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Supplementary material (SM) file organization

We have created this supplementary file to organize the mathematical equations of the
computational models analyzed in our systematic review.

In the “S2: Searching terms” section, we present the search terms used in various search engines
(PubMed, Embase, The Cochrane Library, Scopus). It is important to note that each engine has its own
conventions for using logical operators like “OR” and “AND”.

The “S3: Abbreviations” section includes a table containing the abbreviations used throughout
the manuscript and this supplementary file, along with their meanings.



The “S4: Variables description” section presents a table containing the variables that appeared
throughout the mathematical expressions of the computational models. This table presents the symbol,
meaning of the variable, the unit of measurement, and values range, when applicable. Notably, in some
studies analyzed, variables emerged that did not provide a sufficient description of their meaning. In
these cases, such variables were not included in this table. We recommend that if the variable is not
found in this table, readers look for its meaning in the original reference.

Sections “S5” through “S9” contain tables presenting mathematical equations for various
components of interest, such as Antithrombin III, blood factor VIII, PC, fibrin(ogen), and vWF. Each
table includes the reference, mathematical expression, kinetic parameter values, a brief description of
the model used (if applicable), and original references.

2. Searching terms
2.1. PUBMED

(“mathematical model” OR “mathematical model”’[MeSH Terms] OR “mathematical modeling”
OR “mathematical modeling”[MeSH Terms] OR “computational modeling” OR “computational
modeling”[MeSH Terms] OR “computational simulation” OR “computational simulation”’[MeSH
Terms] OR “computer simulation” OR “computer simulation”’[MeSH Terms] OR “model simulation”
OR “model simulation”’[MeSH Terms]) AND (“blood clot” OR “blood clot’[MeSH Terms] OR
“thrombus” OR “ thrombus”’[MeSH Terms] OR “blood coagulation” OR “blood coagulation”[MeSH
Terms] OR “blood plug” OR “ blood plug”[MeSH Terms]) AND (“d-dimer” OR * d-dimer’[MeSH
Terms] OR “fibrinogen” OR “fibrinogen”[MeSH Terms] OR “von willebrand factor” OR “von
willebrand factor”’[MeSH Terms] OR “factor VIII” OR “factor VIII'[MeSH Terms] OR “p-selectin”
OR “p-selectin”’[MeSH Terms] OR “prothrombin time” OR “prothrombin time”’[MeSH Terms] OR
“activated partial thromboplastin time” OR “activated partial thromboplastin time”[MeSH Terms] OR
“antithrombin” OR “antithrombin “[MeSH Terms] OR “protein C”” OR “ protein C’[MeSH Terms] OR
“protein S” OR “protein S”[MeSH Terms])

2.2. EMBASE

(‘mathematical model’/exp OR ‘mathematical model” OR ‘mathematical modeling’/exp OR
‘mathematical modeling” OR ‘computational modeling’/exp OR ‘computational modeling’ OR
‘computational simulation’/exp OR ‘computational simulation” OR ‘computer simulation’/exp OR
‘computer simulation’ OR ‘model simulation’) AND (‘blood clot’/exp OR ‘blood clot’ OR
‘thrombus’/exp OR ‘thrombus’ OR ‘blood coagulation’/exp OR ‘blood coagulation’ OR ‘blood plug’)
AND (‘d-dimer’/exp OR ‘d-dimer’ OR ‘fibrinogen’/exp OR ‘fibrinogen’ OR ‘von willebrand
factor’/exp OR ‘von willebrand factor’ OR ‘factor viii’/exp OR ‘factor viii’ OR ‘p-selectin’/exp OR
‘p-selectin’ OR ‘prothrombin time’/exp OR ‘prothrombin time’ OR ‘activated partial thromboplastin
time’/exp OR ‘activated partial thromboplastin time’ OR ‘antithrombin’/exp OR ‘antithrombin’ OR
‘protein ¢’/exp OR ‘protein ¢’ OR ‘protein s’/exp OR ‘protein s’)
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2.3. The cochrane library

(‘mathematical model” OR ‘mathematical modeling” OR ‘computational modeling’” OR
‘computational simulation” OR ‘computer simulation” OR ‘model simulation’) AND (‘blood clot” OR
‘thrombus’ OR ‘blood coagulation” OR ‘blood plug’) AND (‘d-dimer’ OR ‘fibrinogen’ OR ‘von
willebrand factor’ OR ‘factor viii’ OR ‘p-selectin’ OR ‘prothrombin time’ OR ‘activated partial
thromboplastin time’ OR ‘antithrombin’ OR ‘protein ¢’ OR ‘protein s’)

2.4. SCOPUS

ALL ( ( “Mathematical model” OR “Mathematical modeling” OR “Computational modeling” OR
“computational simulation” OR “Computer Simulation” OR “model simulation” ) AND ( “Blood clot”
OR “Thrombus” OR “Blood Coagulation” OR “blood plug” ) AND ( “d-dimer” OR “fibrinogen” OR
“vol willebrand factor” OR “factor VIII” OR “p-selectin” OR “prothrombin time” OR “activated
partial thromboplastin time” OR ““antithrombin” OR “protein C” OR “protein S’ ) ) AND ( LIMIT-TO
(DOCTYPE, “ar” ) OR LIMIT-TO ( DOCTYPE , “re” ) )

3. Abbreviations

Table S1. Abbreviation list.

