEZEE T VITH 1T 5 t-PA @ & OGE

Z v h® MCA XV FitOMIMGTEZ mAePEICPHZE S 572012, MmFRInE vz 2imst
B LT, T X — )V TREZ DT 727 v BvD 3.13% (Wiv) O 7 = g% 1/10
Katers o s LTz L. Va5~ TF (Dade Innovin, 10 mL /X
AT V) & 5mL OAEFAE CIEML, 4l 550l & TF 25 ul & Ef1 L CESMIZ
RV TFLrFa—7 (PES0, HANRYZ hv o T4 vx V) RS 251 &AL
EHRT 2 FHA FaX—FLTamBZHREL, 4°C OmEE T—BikFELz. 3
H, 2isls A iR Tl L CiE Lo 7o REkABREL, 1 BE—2 2cm (2
Yo TamMARI L=, 7 —7/1 (SP31, MRSt E BRER) (camil 1 ©—2%
VAT, AEFEEIE AT LTINS by ) oY (PD— A = ARk EAE) &
i Lz, 7y M LTI TV 7 ¢ UIEREYE 0.04mglkg % 2 #5352 & T
JRALE 21TV, ZO%RA Y 70T A &0 BREEZ 3T 72 MCA S50 R 72 ik ifi
ik, EERG L EEF ORIV —F— Ny 77 —Mfiito 7 v —7%EET 5 Z & THIE
L7-. 23l 1 ©—2ZWNAATS SP31 F o — 7 #4SENRD & NSHEI IR~ & A
L, 40uL OAEFAER TR A MCA ICH > THEAT S Z L Tzl L. /&
T2 M M O RRSLE, L—F— Ry 77— 7 FARic ks Lz, 2ok
AR TIEMLHEDS 40% LA EF% > TO BRI mM 2SR5 L HE L, EBRIOERINL
. EMILDOIEADS 5 4532 t-PA(Lor 10 mg/kg) & L < i vehicle D5 % Btk L
. EBWEL, BEGHRED V10 B &2 SURICEIRNE G L, %0 910 Aa T ) o UR
V7 (TE-361, T/LEkkA) T 1 BRI 2T THMRN & 0 Hifid G Lo, it i3 4m
BLOEAND 110 SEHIE L, 15 43 O ML O FHIME 2 42 i 30 A AT 0 B %9
BEE (%) THERLEZ. MAT, BT ORREEZ Lo AUC (0 25705 110 4%, HAT % -
min) Z & L7,

oo

HREHRAT

ERMHEODHB X2 T~ 7Yy 7 b=/ &)L 2010 (HA~A 7 1Y 7 MRS
TITV, T—ZITFHE + AR S (mean £ SEM) TR L7z, HAHENTICIZ SAS v A
7 AU J—2Z 9.2(SAS Institute Inc.) Z VY, AF=2—FT L FDOt REL L IIZX v F v b
DLZEIEIT>7-. P fEN 005 R CTholt L ZITHAEADY LHELL
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BEEICEHLT
EL7)
HEME +-PATg 7 v MEE “HEIZTEHR L0 2MH LT-.

PCl (Zv 7 ~T N KU v F Uy XU b LT, PCl OFREE (vehicle) (ZIXABE A&
WEEH L. PCl 25 v MG LIZEED exvivo T TAFla [LEEEZB E 2, 9
FEMEIZ 01, 1, 10 mgkg DOFFARN~OZEEG-L Lz, n-PA O AT, FRAEET O
ISP GRS B ERAEL - HEEORBICHE L. WTh OB EIZ SN T
t,, vehicle IZAEHRIERE LT,

TRIZ X VFFE L iEEETT v

T UERLE, Ry, B X OUMES D-Dimer JIE XS EICRT 5 ERME -
EOFEHICHE T 72, PClL b L< I vehicle 13 TF AfiBHtA 5 /raiic S L, TF A D
20 S tlcER I L, (fiEd D-Dimer A JIE L7,

WS RIS L0 8 U IR AR T L

PCl OFARMLARI S 2 HUMAEEA % tPATg 7 v FEB L nonTg 7 v F TLEET 5
72, WAL SR K> TT7 4 7Y 2 ERE Lcie 2358 2 IRILIEE T L&
iz, 280 Z o NI L TF AR Z—/vF b U o A THERE DT, BRI
L FREARIC 206 HERHEHORKSITHY T 542200, 2mmx5mm O AHE (No.2) 1 J
Z FREIR Bicdks &, 10% (Wiv) Ak 8% 3.5ul A2 EET 5 Hfl L. PCI
% L < i vehicle 13 05 8K X HHIED 5 ARNCSHERRD O E Lz, mAEofgHIx
HAVES RIS L D0 D 90 /3 1ITATY, kiR E &2 JE L7z,

