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Constructive Understanding of the Platelet Function for the Onset of Myocardial
Infarction.
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GPIb von Willebrand

Platelet cell play crucial roles for the onset of thrombotic diseases such
as acute myocardial infarction. We aim to construct the physiological function of platelet cell on
computer with the use of simulation technology. Platelet adhesion under blood flow condition,
activation locally started at site of platelet adhesion, transduction of activation signals and
energy metabolism, local release of vaso-active substances from dense or alpha granules, the impact
of local blood flow conditions on the distribution of locally released substances, local activation
of coagulation on the surface of platelet membrane, are all implemented in our platelet cell
simulator. Platelet adhesion at site of endothelial injury was mediated exclusively by platelet
glycoprotein Ib binding with von Willebrand factor. All physical interaction among atoms
constructing GPIb, WWF and waters were solved to predict dynamic three-dimensional structure and
binding force between GPIb and VWF.



30%

2-5 pm

mm
2-5 pm
RNA
ADP CD40 ligand
von Willebrand
RANTAS
P-selectin

o



Navier-Stokes

flow chamber

von Willebrand VWF
@
RiCS
VWF
ATP
ATP
ATP
A
PAR-1
)
a
®)

B1. FrmEk e/ MREE

Glycoprotein (GP) Iba  von

Willebrand VWF
GPIba.  VWF
GPIba VWF
18
Force: F = Mass:
M x Aacceleration: A
FX-10
8

CHARMM  (Chemistry at HARvard
Macromolecular Mechanics)

NAMD
(Nanoscale Molecular Dynamics)
Wild type GPlba

VWF
GPlba G233V G233A
VWF  G561A, C509R
@
VWF 1
4%
Erythrocyte
2 300 8%
2
% t *12%
2 2200 T
E E ‘ 24%
; i 36%
=
E
3
2

0 0.5 1 1.5 2

Time (minuets)

@

RiCS



GPIIb/I11a
GPlba

2 GPlba  VWF

|f/NRE T L
#Ak2i%| GPIba | #AaAAILH RS

2. RICS EI=FBL -/ M.

1. Resting Platelet (with 2. Initiation of Local 3. Spreading Intracellular
localization of dense granule) Activation Activation Signals

€c€e

[ A 4.Activating Signals

A i 5.ADP releasingto 6. Majority of ADP released out
L Reaching to Dense Granule s iuo of pl-u’lcl from Dense Granule to Outside
Me

.CE¥®

B
(Goto S, et al. Circ J, 2015)
B3, fvMrfRia s BFTRIASh -t EOMRAL T FIVREL RN SO

®

Fibrinogen Fibrin

\_/

Thrombin

Endothelium

Goto S. Clin Cardiol 2014
Ea. iR EEAREER T HET IV

20% 200%

40

Journal of Biorheology

4)
RiCS

Hs. f/Mg ik & B B O FR kO EM

ADP
ADP
®)
GPIba
von Willebrand VWF
A VWFEGPIba®) B ERE IS U2 F OIS DR FvTavk
o &, ~ s
gx Y
(a) 27.5A (b)31.0A (c) 40.0 A (d) 65.0 A

B. GPIba&von Willebrand EF D E {54 L Potential of Mean Force DR

g 2 100
£ ;
0

§ 2 ¥ 50

8 o

g g

g o 150 8

2 T

= 8 + M g0 3

5 .o} — PMF i

2 — Force ..