Abbreviations Meaning

PC Protein C

PCA Activated protein C

ATII Antithrombin III

Ba A sum of factors [Xa and Xa

Fg Fibrinogen

Fn Fibrin

H Heparin

H’ Surface-bound heparin with a length of 5 saccharides
H” Surface-bound heparin with a length of 26 saccharides
H” Surface-bound heparin with a length of 70 saccharides
HC Heparin cofactor

mlla Intermediate meizothrombin

PLS plasmin

TF Tissue factor

TFPI Tissue factor pathway inhibitor

™ thrombomodulin

W% Prothrombinase

11 Blood factor II

lla Blood factor Ila

Continued on next page
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Abbreviations Meaning

A% Blood factor V
Va Blood factor Va
VIl Blood factor VII
Vlila Blood factor VIla
Vil Blood factor VIII
IX Blood factor IX
Xa Blood factor [Xa
Xa Blood factor Xa
Xla Blood factor XIa
Xlla Blood factor XIla
a1 AT Alpha-1 antitrypsin

Table S2. Abbreviations and studies frequency of the ten biomarkers.

Biomarker Abbreviation Frequency
D-dimer - 1
Fibrin(ogen) - 30
Von Willebrand Factor vWF 9
P-selectin - 1
Prothrombin time PT 1
Activated partial thromboplastin time APTT 1
Antithrombin III ATIIT 32
Protein C PC 19
Protein S PS 0
Blood factor VIII FVIII 22

4. Variables description

Table S3. List of variables, description, the unit, and values range.

Variable Description Unit Range
Capc Concentration of APC M N/A
Carm Concentration of ATIII M N/A
L . 1. X 1076 M [18] -
Carmi(t =0) The initial concentration of ATIII M 3226)( 10-6 M [1[8;8]
Carritup Concentration of ATIII upstream M N/A
Ca The concentration of the sum of factors [Xa and M N/A
@ Xa
Cr, Concentration of fibrin M N/A
_ -7
Cr, (t=0) The initial concentration of Fibrin M 0 M18,29]-3.5 x 107" M

[18,29]
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Variable Description Unit Range
Crnq Concentration of deposited fibrin M N/A
Cr,=11, Concentration of Fn=Ila M N/A
C Fy Concentration of fibrinogen M N/A
C F, (t=0) The initial concentration of fibrinogen M i:ég‘;foo—?l\l:[/l[[;?]
C Fga Concentration of deposited fibrinogen M N/A
c g;t 1(\1/[ax1mum 10(:_al concentration of fibrin polymer M N/A
ue to saturation
Cry=11, Concentration of Fg=Ila M N/A
Cr, Concentration of fibrin polymer M N/A
Cy Concentration of Heparin M N/A
Cy=ari Concentration of H=ATIII M N/A
Covrurin ;13111; :hoi)l;zn;act;zr?j essurface bound heparin with a M N/A
Co The concentration of surface-bound heparin with a M N/A
i =ATII length of 26 saccharides
Cosrin ;l;lrlleg :;rol?;r(l)tr::ii aorf ds::lsrface bound heparin with a M N/A
Chc Concentration of Heparin cofactor M N/A
Cuc=arin Concentration of HC=ATIII M N/A
Conit, Concentration of mlla M N/A
Cpc Concentration of PC M N/A
Cpc(t =0) The initial concentration of PC M 6.0 x 1078 M [34]
Cpca Concentration of PCA M N/A
Cpca(t =0) Initial concentration of PCA M 0291~ _10
1.59 x 107 M [29]
Crrpr Concentration of TFPI M N/A
Crrzvi, Concentration of the complex TF = VI, M N/A
Crm=ing, Concentration of TM=Ila,s M N/A
Cy Concentration of prothrombinase M N/A
Cy Concentration of 11 M N/A
Ci1, Concentration of Ila M N/A
Cus Concentration of 11§ M N/A
Cpi F Concentration of free factor Ila M N/A
Cri,=r, Concentration of Ila=Fg M N/A
Cii,=F, Concentration of Ila=Fn M N/A
Cy Concentration of V M N/A
Cy=11, Concentration of V=Ila M N/A
Cy, Concentration of Va M N/A
Cyn Concentration of VII M N/A
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Variable Description Unit Range
Cyii=x, Concentration of VII=Xa M N/A
Cyinr Concentration of VIII M N/A
Cyini(t =0) The initial concentration of VIII M ;8 i 18_12 x Eg
C:,‘Iz; ! Concentration of VIII up-stream M N/A
Copm F"l)"ll;:e(lz;)tncentratlon of factor VIII on activated M N/A
Cvinry, Concentration of VIIIa;p M N/A
Cving, Concentration of VIlla; M N/A
coot Concentration of platelet-bound factor VIII M N/A
Cvi, Concentration of VIlla M N/A
Cvui, (t=0) The initial concentration of VIIIa M (1).1(;{([311(1:10 M [56]
Con I Concentration of blood factor VIlla up-stream M N/A
C&’,‘,t,‘; t Concentration of platelet-bound factor VIIla M N/A
Cvi,=ix, Concentration of VIIIa=IXa M N/A
Cyin=n, Concentration of VIII=IIa M N/A
Crx Concentration of IX M N/A
Crx=x1, Concentration of IX=XIa M N/A
Cix, Concentration of [Xa M N/A
Cixs Concentration of X} M N/A
Cixsr Concentration of 1X;* M N/A
Cx, Concentration of Xa M N/A
Cxs Concentration of X M N/A
Cx,F Concentration of free factor Xa M N/A
Cx,=v,? Concentration of X, = I, bond with platelet M N/A
Cy oy e Concentration of prothrombinase comll)lelzx, M N/A
a=’e assembled on the exogenous phospholipids
Cy =y v Concentration of prothrombina.se.complex, M N/A
a=’e assembled on the endogenous lipids
Cxi=x1, Concentration of XI=Xla M N/A
Cxi, Concentration of Xla M N/A
Cxih Concentration of XI M N/A
Cxise Concentration of X13* M N/A
Cx1,F Concentration of free factor XIa M N/A
Cxi,=arinn Concentration of XlaXI, =ATIII M N/A
Cxi1, Concentration of XIla M N/A
349 x 1071 m2.s71 [6,36—
Dt Diffusion coefficient of ATIII m?.s” 401~