LSS BRI X 0 L BRI T 7 L
PCI OEARIMIE I T BB EA % tPATg T v FBL O nonTg J » kCHiET %
HEOC, SULH 80 &> Clbe 2 38T 2 BIRILRE 71 2 V7. —iic, BIIRC
ERE D B M, RS RS LR ATER S L E2 bTng.
M Zy ML TA Y TNT AL DWAEEZ 2T, SHEERZ#EL L, 1mmx10
mm D5k (No.2) 2 i THREEBIR 252, 10% (wiv) HEALE 8% 3.5l BAZEHT
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10 R L7=. PClI & L <% vehicle XA L —8kiC L AR D 5 SR SHERARD S
BH L., =7 VOERMBIIRESZ A L, RO REE S, o ftidE s —
FRIZ X DR D 360 3IA Y 7T U ANMEE T CITV, ke i &2 JE L7,

JH L 7 L

R e 7 VoOERYEITE —=, MEE FIEOFEICHE L 2. nt-PA 1E 1, 10mgkg @
METHEE L. nt-PA & PClI Ok 3 21EH & [R— OEBRO e/ Tk 32 72
»IZ, PCl 1%, 01, 1, 10mg/kg O METHEFNRL Y k&L L7=D b, vehicle % rt-PA
OFGIEE R UEHET 1 R TEEARE O Figef 5- Lz, #)2 Hnc B~ Ulal
%, WEBRME OGBS 30 S1RICITVY, 2D 30 4y oo H I B 2 I E L7

& AT

ERMHEODHEB X2 T~A 7y 7 b=/ &)L 2010 (HA~A 7 1Y 7 MRS
TITV, T—ZILEHME + FEUERASE (mean £ SEM) TR L7z, SEEHENTIZIX SAS & A
T LY U—2 92(SAS Institute Inc.) & V>, #EBRWEDOIERIL vehicle B2 xR L7z
AT 4 —MREC L DS E LB AT 7. FHEOGEE, A VT —~  OMBEREREIC
LVFME L7, P 2 005 Rii Cholz L ITHEZEDY LHELE.

FHIUFEICEI LT
)

HEMEDOBE X =7 2 I3RILHTHFAMBEARAR (hE) 225 3 Bl CHAL, &
I EMETFCHE L. @ik 6 b LIEX 7 BEsCTAML, 18T SEBIEFEEL,
Tk (X =7 2 1R, AL BRI T EHA IR AR 509 2 1 A 2 FHERSHE, K
EAKE HBRERS .

BB E F L ORI

7T AT VKRR (LT, 77 A7 LKL, 43720 CaoH20FNOsS-HCI) (508l
FEMAR S tIC TAR SN b D2 MA L=, 7 A U % Cayman Chemical X AL
oo TIATVLLET ALY X, 5% WN) OT 787 I 5 (RIKEERGATRAT) (12
B L 7o. v — A VTRDEMEE TR A L VA L2, ADP (237 ~=7 /L R
vF VXN EVEA L., a7 =AU St e A A LV EA LT,
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HERE AR

AT OEBRIT sham B, MI B, MI IZ7 AU~ (10mglkg, #&O#EE) L7527 1
b (Imglkg, #F#%5) © DAPT ALEAAT 58 (MI/DAPT) & =Rk s L. 7 ALY
VET T AT VIVIBIRI G & L, DAPT O &, BEH B9 % scic ADP filf%ic &
B I INREEEE D PN NG IR & [F1%F (45-70%) & 725 K 9 ICRE Lz, 106109

PITIZLD MI EFT /L

BT ET NMAERFIH DY HF L VR EITo 7. T /MMEROY A, 7% I (el
HHEEATRAF) 10 mg/kg 2 WG LR A 220 72 & B RE 217V, N LR
(SN23402, Hallowell Engineering and Manufacturing Corporation) # HWCEEE E A VY 7 VT >
0.5-2% DIRE T A K 5 A EMER (s & 80 mL, #5144 20 [Bl/min Fiif:) & 1T > TR
ZHERR U7-. INRMCEDRERE LTl 7L L7 ¢ v (RIEREERASHE) 2/RHIc
001 mg/kg #&5- L7z, XA AZHWTHML, OIS H S 2. mRERAE AT F1TA
& LCx Oz meR L, LCx B L7=. »L A K v 7 Z—IMiist (TS420, Transonic
Systems Inc.) @ 7' —=7 (MA0.7PSB, Transonic Systems Inc.) % k0 BEENL L 0 T
T LCx IR L=, & /77 (GL532TA-100FC, Shanghai Laser & Optics
Century Co., Ltd.) Z J&JFEEE & Lzt e —7 (J8& 532nm) % LCx (ZR%E L 7-.
PR &> 5L vehicle #0500 4 BRI ICHRES (600 7 /L2 R) HBRAEL, i LA
RFplcm — A 770 20mglkg % 6 4 [I2T CREIRMR G- L7z, S o BRETIERFIX 30
sy & L7z, Sham FEIZITRRESCIRENIATHS, 30 s MME Uiz, MitilE 1 E B 462 &
3MFMBEETEML, TTO BLV PR ZHH L7z, MIRHIEDKE T & & &I 4 ik s
L, X=v Vv (GEEMPHEERERIRAT]) 10 5 unittbody Z fHRINES L, BREEDD
RSB — VIR L.