T 12t 150

5-14 i L L L L o0p (Shiozaki s etal.s
30 40 50 60 70 80~ " Atheroscir Throm, 2016)

GPlba&von Willebrand BF 0 E O 58 (A)
6. H—GPIbabVWFDIEEHES S UK E HDaV/MMEIZ LS FRIEHE

FX-10

0.54 Potential
of Mean Force PFM



25

Shiozaki S, Takagi S, and Goto S.
Prediction of Molecular Interaction
between Platelet Glycoprotein Iba and
von Willebrand Factor using Molecular
Dynamics Simulations. J Atherosclr
Thromb 23, 455-464 (2016)

Bonaca MP, 21 8 ,
Ischaemic risk and efficacy of
ticagrelor in relation to time from
P2Y12 inhibitor withdrawal in patients
with prior myocardial infarction:
insights from PEGASUS-TIMI 54. Eur
Heart J7:37(14):1133-42.2016

Goto S, 4 . Ticagrelor versus
Clopidogrel in Japanese, Korean and
Taiwanese Patients with  Acute
Coronary Syndrome: The Randomized,
Double-blind, Phase III PHILO Study.
Circ J, ; 79: 2452-2460 (2015)

Bonaca MP, 25 17

PEGASUS-TIMI 54 Steering
Committee and Investigators.
Long-Term Use of Ticagrelor in
Patients with  Prior Myocardial
Infarction. N Engl J Med,

372:1791-1800 (2015)

Tomimatsu H, Nishibuchi Y, Sudo R,
Goto S and Tanishita K. Adhesive
forcpe between Al domain of von
Willeb'rand Factor and N-terminus
domain of Glycopnotein lbalpha
measured by AFM. J Arteriosclr
Thromb, 22(10):1091-9. (2015)

Lip GYH, 20 6 ! Does Sex
Affect Anticoagulant Use for Stroke
Prevention in Nonvalvular Atrial
Fibrillation? Circulation:
Cardiovascular Quality and Outcomes,
8(2 Suppl 1):812-20, (2015)

Tomita A, 5 5 . Development of
Virtual Platelet Implementing the
Function of Three Platelet Membrane
Proteins with Different Adhesive
Characteristics. J  Atheroscler
Thromb.: 22(2):201-10(2015)

Goto S and Goto S. Selection of a
suitable patient population for new
antiplatelet therapy from the large
clinical trial database of the thrombin
receptor antagonist in secondary

10.

11.

12.

13.

14.

15.

prevention of atherothrombotic
ischemic events-thrombolysis in
myocardial  infarction 50  trial.
Circulation 131, 1041-1043 (2015).

Goto, S. and Goto, S. A novel approach
indirectly comparing benefit: risk
across oral antithrombotic therapies in
patients with atrial fibrillation. Are the
evidences of current dose-adjusted
anticoagulation with warfarin stroke
prevention for patients with atrial
fibrillation  sufficient enough to
compare with newly developed
non-vitamin K oral anticoagulants?
Eur Heart J-  Cardiovascular
Pharmacotherapy 1, 83—85, 2015

Potier L, Roussel R, Labreuche dJ,
Marre M, Cacoub P, Rother J, Wilson
PW, Goto S, Bhatt DL, Steg PG.
Interaction between diabetes and a
high ankle-brachial index on mortality
risk. Eur J Prev Cardiol. 22, 615-621
(2015)

Udell JA, 11 5 : Metabolic
syndrome, diabetes mellitus, or both
and cardiovascular risk in outpatients
with or at risk for atherothrombosis.
Eur J Prev Cardiol. 21(12): 1531-40,
(2014)

Levine GN, 8 3 . World Heart
Federation expert consensus statement
on antiplatelet therapy in East Asian
patients with ACS or undergoing PCI.
Nature Review Cardiology 11: 597-606,
2014

Goto S, 15 1 .Efficacy and
Safety of Apixaban Compared with
Warfarin for Stroke Prevention in
Patients with Atrial Fibrillation from
East Asia:A  Sub-Analysis of the
Apixaban for Reduction in Stroke and
Other Thromboembolic Events in
Atrial Fibrillation (ARISTOTLE) Trial.
Am Heart J,168: 303-9, 2014

Sorbets E, 11 7 .
Renin-Angiotensin System Antagonists
and clinical outcomes in stable
coronary artery disease without heart
failure. European Heart Journal 35:
1760-8, 2014