6.68x 1071 m%s™! [6,36—
40]

Mathematical Biosciences and Engineering

Continued on next page

Volume 21, Issue 12, 7707-7739.



Variable Description Unit Range
0m2s™!' [50]-
Dp, Diffusion coefficient of fibrin m?.s’! 2.47x 1071 m2s7!
[14,24]
o . . 2.0x 1071 m2s7! [50]-
ng Diffusion coefficient of fibrinogen m2.s! 3.1 x 10-11 22.271 £l4i|24]
o . 5.0x 10711 m2.s7! [34]-
Dpc Diffusion coefficient of PC m?.s’! 5.44% 10~ mls ! [14]
o . 5.0x 10711 m2.s7! [34]-
Dpca Diffusion coefficient of PCA m?.s’! 5.5% 10~ m2.s ! [14]
o . 4.67 x 1071 m2s7! [12]-
Dy Diffusion coefficient of VIII m?.s’! 4.4 x 10-12 Nr[n[3s1] [12]
o . 3.5x 107 m2s ! [31]-
Dy, Diffusion coefficient of VIlla m2.s’! 6,167 10—111nmsz's—[1 [2]7]
femp Platelet embolization rate N/A N/A
NE,, Surface binding sites for VIII on bounded platelet  N/A 450 [42]
Surace binding sites for VIII on endothelium-
5 N/A 450 [42
N bounded platelet 1421
The volume concentration of binding sites for
Pt factor VIII M N/A
pavail Available factor VIII binding sites N/A N/A
pba Bounded platelet PLT/mm? N/A
psea subendothelial bounded platelet PLT/mm? N/A
Sari Reaction source term of ATIII M.s'! N/A
Sk, Reaction source term of Fn M.s’! N/A
Sk, Reaction source term of Fg M.s'! N/A
Spc Reaction source term of PC M.s! N/A
Spca Reaction source term of PCA M.s'! N/A
Si, Reaction source term of Ila M.s! N/A
Svin Reaction source term of VIII M.s'! N/A
Svin, Reaction source term of VIlla M.s’! N/A
Six, Reaction source term [Xa M.s’! N/A
Sx, Reaction source term Xa M.s’! N/A
Sxi, Reaction source term Xla M.s! N/A
Second-order kinetic constant associated with
Mgt 1.0x 10* M '.s7!
Kz ATIIL, Fn and Fg s 0 133
The dissociation rate constant of heparin/ATIII of
M : >
Kat Griffith’s template model 10> 10° M [6,36-40]
The dissociation rate constant of heparin/thrombin
M 5 x10*
Kr of Griffith’s template model 3.5 x 107 M [6,36-40]
K, 1 The first-order rate constant of Griffith’s template . 13333 57 [6,36-40]
’ model
k g:/ i The second-order inhibition rate constant of Ba by Mg 2223 M5 [9,10]

ATII
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Variable Description Unit Range
kfiow A constant for convection-diffusion transport s N/A
First-order rate constant of conversion of
ki -1 <10~ g1
Fo/lla fibrinogen into fibrin by Ila s 1.383> 1070 s (27]
i The second-order rate constant of conversion of L
. . . ML 4.0x 107’ M '.s7'[35
Follla fibrinogen into fibrin by Ila s 51391
The second-order rate constant of conversion of
—ki Y 1.16x 10" M'.s7' [44
Fg/llam fibrinogen into fibrin by Ila bound to platelet s s 144]
k ;—'g =11, The first-order rate constant of deactivation of Fg  s! 200 s7! [35]
k ;:E At The second-order rate constant of the formation of M-ls 1.0x 10* M5 [35]

k Fga
an,d

cat
Fg/llq

m
kFg yiim

cat
ke /pLa

m
ke, pLa

ki

++
an/IIa

+
kg =u,

k++
Fn=I11,/ATIII

++
kH/ATIII

+
kHEATIII

k+
H’EATIII/AT”I

k

+
H''=ATIII/ATIII

k

+
H'''=ATII1/ATIII
k ++

HC/ATIII

k+
HC=ATIII/ATIII
kp
+
kPC
+
kPCA

kcat
PC/TM=Il,

Fg=Ia=ATIll
Constant rate of fibrinogen deposition

Constant rate of fibrin deposition

The michaelis-menten catalytic rate constant of
conversion of fibrinogen into fibrin by Ila