DEXOE=ZY T

e - LEXHEES (TL1IM2-D70-PCT, Data Sciences International) @ /[y EE[X|E R %,
BT DR AT SMARES & REEAEAMARE I B L7z, SOt BRI BHLE S 1 RFE LN O ST
EAOAEAHRL, RIBFGD 24 BB ORT Q W oORIFRA LEX 100 #1125
B L.
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LHERE DM E

FEEYCORBE D 24 KL, 72 2> 10 mglkg O AN G2 X 0 EARREEZ1T
VY, Ry e S — v MU DA ERUE T SR A TR F]) 30 mglkg O # RN 5
(L0 FRERE DT 7. DFSREDFRIE L LC, LVEDV, LVESV, SV, LVEF #.[»ma—A&K
& (S8 Exp, HEYIBASLAEMEFBHELRMATRAT]) BL 0T v —7 (5P2, HIIBHSLAYE
R IR A IRAE]) 2 W THIE L.

FEZEY A XOHIE

DHEREDWIE 2 58 T LT EIR 2 B0 S, DA L7z, i LoD, A5
Oy FEE T AN DS LR E T 4mm R TAT A AL, 1% (W/v) TTC/5% (w/v)
formamide &% (27 ~T7 VR v F Vv /R0) TYfa L. REZEMEENT TTC I2 k24t
oAty & L, Image J (Imaged 1.44P, National Institutes of Health) % v C
mifg (mm?) ZHEH L7 U 2L OFEEE (mmd) X, U OBEEEHBIIEATHD
dmm ZFUCTHHL, EFZ L ORI Z & OEREORME L TR L
7z,

i/ EESE

D H OBS, B RERIRD S 7 = IR I (3.2% [wiv] @7 =B 110 FEir)
ZATo 7z, MiklE, 200xg T5 srfEo L, Zifi/MinsE (platelet rich plasma, PRP) %
DEEL 7. PRP ®—#8% 1,700 xg T5 i L, Zifi/MRmE (platelet poor plasma,
PPP) Z/4yHiE L7=. PRP F DI/ Mt A ik A iEE (ADVIA2120, SIEMENS) T
HEL, PPP TAML 20 HE/,uL & L7=. 20 F{#E/uL @ PRP 280 pL % ifi/MEEEE &
$EE (LBY-NJ4, Precil Instrument Co., Ltd.) (2~ hL, 37°CT 2 5MA v Fa2— kL
7o, =D, 75 B XV 300 umol/L @ ADP k& S\ M% 30, 75 ¥ L TN187.5 ng/mL @
27— IR 20 uL AN LT 5 ARG S, ADP IR 5 38 KUY 20 pmol/L, =
T—URKIEE 2, 5 BLO 125 pgmL (2B D IM/MREEEZBRIE LTZ. 5 2o K6
2 & B e R IMREESE 3R % 2 OER O M/ MREEESR (%) & LT,
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e R AT

DEMIZEITD ST EARZRS 2 TOENFEHEITFEHIE + RS (mean £ SEM)
TFRAR LIz, MEHIENTIZIZ SAS A7 AU U—2Z 9.2(SAS Institute Inc.) % AH\>, sham
BEE ML BERB LY MI BEE MIDAPT BEDQHEZIZA T 2 —FT 2 MO t EZ T2, P
a2 0.05 RifiCho/c L XITHEEDY LHE L. DN 0 Tholfild~rh
Ay h=—D U REZITo7=. ST EAFEEZTT 4 v ¥ —DEMIEREICEIY L
7-. P {EA 005 RiiCholmL TICAEEDY LHE L.

BRHEICELT
)

A IR S R R S WEZE T I TIT o 72, VASP ~7 K48 (VASPYY) T v MiZ
CRISPR/Cas9 % 122 Z HWCHEH, BffbL7z. HA4 K RNA 7 v & VASP EIZ{D
k¥t (5-GTGCAGCGTCCGAACCTCGC) & Tt (5-TAAATGCTATGCCCCATCGA) (2 2
TR et L7z, 74 K RNA & Cas9 mRNA % Slc:SD 7 > ~ (SD, HAZ Az /Lo —#k
X&th) ORI~ A 7P rvarl, BIFEARZ SD Ty MIBH L. E
O DNA ZRIHE VL, PCR XA LY hy—0 v 2k 77 o Z—
fERIZEIT 5 VASP Efn O REZMHEZR L. PCR ICHW-7 7 A ~—DESIX
forward: 5'-CCACAAGACTGAGAGGAAGGAGT, reverse: 5'-
AGACACTGCAGGATGGAGGAAG Th o7z, 77 v X —%BAR SD T v b & 2T
HZETHRHLE FL #RIZBWT, A K RNA OFESIER»SHEE SNWD A7 4 —7
v MEAHEIR T (5'-side: Rasall, Mstol, Eml1, Fbxl1, and Tp53inp2; 3'-side: Gimap8, Tmco4,
and RGD1564380, Supplementary Table S1) ™ /K{H% PCR IZCaHliL7z (74 ~—t& v
N iZ Supplementary Table S2 (Z777). VASPY T v MA &2 L, AR (VASP),
VASP™~, REXIA (VASP) OFEHEMT-. 8L 1 7¥—VH7-0 3 JLLLF CHE
L, KEAKB L OEEEE (FR-2, HRASt7 v 77 —20) ZHRERE .