Matsumoto M, 13 6
J-ROCKET AF Study Investigators.
Rivaroxaban versus warfarin in
Japanese patients with non-valvular
atrial fibrillation in relation to
hypertension: a subgroup analysis of
the J-ROCKET AF trial. Hypertens
Res. 37(5):457-62, 2014



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Bonaca MP, 9 5 . New ischemic
stroke and outcomes with vorapaxar
versus placebo: results from the TRA
2 °P-TIMI 50 trial. J Am Coll Cardiol.
264(22):2318-26, 2014

Baghai M,9 8 .Platelet
repellent properties of hydrogel
coatings on polyurethane-coated glass
surfaces. ASAIO J. 201460(5):587-93,
2014

Ruff CR, 10 . Long-term
cardiovascular outcomes in patients
with atrial fibrillation and

atherothrombosis in the REACH
Registry. Int J Cardiol, 170(3):413-8,
2014

Uchiyama S, 13 6 . Net clinical
benefit of rivaroxaban versus warfarin
in Japanese patients with nonvalvular
atrial fibrillation: a subgroup analysis
of J-ROCKET AF. J  Stroke
Cerebrovasc Dis. 23(5):1142-7, 2014

Goto S,Tomita A. New Antithrombotics
for Secondary Prevention of Acute
Coronary Syndrome. Clin Cardiol.
37(3):178-87, 2014

Kohli P, 13 12 ; REACH
Registry Investigators. NSAID Use
and Association with Cardiovascular
Outcomes in Outpatients with Stable
Atherothrombotic Disease. Am J
Med.;127(1):53-60, 2014

Hori M, 13 6 ; JJ-ROCKET AF
Study Investigators. Rivaroxaban
versus warfarin in Japanese patients
with nonvalvular atrial fibrillation in
relation to the CHADS2 score: a
subgroup analysis of the J-ROCKET
AF trial. J Stroke Cerebrovasc Dis.
23(2):379-83 (2014)

Ducrocq G, 10 6 . A History of
Stroke/Transient  Ischemic  Attack
Indicates High Risks of Cardiovascular
Event and Hemorrhagic Stroke in

Patients with Coronary Artery Disease.

Circulation. Circulation. 127(6):730-85
(2013)

Goto S, Tomita A. High on-treatment
platelet reactivity (HPR): what does it
mean, and does it matter? Thromb
Haemost.;109(2):177-8, 2013
Bangalore S,12 6 .L.B-Blocker
Use and Clinical Outcomes in Stable
Outpatients With and  Without
Coronary Artery Disease. JAMA 308
(13): 1340-1349, 2012

7

Goto S. Application of High

Performance Computer Technology for
Cardiology. 77th Italian Society of
Cardiology, Rome, Italy (12/2016)

114

(04/2017)

Goto S. Potential Impact of Blood Flow
on Thrombus Formation in Normal
and Aneuyrhmal Arteries. 13th
International  IntraCranial  Stent
meeting, Kobe, Kobe International
Hall, Japan (11/2016)

Goto S. Systems of Care and
Challenges to the Treatment of ST
Elevation Myocardial Infarction in
Japan. The American College of
Cardiology.16, Chicago, McMick Place
USA (04/2016)

Goto S. Application of high
performance computer technology to
the area of cardiovascular research.
80th dJapanese Circulation Society,
Sendai, Sendai International Holl.
Japan (03/2016)

38
(12/2015)
Goto S. Risk of Thrombosis in Japanese
Patients as Compared to Other
Regions of the world. The 79th
Japanese Circulation Society, Osaka,
Japan (04/2015)

2
Goto S. Vascular Engineering of Blood
Coagulation. In Tanishita K and
Yamamoto K (eds) Vascular Engineering
2016 (Springer): 211-219, (2016)

144 , 2016

o o

GOTO, Shinya

50225653