The michaelis-menten rate constant of conversion
of fibrinogen into fibrin by Ila

The michaelis-menten catalytic rate constant of
fibrin breakdown

The michaelis-menten rate constant of fibrin
breakdown

First-order rate constant of fibrin polymerization

Second-order rate constant of fibrin
polymerization
The first-order rate constant of deactivation of Fn

The second-order rate constant of formation of
Fn=Ila=ATIII

Second-order on-rate of Heparin and ATIII

First-order off-rate of H=ATIII

First-order off-rate of ATIII and surface-bound
heparin with a length of 5 saccharides

First-order off-rate of ATIII and surface-bound
heparin with a length of 26 saccharides
First-order off-rate of ATIII and surface-bound
heparin with a length of 70 saccharides

The second-order on-rate constant of HC and
ATIII

The first-order dissociation rate constant of HC =
ATIII

Empirical constant for fibrin polymerization

The first-order rate constant of consumption of PC

First-order rate constant of consumption of PCA

Michaelis-Menten kinetic constant of activation of
PC by the TM=IIa,s complex

N/A
N/A

59571 [9,10] - 84 s~ [50]

3.16x 1076 M [9,10] -
7.2% 1076 M [56]

25571[14,17-21,24,29]

2.5x 107+ M [14,17—
21,24,29]
0.1s7'[9,10]-

1.833 x 1073 57 [27]

2.0x 107 M~".s71 [35]
200 7! [35]
1.0x 10* M5! [35]

1 M s [49] -
1.0x 108 M's™! [34]
2.77 x 107 57 [49]

2357 [34]
0.5s7' [34]
0.5 571 [34]
3.0x 10* M s [35]

1357 [35]

8.2 x 1071 [56]

0.05s7'[1]
0.05s7'[1]
5.58 571 [34]
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Variable Description Unit Range
Michaelis-Menten kinetic constant of activation of
kpe /= M x 1077 M [34
PC/TM=llqs PC by the TM=Ila,s complex ! [34]
The Michaelis-Menten catalytic rate constant of
kcat -1 . -1
PC/lla activation of PC by Ila 0655 [14]
The Michaelis-Menten kinetic constant of
kpe M ‘ -6
PC/Ma activation of PC by Ila 319> 1077 M [14]
The second-order rate constant for the activation
Lt vars 67X 104 M5!
PCA/W of PC byW S 3.67xX 10* M 's [29]
The second-order rate constant of the activation of
kit Ms! 1.1 x 10* M 157129
PCA/a; AT PCA by a, AT S s [29]
The second-order rate constant of the formation of
k++ M'l. 1 2% 8 *1_ -1
PCAVam PCA=V,m complex S 12 X107 M s T [42]
The first-order rate constant of the dissociation of
koo -l 1.0s![42
PCA=Vam PCA=V,m complex ¥ s 142]
k zg%fq m "\f}he rate constant of the reaction between PCA and ¢l 055 [42]
The second-order rate constant of the formation of
k++ M'l. 1 2 X 8 71' -1
PCAVIIam PCA=VIIl,m complex s 12> 10°M s [42]
The first-order rate constant of the dissociation of
kitoa -l 1.0s7' [42
PCASVIliam PCA=VIIl,m complex > s [42]
The rate constant of the reaction between PCA and
klg((l,‘félEVIIIa,m 57! 0.5s7![42]
VIIym
k I-/'—V-'/—ATIII The second-order inhibition rate constant of W by M 1.67 x 105 ML.s 1 [18.29]
ATIII
++ The second-order inhibition rate constant of Ila by 0o 4.816x 103 M '.s7! [24] -
ki arm M"s 7 M1 o1
ATIII 1.19% 10" M Ls1[17-22]
Kt The first-order inhibition rate constant of Ila by ¢l 2.17x 1072571 [14]-0.2 s
Hafatill ATIII '[42-44]
The second-order inhibition rate constant of free
ktt M- gl 3M-1 o]
11" factor Ila by ATIII s 683> 107 M s [50]
Second-order inhibition rate constant of I1a on
ki Mgt Ax 10* M 1s7!
la/ATII platelet surface by ATIII s Lax 107 M s [49]
Rate constant which plasma-phase factor VIII
kAt } . Y .0x 10”7 M 1g7!
vitm binds to the surface of an activated platelet s 50> 107 M s [30]
Rate constant which plasma-phase factor VIlla L
kit Mgt _ 7 Mg
Villam binds to the surface of an activated platelet s 50X 107 M s T [30]
The rate constant of dissociation of factor VIII
ki -l 177!
vitm from a platelet surface s 0175 [30]
The rate constant of dissociation of factor VIIla
kit -l 0.17 s 30
ViHlgm from a platelet surface s s 130]
First-order rate constant for the activation of
ky = 1.67x 1077 571 [2
Vil/Ha factor VIII by factor Ila s 67 s 1271
Kt Second-order rate constant for the activation of Mg 2.0x 10" M '.s71 [56] -
vili/la factor VIII by factor Ila ' 2.64x 107 M5! [47,49]
k IJ/rIJ;I/mIIa The second-order rate constant for the activation Mg 2.0x 107 M5! [64]

of factor VIII by factor mlla
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Variable Description Unit Range
First-order dissociation constant of the complex

k= -l 1st[42

VII=I, VIII=IIa S s” [42]
The kinetic constant of the dissociation of the

k= ! 95! [42
VHI=Il, complex VIII=IIa s 09571421

ecat The Michaelis-Menten catalytic rate constant for ol 0.9s1[42]-3.245!
viH/He the activation of factor VIII by Ila [14,17-21,24]