BRI
7T AT VORI (RFSCH TIE T 7 A 7 Lv ERRE, 970 CaoH20FNOsS-HCI) @
EPEMCEY R-138727 (43 73X CisH20FNOsS) 1XF B FEEMR RS TR S Lz b D & i
U7z, AEBAHR (AARERS KEARE, saline) 1TEASHERERIE TS L0 BEA
L, vehicle & L CfEA L.
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UIX AL Ty RN

7y MCFARZ—F U UL (B = 2RSS E) 100 mg/kg A REPEN #5-3
52 L THIBEZ T IO DI S E, HEND 2UmML ORFEA~/NY o (£ HELEE
BE ) 25 Te saline 150 mL CHENE L7=. R4, /6, Ail, GOfst, AFRs, s, B
fige, H, /DI, KRIBZBHLHONCERELL, RNAlater 8K (V—EF 74 vy ¥y —V AT«
7 4w VRS H) ITRIE LS. &4 OfERk %2 20mg FREEREL L, Halt Protease &
Phosphatase Inhibitor Single-Use Cocktails (V—E~7 4 v > ¥ —H% A =T 4 7 4 v 7 EXS
tt) ZFTEOEAS L= T-PER Tissue Protein Extraction Reagent (" —%~7 4 v ¥y —H% A =
VT4 T 4 v IR EAL) hTREY S A X LT, REYF A P —I1TiT Tissue Ruptor (Bk
K&xT7 7)) 2Rz, 4°C, 20,400 x g T 10 ZyfElim Dy L Tz Bl o & o)

BT % Pierce BCAProtein Assay Kit (v —F 7 4 v ¥ v —H A T 4 7 4 v 7 HEAE
H) CTHE L. MBERESR— O REE, 2AADT hZZ )= (FHIAT A
7 RSt ZFTEDOETI LT 4 x Laemli Sample Buffer (VXA 4+~ RIAR T I —X
PRASAE) ZRfIL, 95°C IR E L/ — 7 ry Z7HT 5 oA ¥ a~— b LA
SHTo. BMESETe T %, VASP I 10pg/L—r, WEEE#ELEL LT B-actin
B 1ugb—>, MMz T4~ —75— (Precision Plus Protein Dual Color Standards,
NAFeT v R TRT P —=XEREH) 2 10% RVT 7 VAT IRV (T 4— T —
e R Et) 12T T A L, EBRIKE A T o7, KEI%EO S L0 PolyVinylidene
DiFluoride (PVDF) E~D#R 21X, #EE#E & L C NuPAGE transfer buffer (f—&~7 1 v &
Y= A TUT 17 4 v ZHRASH) 2V, 4°C DIKIRENTY v 7 REEFIERE % A
T 250 mA T 120 T TG 21T o 7. BEHOIE, 01% O Tween20 % & e
TRIS Buffer Saline (TBS-T) Tk L, 7 m > ¥ 7 33E (PVDF Blocking Reagent for Can
Get Signal, HPERIEASH) © 1 Kl 7 v v ¥ 7 L7z, PVDF €% TBS-T T 3 [HI¥E
# L, Can Get Signal Immunoreaction Enhancer Solution | (B7ZEREA A1) THIRLZ 1 &
Uik (VASP antibody [3112S, CST ¥ v /S k£, 1,000 £5A7#K], anti-B-actin antibody
produced in mouse [A5441, 7' ~7 /L RV v F % ,3:-110,000 f54R) 2@ L T 4°C
T—MeA o Fa— kL7, BE PVDF % TBS-T T 3 FI{# L, Can Get Signal
Immunoreaction Enhancer Solution Il CGRVFE# AR E) TAHM L7 2 RFUK (VASP: Alexa
Fluor 680 anti-rabbit IgG, B-actin: Alexa Fluor 680 anti-mouse 19G [\ IV —F 7 1 v ¥
—H A =T 07 4y 7RG 10,000 FAR) ZEIL, =, BT T 1 KA >
Fa~_— kL7, WE PVDF % TBS-T T 3 HIEEHFL, FRIMREA A—V ¥ —
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(Odyssey, LI-CORInc.) T > X7 B &M L7,

M 36 £ O AR AL P 72 54l

T MZA I TNT /AN (AT A CRANREE, 7 7 A P —iASth) 12 L0 Rl
T, REMRE DRI AT - 72, MR 22 RfAl S B3 Ari (ADAVIA2120,
SIEMENS) (27T, it/ e i3 B BhEEE s Ak (CA-1500, A A v 7 ARk xtt) 12
T, MRACFR 72T BT B B b (7180, MRASHRASINAT 7/ mo—
XY I THIE L.