. . 1.47x 1077 M [50] -

Km The Michaelis-Menten rate constant for the M L12% 10-* M [ 1 4] 17
Vit/la activation of factor VIII by Ila ) [14.17-

21,24]
The Michaelis-Menten rate catalytic constant for

kg%, . -l 0.17 571 [14,17-21,24
VILAPC the activation of factor VIII by APC s s° 4, 241

m The Michaelis-Menten rate constant for the M 1.46x 1078 M [14,17—
viiapc activation of factor VIII by APC 21,24]

e Second-order rate constant for the activation of Mg 1.0x 107 M'.s™! [56] -
Vil/Xa factor VIII by factor Xa ' 1.0x 108 M1.s1 [70]

First-order dissociation rate of the complex
k= -l 2.1
VII=X, VIII=Xa S s™ [70]
3.7x 1073 571 [14,17—
kv, First-order consumption rate constant of VIIla st 21,24]-5.83x 1073 5!
[35]
Kt The first-order rate constant for the formation of . 2.2x 1075 s [31] - 6.0
VitaL Vi, 1073 51 [70]
2.2x 10* M's! [30] -
kﬁ,’,au i The second-order rate constant for VIIla Mgl 6.0% 105 M‘I.Z‘l {3 1}
Second-order rate constant of formation of

kit Mgl ) 8 M- ¢!

Villa/APC VIIIa=APC complex s 1.2x 107 M5 [47.49]
First-order rate constant of dissociation of

kit = -1 1.0s1[47,49

VIlla=APC VIIIa=APC complex s s [47.49]
The first-order rate constant for the consumption

k* -1 ) -3 1
Villa/Villa of factor Vllla s 517 x 107 s [27]

e The second-order rate constant for the formation Mg 1.0 x 107 M''s? [56] -
Villa/1Xa of complex VIlla=IXa ’ 1.0x 108 M5! [34]

Kt First-order dissociation rate of the complex . 5.0x 107351 [31]-0.01 s
Villa=IXa Villa=IXa 1 [34]

e The second-order inhibition rate constant of [Xa Mg 1.36x 102 M5 [50] -
[Xa/ATII by ATIII ‘ 2.7x 105 M-1.s71 [17-22]
n The first-order inhibition rate constant of IXa by 4 3.33x 10735 [14]- 0.1 s

kIXa/ATIII S 1

ATIII [47]
The second-order inhibition rate constant of [Xa

ki M5 8% 102 MrLs!
IXa/ATHI on platelet surface by ATIII s 4.8x 10 M7 [49]

k ;;(E*/ATI” Second-order inhibition rate constant of IXa on Mg 4.8% 102 M5 [49]

platelet surface on specific binding sites by ATIII
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Variable Description Unit Range
5% 103 M s [35] -
Tt The second-order inhibition rate constant of Xa by 1 2.5x 10 1\2[ Sl [?5]
ky./ar M's 5.783x 10° M'.s! [17—
a ATIII
22]
Kt The first-order inhibition rate constant of Xa by ¢l 1.17x 1072 51 [14]-0.1 s
Xa/ATIII ATII 1 [42-44]
The second-order inhibition rate constant of free
kit Mgl 3 M gl
Xa" factor Xa by ATIII s 2.5% 107 M. [30]
Second-order inhibition rate constant of Xa on
ki M- g1 30\l ol
Xa/ATIH platelet surface by ATIII s 3:5% 107 M7.s7 [49]
The second-order inhibition rate constant of X, =
kit . Mgt 3.67% 102 M5! [50
Xa=Ve® 7, bound to activated platelet by ATIII s 571501
The second-order inhibition rate constant of
++
e Mgl 1.4x 102 M5!
Xana /ATIII Xa = ]/ae byATIII S M) [35]
i+ The second-order inhibition rate constant of } L
Ky —v.v/arim X, = V.* by ATIII M-ls! 1.4x 102 M5! [35]
e The second-order inhibition rate constant of XIa Mg 8.0M's1[35]-1.0x 103
Xla/ATI by ATIII ‘ M-s [24]
Second-order inhibition rate constant of free factor
kXt M5! 16X 102 M5!
XI,F Xla by ATIII s 3.16x 10° M1.s1[50]
Second-order inhibition rate constant of XIa on
kit M- gl ) 2 Mgl
Xla'/ATIH platelet surface on specific binding sites by ATIII s 24x 10" M s [49]
ki arim Second-order inhibition of XI?* by ATIII Mgt 2.4% 102 M1 [49]
Second-order inhibition rate constant of
ki = M5! 2.4x 102 M1 [4
XIg=ATHI/ATIIL 10— ATTI] by ATITI s 57 [49]
The second-order inhibition rate constant of XIla
k;{;;a/ATm by ATIII M-ls! 3.645x 101 M5! [24]
Factor to model a variation in the affinity of
a heparin for ATIII when it is bound to thrombin or ~ N/A 1[6,36-40]
for thrombin when it is bound to ATIII
as Kinetic coefficient s 58.8 [93]
B Reaction term coefficient N/A N/A
N5 Effectiveness factor N/A 0.05 [93]
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5. Mathematical equations representing Antithrombin III

Table S4. List of Equations representing ATIII.