ifiL /IR EEEE

3.8% (Wlv) O = Uk 110 FETe 7 = Ui g Z » S REIRE 0 EREL L 7=, ik
1%, 150 xg T 10 Zrff=i L, PRP 243t L7=. PRP ®—¥f% 2,000 xg T 10 4y 0>
L, PPP Z/3BffL7-. PRP % PPP T# L, (500+50)x10%uL & L7=. PRP 120 puL
Ze i/ NBREEEE TR E 44 & (PRP31IM3, IMI Corporation) (2t~ R L, 37°C T 1 &4 v ¥ =
NR— kL7, 20O%, 5uL O ADP EiEdHDH\WNEX 2T —F IR Z RN LT 15 4 AOG
S, ADP fKJEFE 1.25, 5 B LD 20umol/L, =7 —4 UHKEE 2 BLO 10 pg/mL (2
BT DM/ MREEEZJE LTz, 5 2 RIORIGIT X 2 Fe K/ Mg 2R % % OEKR O i/ Mk
BEEE ()L L1z, 77 A7 LV ofui MRVER 2303 2 B8E, R-138727 (FKIRIE 1,
3, 10, 30, 100 pumol/L) % L < I% vehicle (saline) # PRP 2L, 30 432 ADP % #&
IREE 20 pmol/L & L<IEa 7 —F7 U AR EE 10 pg/mL THIM U7z, i/ MREESE L E
(Inhibition of Platelet Aggregation, IPA) 1ZLL F O FHE A THEI L7-.

IPA (%) =

x 100

A= vehicle RANRED (/MR EESE = (%)
B = R-138727 RANMEOD i/ MIEEEE 2 (%)

Ta—HA kA U —(Z X DIEECIL R ORI E

M/ NROTEHALDOFREIEE LT v —H A R A U —IZX Y /M o P2 L7 F &l
E LT, 7T BN 10pl %2 3ul @ ADP (#JEFE 1.25, 5, 20 umol/L) % L <% PBS
EIRFIL, & 51T fluorescein isothiocyanate (FITC)-labeled hamster anti-mouse CD61 antibody
(Clone 2C9.G2, BD Biosciences), 3 pL of phycoerythrin (PE)-labeled mouse anti-human CD62P
antibody (Clone Psel.KO.2.7, BD Biosciences), = LC 11uL ® PBS #~A 7 aFa2—7 N
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TR L C=IRT 15 /filA > F =~X— h L7z. 500 uL @ FACS Lysing Solution (BD
Biosciences) /M T 30 A > F=—hL, RMEREZEMIET. 7 —FL A—
4 —|Z1X FACS Canto Il (BD Biosciences) # V>, FITC [Ei:illaz i/ Mx, PE BiEitla
ZEMEAL L7z /i &flE L7z, 10,000 > FITC BtEfilad 7z v o PE oHEpte A K
77 5OSEE AR S 7= 0 OTEPEALI MR I O & Uiz,

3T — 5 L EENE O MR IE £ T L

F v MTF A Z—LF b U 7L 100 mglkg DREENER G- 5 2 & THRELZ T 7=,
27— VIR (Collagen |, rat tail, ' —€7 4 v vy —HV A =T 4 7 4 v 7 EXSH)
% saline TAHML, 01, 03, Img/mL & L7, HIRL7=2T7—47 &S L <X vehicle
(saline) % 1mlL/kg OFEE TCHFFIRNIZEERE L. a7 —7 o541, BV 20,
45, 90, 120 y# L L, 3.8% (W) OV = k% 110 Kaier — U ERINM & L CHIfL L
Fo.o M/MRENE BB IR T (B v 7 o, BARETLEMRASH) CEHHIL, &R
TOMEIT 2 T =7 RGO M MBI %16 (%) & LTRL, dht Tk
(% * min) ZHH L7z,
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Supplementary Table S1 Candidate off-target genes in vasodilator-stimulated phosphoprotein gRNAs.

VASP upstream gRNA

Sequence: GTGCAGCGTCCGAACCTCGCCGG

on-target locus: chrl:-81452591

number of offtarget sites: 23 (9 are in genes)

Off-target candidate sequences Score Mismatches UCSC gene Locus Gene symbol
GTCCAGCCTCGGAACCTCGGCAG 0.4 4MM s [3:8:11:20] NM_001108335 chrl2:-43306462 Rasall
CTGCAGCGTGAGCACCTCGCGGG 0.3 4MMs [1:10:11:13] NM_001106443  chr2:+207615574 Mstol
GTTCAGCCTCCGAACCACGTCGG 0.3 4MM s [3:8:17:20] NM_001025741 chr6:-141552861 Emil
GTGCTGCGTCTCAACCTCTCTGG 0.1 4AMMs [5:11:12:19] NM_001109128  chr19:+48090791 FbxI8
CTGCAGCCTCCGCACCTGGCCAG 0.1 4MMs [1:8:13:18] NM_001270947 chr3:-157283350 Tp53inp2
VASP downstream gRNA

Sequence: TAAATGCTATGCCCCATCGAAGG

on-target locus: chrl1:+81437056

number of offtarget sites: 90 (6 are in genes)

Off-target candidate sequences Score Mismatches UCSC gene Locus Gene symbol
CTAATGCTTTGCCCCATCCAAAG 0.3 4AMMs [1:2:9:19] NM_001033923  chr4:+142950824 Gimap8
TACATTCAATGCCCCATGGATGG 0.2 4MMs [3:6:8:18] NM_ 001034949  chr5:+161211217 Tmco4
TAAATGCTATGCCAGTTCCATGG 0 4MMs [14:15:16:19] NM_001170329 chrl:-82806734 RGD1564380
TAAATGCTATGCCAGTTCCATGG 0 4MMs [14:15:16:19] NM_001170329 chrl:-82813467 RGD1564380
TAAATGCTATGCCAGTTCCATGG 0 4MMs [14:15:16:19] NM 001170329 chrl:-84155999 RGD1564380

Number of possible off-target sites were 23 (9 are in genes) for upstream and 90 (6 are in genes) for downstream. Top 5 of candidate genes were listed.
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Supplementary Table S2 Primer pairs of off-target candidates.

Gene symbol

Forward 5'-AGATCGCAGCGCACAGCTAC
Rasall

Reverse 5'-CTGAGAGCCCCCTCCCACAG

Forward 5'-GGCCCTAGAGGAGGAAGAGG
Mstol

Reverse 5'-AAGACGTCCGGGCACAGCTC

Forward 5-TCTTAGGTCGGTAGACTGTGTCG
EMI1

Reverse 5'-CAAAGCACACCAACAAAGACTGT

Forward 5-CCCTTTTACACTTCTGGCACTG
FbxI8

Reverse 5'-CCAGTACAGAGGGTCTCACCAC

Forward 5'-TGTACCCCTCAGTTAGGACATCA
Tp53inp2

Reverse 5'-CTGCTACAGAGGAGGCAGAAGG

Forward 5'-CACAAAGGAAACTGAGGACAGTG
Gimap8

Reverse 5-GCTCCATAGAACAACAGAGTCCA

Forward 5-TTTCACACAGAGGGAGTAGACCA
Tmco4

Reverse 5'-CCAGGCTACCTTGGATTACAAAC

Forward 5'-CAGCACCAAAGTGCTACTTGACT
RGD1564380

Reverse

S-ATTCCTCCCTAACACCCAGAGTT
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7 v MikEET IV

ETIVOFEICIL 6 BEDT v NEHWEZ. Ty MIA Y 7T VR A LY A
T, ASEIRE &R S, lED7-$ o7 v —7 (MC0.5PSB, Transonic Systems,
Inc.) ZABHBEINRICEEE L, VA Ny 77 —[fiiit (TS420, Transonic Systems, Inc.) (2 &
D RRREALC I 2 E L7z, 40% (Wiv) $AbEE 8k &R Z F872 2mm x 3 mm D AHK
(No.2) 1 Fr&=SHEFR bicks &, 3 MMl L. #» 5 60 MMz E L, miko
FERTLIEMEN 1 A X 2R R A TTO, 60 M5 6, MO @iass i & i o7z
K OEIG 2 MBI FR L Lic, MEHEZ#& 2 o @EiTimsE S8, 10% hiERLr~ 1
VAR T 5-10 Sy MIENRIEE L7z, HA0EE gk L v B L7 SHBIRZ £ L, 10%
iR L~ U CRRERICIRE Us . EAITEEIRS S 3 T (RS 8k TR L 7= S E)
AROH AR, g2 5 100, 200 um EEALER) ER L7, ~NT 7 0 U 2{FRL, HE
Yutt, EVG YetaZiTo7-. EVG Yt Tk, MAWNWEmE (A) & MmiemfE (T) % g
¥rv =~ bo =7 (Win ROOF 2013, Mitani Corporation) % W TEHIIL, %25 (100 x T/A)
AREH L. 2k, MENERR, MismiEs LORERIT 3 S DOEADFEE A fEK
TLOFHAE S L.

7 v MET IV
T MZF A H—LF b U UL 75mglkg DIEIENER G35 Z & CTHEEE T 7=,

FEREIH L THRMET T A RMELIZIRRET, MEZ 0T 727 v M & 37°C ORI~
b ETIEMZIZ L, #JT (Nodl, 7 = W—22apl Itk iatt) 2V CTROEWmNG 4
cm OEFTIZERS 1mm OBIAIZITV, BERS ML S 72, UIAI 5 15 Ff i i
HIZAH (No.2) 2P LY THEYEZ 30 ViR L7z, T v FORERICH LY Tl
EAROERHE L, AROERE CBHLCEEHMWEOHEEZFHEL, Zhic 15 ZFL
5 Z L TEOMEOMIMEEE () 2#HEH L

PRI O HIE

VASP ® U igfbid e Mgy F A OMES v~ (CY-QUANT VASP/P2Y12,
BioCytex) Z HWTHIBED~ =27 WITiE> THIEL7Z. 7 v baifih 7 V% R-138727
(#&¥EET 1, 3, 10, 30, 100 umol/L) % L < (X vehicle (saline) & 1 WA v F2— |
L7z, &fiX 1 stoF = —7124000, F v MEBOIEHELH A (prostaglandin EL[PGE1])
& B(PGE1+ADP) Z¥NL, =R T 10 /A o F aX— bk Lz, (B OFR M ERA K %