Reference Mathematical expression

Values used

Brief description

[1-3]

[9,10]

[12]

[14]

Sarnr = _kl-';:/ATIIICATIIICIIa
(S4.1)
Sarir = —CATIII(kIJ;:/ATana +

kg:/ATIII CBa) (54.2)

— ++
Sarim = —Carmn (kIIa/ATIIICIIa +

kIJrXJ; satiniCix, k;:/ATIII Cxa)
(84.3)

— ]t —
SATIII - kIIa/ATIIICIIa

kItXa/ATIIICIXa - k;a/ATm Cx,
(S4.4)

Darrr = 5.0x 10711 m2.s1 [1]; 3.49x 10~11
m2.s'[2];5.57x 1071t m2.s7!.

Carm(t = 0)=2.844x 1076 M [2]; 1.665%
1076 M [3].

kit arin = 7.1x 103 M-Ls 1 [1]; 7.083x 103
M1.s1[2]; 7.79% 103 M5! [3].

Darr =5.0x 107 m?.s1 [9,10].
Carp(t=0) = 3.4%x107® M [9]; 3.0 X
1076 M [10].

Ktz = 4.817x 103 Mg [9,10].
kit ar = 2223 MLs1 [9,10].
Dari = 6.68x 1071 m?.s7! [12].
Carm(t = 0)=2.4x107¢ M [12].
ki arnr = 6.8% 103 MLs 1 [12].

kix jarm = 2.6x 103 ML [12].

ks arm = 2.6X 103 MLs! [12].
D = 5.57% 10711 m2.s71 [14].
Car(t = 0)=2.4x 1076 M [14].
kl-';a/ATIII =2.17x 1072 s [14].

ki jarin = 333 1073 571 [14].

kg jarm = 1.17x 1072 s [14].

- [1-3]: Modeled ATIII using CDR equations. C,7j;; influences the
dynamics of both ATIII and Ila.

- The value of k;}:/ 4y Teferenced in [1] was taken from Hockin’s
model [4].

- The original reference is [5].

The value of k;i’ sy referenced in  [2] was taken from
Sorensen’s model [6]. The original reference is [7].

- The value of ki) ary;; referenced in [3] was taken from [8].

- [9,10]: Modeled ATIII using CDR equations. Cyp; is
incorporated into the mathematical expression of ATIII, Ila, IXa
and Xa.

- The value of k) a7y referenced in [9,10] was taken from [11].

- The value of k3, 4r;;; referenced in [9,10] was taken from [11].

- [12]: modeled ATIII using CDR equations. C47;; is incorporated
into the mathematical expression of ATIII, Ila, IXa and Xa.

- The values of k;i*/ aryp» ki’ jarir» and kx ) apyyy referenced in
[12] was taken from [13].

- [14]: modeled ATIII using CDR equations. C4p;; is incorporated
into the mathematical expression of ATIII, Ila, IXa and Xa.

- The values of kj_arur» Kix, jarir> and kx_jary; were developed
based on [15,16].
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Reference Mathematical expression Values used Brief description

-[17,18,20,22]: modeled ATIII using CDR equations.

- [19,21]: modeled ATIII using tDPD equations.
Durip =5.57x 10711 m2.s71 [17,18,21]. - [17,19-22]: Cypqp is incorporated into the mathematical
Cari(t =0)=2.41x 107 M [17,19-21]; expression of ATIII, Ila, IXa, Xa and XIa.
1.566 X 107® M (in clot), 3.44x 107 M - [18]: Caryy is incorporated into the mathematical expression of

Sarir = _CATIII(kI-;:/ATIIICIIa +
(circulating blood) [18]. ATII, Ila, IXa, Xa, XIa and a4 AT.