80



MZTHTARORMEREMBE L, ~ U Afie b VASP £/ 7 n—FAfifkza— kL
7= 96 well 'L — MZH o7 NEEMLz. =ET 30 oA ¥ =—kL7%, 300
ul/well O Ve FAFEEE T 3 FWEH Lz, ~ LA A —B ik Sz~ 7 AHie bV
VERL VASP Bifk% 2 itk e LCRINL, =T 30 /0 A v F2~—hL7=%, 300
uL/well O Ve AfEER T 3 MY L. 3,3°.55-T T AF AR A 2 U ETMLT
I, |IRT 30 SHArFa— L%, ROMEIRRKRE UTHEEZEMNL THEA
DA Z AT ST, 450 nm DR TOWLE A 7 L — U — 4 — (SpectraMax Plus
384, ELFx 2T =T ATy A St) CHIE L. Mo U gk VASP,
L PRI A FOFHRERIC L HH L.

Phosphorylated VASP antigen = OD(PGE1) — OD(blank)

PRI(%) = OD (PGE1) — OD(PGE1 + ADP)
0D(PGE1) — OD(blank)

x 100

OD(PGE1) = absorbance at 450 nm (activator A sample)
OD(PGE1+ADP) = absorbance at 450 nm (activator B sample)
OD(blank) = absorbance at 450 nm (blank)

e Rt AT

50% BHE#E (50% inhibitory concentration, 1Cso) LAZ D 4T ORI EOHEH T~ A
smay 7 b 2013 (HA~A 7 vy 7 MEREHE) T, T— X2 I3EHE + 3
R (mean+ SEM) TF/r L7z, 1Cs 3 XY 95% {5 #EHX[H (95% confidence interval, 95%
Cl) OFEHIZIE SAS 27 AU U —R 9.2 (SAS Institute Inc.) % fv /=, Mg, Mk
b2, ek, HMRERICOWTEATF 2 —FT > FO t BRE (EMPT & LT VASPT &
VASP~ % Lbi, BIfiEdT & LC VASPY & VASP~ % [big) 247\, JEMEAb i/ MR
(PBS & ADP #ltig), U Mgk VASP fLJsi&E (VASPY* & VASPY", VASP /" # i),
IPA 3 X O PRI (vehicle & R-138727 #% LLg) IZ DWW TIEX v 3y hOEZEEAIT >
7-. R-138727 O HEISHEIZ A © 7 —~ » OFEMREMEIC L 0 5/l L7-. #EHETIC
X SAS v AT LY U —2 927wy, P {EA 005 KiiiCholc & TITHEED Y LA

ELT=.
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HERE S

ot ZE OB MR E R, R IRIMAR ZERRIE & W o T iARiE 1R, ARFE LOBEZERETH
5. ZHVETIZME OB HREICEEE T 5 f/MR, &ER, MEREZENE L THEL
7Pt ARE N AR S 4L, MARIED TR LONRIRICERL L T&E 72, fl0E, meefEfdkic
DT, rt-PA BIIEN D 4.5 RERILIN O S N ZE R O MEEIR & S35 3K
ELTHIBE N, SMENERICEEEZ 720 Lo, PuiMERICEBI L T, @sunwiaetts
EENS T 7 AR LA F—P IEKOVO L OT ALY VAR LR S TE .

T, BUETIX ADP ZREAKROOE D P2Ye ZRAEOHEFIE LC/7uE R/ L

v, HTERO P2Y ARG L U THERRBN R, EHRBUMEAER P2, X
VERD 72PN/ IMIER 2R3 77 A7 Vb, SBI3TF= ) v D UEERR T A
ZruApplflEn, BUETIET A Y v b P2Yn SZAEKIEHIHEIC X 5 Hui/ M Al
DFRRIECod 5 DAPT (LR MEREMRE ORI TH 5 .

P ARSEOBFFEB R IC BV T, FuliRsRoFZER I WX, BIFER (Mt A0
JE) DY AT ZARR L2 EEM GuinelEl) 23T 256 KOMER &% 7l
TENUAOBETHY, AEBKIFRICBWTIE, F& LTERBME HWZET LRI
Ko TEOAEMER LU, & OIIIEABET ORI THh TE 2. —HOAHET
Zeik, Pikedis U CRELZL 0L HIUE, bAHOAIR 2k & L CApEN - 318
FHIRAMAOAIC b EBN L7, — 5T, JUARIEOAISEFJEIC BV TRIEMIR LT
WRREDNETET D