++ ++
kIXa/ATIIICIXa + an/ATIII Cx, +

[17-22] k;I-:/AT”ICX]a) kit arm = 1.19% 107 MrLs [17-22]. - The Valu-es of kst armr» Kix. sarm k;{:/?n”, and ky;" )/ arnr
(S4.5) k;;;; Jarir = 27X 105 M-.s7! [17-22]. refe':rer.lced in [13—22] was taken from Anand’s model [16].
kit ar = 5.783% 106 MrLs™ [17-22]. - Citation of kiy gyt [11]-
KT i = 217X 102 Mg [17-22], - Citation of kj" / aryys: [11].
- Citation of ks [11].
Citation of k" /47y [23].
Dyry = 5.57% 101 m2.s [24]. - [24]:.mf)deled ATTIT 1.1s1ng hCDR equatlo.ns. ' :
Sarr = ~Cari (kIT-/ATIIICII + Cﬂ'“ < =_0) =2.41X% 20-_61 1\/_{1 [24]. fIZTI& 1: I)I;:;f(lizr;zd Xl?lt; the mathematical expression of ATIII,
K+ Crv 4+ k+f C a+ k’i‘l/AT”I ~ 4.816x10 M_'S ) [24]. - [24]: Model based on the studies of [16,25].
[24] Ifj/ ATIII™1Xq )i‘i/ATm Xa kIXa/ATIII = 2.223%10% M5 [24]. - The original source of the values of k;;* , ki ,
ki arinCxi, + kit jarinCxiry) K = 3.05% 103 M1 [24], b ) AP Ia/aTiI > Kixy aTin
(54.6) ki = 1.0x 108 M s [24], Xojariss roferenced in [24]1s [ ]'++ .
’i’f/ ATII ~ Lo - The original source of the value kx;" /17y is [23].
Kxily/ariy = 3.645% 107 M5 [24]. - The original source of the value Kx;; /aryy is [26].
- The diffusion-reaction model incorporates convection with a
Si, = f(Cx,, Cy,, Cpy, Cpy (t = _ _ ) parabolic speed profile.
[27] 0)) — k;E:/ATH,CAT,,,C,,a Dy = 6.17% 1074 m?.s™ 27 - The unit of the constant. k" was converted under the

(S4.7)

kit arn =9:45% 10* MLs! [27].

assumption that the molecular weight of thrombin is equal to
36,000 g/mol [28].
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Reference Mathematical expression

Values used

Brief description

[18,29]
ki Cw) (S4.8)

— ++
Sarir = _CATIII(kIIa/ATIIICIIa +

++
ki, sari Cmir, +

[30,31] kl-'-X-:/ATIIICIXa + k;:/ATmCxa +

k ;;zvua JATIII C TFEVIIa)
(54.9)

— +
Sarir = _CATIII(kIIa/ATIIICIIa +

++ ++
kix. sarmCix, + kx_armCx, +

k;ﬁATmCH) +

+
[34] k= ariirjarin Cu'=arm +

+
kH”EATIII/ATIIICH”EAT”” +

+
Ky —arm /ATIIICH "M=ATII
(S4.10)

— ++
Sarir = _CATIII(kIIa/ATIIICIIa +

Daryr = 5.57x 1071 m%s! [18,29].

CATI”(t = 0) = 1.566 X 10_6 M (ln Clot),
344 x107® M (in circulating blood)

[18,29].
ki arnr = 1.19% 107 MLs! [18,29].
kuyarm = 1.67x 10° M5 [18,29].

Dyrir = 3.49% 1071 m2s7! [30,31];
Cari(t = 0)=2.844%x 107 M [30,31];
Kt e = 7.1 103 M5 [30,31],
krTJIa/ATIII =7.1x 103 M1s"!' [30,31].
kI-;(Z/ATIII =49% 102 M's! [30,31].
k)_('—:/ATIII =1.5x 103 M's' [30,31].

ktr=vir, arm = 2:3% 102 M1 [30,31].

Durp = 5.11x 1071 m?.s71 [34].
Cariy(t = 0)=2.4x 107° M [34].
k;;:/ATm =6.8x 103 M's”! [34].
kIJSfZ/ATm =2.6x 103 M''s"! [34].
kg5 arm = 2-6X 10° M's! [34].
k;;rATm =1.0x 108 M''s"! [34].
k;'EATIII/ATIII =23 51[34].
kr—ari jarm = 05 s [34].

k;”’EATIII/ATIII =0.5s"[34].

- [18,29]: modeled ATIII using CDR equations.

Cyrir 1s incorporated into the mathematical expression of ATIII,
IIa, and prothrombinase.

- The value of k;j¥/4pyy; referenced in [18,29] was taken from
Anand’s model [16]. The original source is [11].

[30,31]: modeled ATIII using CDR equations.

Cyrir 1s incorporated into the mathematical expression of ATIII,
Ila, mlla, IXa, Xa, TF =VII,, Il, = ATIIl , mll, = ATIII ,
I1X, = ATl , X, = ATIll and TF = VII, = ATIII.

- The kinetic parameters were taken from Hockin’s model [4].

- The original citation of the values of k¥ aryyy and kg, arpyy is
[5]-

- The original citation of the values of k" sz and Kx arpyy is
[32].

- The original citation of the value of kfz—y;;_/ars; is [33]-

- [34]: modeled ATIII using CDR equations.

Cyrpp 18 incorporated into the mathematical expression of ATIII,
IXa, Xa and Heparin (H).