Bl 20, MAREMIEIZOWTIE, SPESIMEZEIZB O T t-PA OFIG & 72 2RVl
JEEXGE LD DHEHF, HOHWTHIMY A7 2T 5 2 & BT Frl AN EE N T
Wh. LinL, TRETOEZAS n-PA IThe SHREANT EfiSuTn . ZoRE 2
FROOEDE LT, MAREMRIEZFMT 572 O DOEHTE HIMEEET T LB N2
EBFEFOND. FEOMIENS, B R Ty FHT t-PA ~OIREMHRICHEERHDH Z &,
MMAT rt-PA ITHREMRELS O F CTHIMFRICHF G L O 52 ERMbLNTEYD, nt-PA
NOJEEMEDOFE NIRRT MO IERE 223N 2 451 TV 2 ATREME Y b o 72, W 21T,
JHFEZERAEIC 31T D nt-PA DIGZEM A © MOEST8WET VEAER L, ZhaiEAL
T n-PA DI Y R 7 ZARS 2 FAICHH oy 2 A4 2 e s it 2 flid-4 2 = &8
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KD BTV,

P/ MREIZBI L Tk, DAPT 2N EMIEIEMIE OIS TH L ICHEDL LT, ZoAM

RAMEHEO @ WIERR OB E T VTR ST IR o7z, D xIT, ERRIMEMED
B WAV EIEGRE 2 M L BT T L 2N L, BUTIRIR O VERIBEFF B9 2 P FE 0
PRGBS 2T 2 Z LS Th o 7o, S DT, P2Y ZARIEHISK
IZDOWTIE, P2Ye SRR 7 F VORI HEGUE 23T 2 34 A~——& LT
MR DX X7 DO D VASP OV Vg z e FH &5 PRI WS T
7208, P2Y12 ZAMIEHEE O P/ MIIER IRV T VASP BB 72 %E ZH > T 5 )
IZOWTIEHA L TR o7. PRI, P2Ye SFEEHFHE O n ' —h~—I—L LT
REICHN DI TND Z & h, VASP OAFRR - SKFLEM 2B R A2 M5 Z L I3E
FETH T2,

ARBFZETIE, Mkeia s K OPti MRIE DSBS - 1ERIEFFRT 21T 2 BRI TULT
DEWET VR LTz

® 1t-PA ([TXT A HEIGMEN E MW AN ZEE T L
o SEIEERE O EIRE IR 2 R T O EE T L
® P2Y1 ZEEIEHEHEK O/ IMERIZXT 5 VASP D5 % it 4 5 BinF B8

CETIE, tPA BETFENEMEO Y v —4 — N CHEFRBE T BB FHET v M
L7z, 207y ME, B & v 5 RafE e U CE AR & [FAER D t-PA Bis 138
w7y A& L, POHIEITES Doz, t-PATg 7 v M & v 7o e e i
FEETILTO nt-PA OEBHEIL 1mgky THY, b MEKMHE (0.6-0.9 mg/kg) (ZITH
o7z, tPATg 7 v OB T Z N E TIZ/2 <, n-PA 1 X OF Ol iRIA#EE O F M,
BRMEOFHIZB W THHATH L Z MRS .

—ETIE, n-PA SITRIOBT TRIEZ (et 5 TAFla FAEL G OFANIZ S t-PA
Tg7 v bIGHARETH D Z L E/R L. +PATg 7 v FEFIHT 2 2 & T, TAFla fl%E
&4 OIRIEEE e in vivo TEPEFHIICINZ, #ERITMA L SN TEIANEMED t-PA 4
Fo7n LICHIR « BiRike T 5 1IC8F 5 TAFla BLE(L A O bLmAREM 2 FHET& 5 =
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EAVHIB L., & 51T, nt-PA [THAT, TAFla FRECEWITH MY 2 7 BMEWZ & A2 B
ST L.

FIE T, IR EREZRB I OVEESZMICE MIERIL TWA 7 X 2R R & LT
AV, SPERIEEREOIEREEHR CTh D DAPT L2 M2 R 9 0il7e Ml £ LA {EHT
XDLHDRE LT, TAEV T TRAT LT LD DAPT 1374 Ml BT /LSBT 50
FEZE DIRFE 2 b S8, O A UGE L-. RET /UL, SMEERE oW sz, N
2 CHH P RO IEHFHRIZ L > THHTH A5 .

BT, P2Yn ZRBEPIROOE 2T T 27 L O IMAERIZR LT VASP
WNEBEFH LTS NERIET 5 BT VASP K7 v hE{EH L, ZTOHEENZOWTHR
7t L72. CRISPR/Cas9 % JH T VASP K#E7 » M Z&{EH L, VASP 1 ADP B LU= —
T K Bl REREE, IMARTERL, hifid LT T X7 Lo ofii s/ MRERIZIS W T EE
RE R L TN RWZ L ER L. T AT LALAOERNBELNT-MAIE, o
D PY12 ZEFEETHL 7o B K7 LARTF 7LVl S TEELTHA D

ik, RBFRICENT, BEFWED D WVIZAR T L Y, MRS X O/
WRIED HEZHEPR - A IR TREANT O B L e DHTH B ET VA L. +-PATg 7 >
N AR ZE D O W 22 AR R R 3E O IEYL, 7% ML BT /L1 Ml DJRRE A 1 = X L0
Jeds K OHTHL 22Ul MR D VTR 2T 2 b D, DHERBOUGEICET G L O 23EA O
m A, VASP KR T v MM L OME AW T2 1T D VASP O EIfFII~DH
Bz e s ns.
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