- The kinetic values were taken from [13].
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Reference Mathematical expression

Values used

Brief description

[35]

[6,36—40]

[42-44]

Sarmr = —Carm (k;;:/ATmCua +
kl-'-X-:/ATIIICIXa + k;:/ATIIICXa +
k;(—IZ/ATIIICXIa +
k;:EVae/ATIIICXaEVae +
k;:zva"/ATIIICXaEVa" +

k¢ arimCrc + Kari (Cuang +

Cnaan)) +

k;CEATIII/ATIIICHCEATIII
(S4.11)

Sarm =
k1, 1CHCarint C
a.Kat-Kr+aKat.Cr1,+CariiCrg, la

(In the presence of Heparin)
(S4.12a)

Sarin = _kIJ;:/ATmCATIuCua (In
the absence of  Heparin)
(S4.12b)

Sua =

f(cua: Cv, Cv=n1, Cvin Cvir=n,, Cvinr
ity arinCig (S4.132)

Six, = f(CIXa) - kIJS(a/ATmCIXa
(S4.13b)

SXa =

f(cxa, Crrpn Cyin Cvuzxa) -
kx_sariiCix, (S4.13¢)

Dary = 5.11x 1071 m2s7! [35].
Carp(t =0)=2.4x107% M [35].
ki arnr = 5.6x 103 M5! [35].
kix jarm = 2.2x 102 ML [35].
k;:/AT,,, =2.5%x 103 M s [35].
k;f;/AT”, =8.0M's![35].

ky —y e ar = 1.4% 10> M5 [35].
ky —y.v/arn = 1.4% 10 MLs! [35].

Ky = 1.0x 10* M-1s7! [35].
ke arm = 30X 10* MLs! [35].

k;CEATIII/ATIII =13s7[35].

Darir = 3.49% 1071 m?.s7! [6,36-40].

Carr (t = 0) =2.844% 1076 M [6,36-40].
k,*}:/AT”, =7.083x 103 M-'s"! [6,36-40].

ki 1=13.333 51 [6,36-40].
Kp=3.5% 10* M [6,36-40].
Kar=1.0x 105 M [6,36-40].
a=1[6,36-40].

ki ar = 0.2 57 [42-44].
kI-;(a/ATIII =0.1s"[42-44].
k;’-a/ATIII =0.1 57! [42-44)].

- [35]: modeled ATIII using CDR equations.
Cyrir 1s incorporated into the mathematical expression of ATIII,
Ila, IXa, Xa, XIa, X, = V,%, X, = V,* , HC, Cr,=F, and Il, = F,.

- modeled ATIII using CDR equations.

Cyrppp 1s incorporated into the mathematical expression of ATIII
and Ila.

- The kinetics values were taken from Griffith’s template model
[41].

- First-order inhibition term that is not dependent on ATIII
concentration. It inhibits Ila, IXa, and Xa.

- The value of k;}a ariy used in [42-44] where based in the
equilibrium constant reported by [45].

- The values of kjy_/ary Ky /a7 used in [42-44] where based
in the equilibrium constant reported by [46].
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Reference Mathematical expression

Values used

Brief description

[47]

[49]

Sua =

f(cua: Cv, Cv=11, Cvir, Cyir=r1,, Cyinr

kIJ;a/ATmCua (S4.14a)

SIXa =f (CIXa) - k;;)(a/ATIIICIXa
(S4.14b)

Sy, =
f(cxa: Crepp Cvrp Cvnzxa) -
k;a/ATmCIXa (S4.14¢)
SXIa =

f (CXIa' Crx> Crx=x1,» CXIEXIa) -
k;(rIa/ATmCXIa (S4.14d)
% = _kI-FX-:/ATIIICIXaCATIII -

k XS/ATIIIC 1x5 Carinr +

klxg* /AT111C1X,§* Carrrr —
k;(r:/ATmCXa Carrp +
kXS/ATmCX,iCATm -
kIIa/ATIIICIIaCATIII -

kuS/ATm Cng CATIII -
kXIa/ATIIICXIaCATIII -

k;(-IZ_ATIII JATIII CXIaEATIII Carir —
k 15*/AT111CX15*CAT111 -

+
kXIa/ATIII CXIhCATIII +

kflow(CATIII,up — Carmr) —
k;;ATIIICH Carr +
kii=ari Cu=ari (84.15)

ku o/ ATII — =0.2 s [47].
kIXa/ATIII 0.1 s [47].
an/AT”, =0.1 s [47].
k;la/ATIII =0.2 5! [47].

kIXa/ATIII 4.8x 102 ML.s7! [49].
ks arn = 4-8% 102 M7Ls7! [49].
kIXé*/ATIII =4.8x 102 M'.s! [49].
k;’-:/ATIII =3.5x 103 ML.s"! [49].
kXS/ATIu 3.5% 103 M-Ls! [49].
ki arnr = 1.4x 10* MLs! [49],
k”S/ATIII 1.4x 10* M-Ls! [49].
Ksrjarm = 2.4x 102 MLs”! [49].

kXIa—ATIII/ATIII =2.4X 102 M-t [49].

kgise jari = 2.4% 102 M7 [49].
kgt = 2:4% 102 M7 [49].
kH/ATIII =1 M1s'[49].

K= an = 2.77% 107 571 [49],

- First-order inhibition term that is not dependent on ATIII
concentration, due to high concentration of ATIII in the plasma. It
inhibits Ila, IXa,, Xa and XIa.

- The value of k;}a ariy used in [42-44] where based in the
equilibrium constant reported by [45].

- The values of kjy_/ary Ky /a7 used in [42-44] where based
in the equilibrium constant reported by [46].

- The value of k;{,a sariy used in [47] where based in the
equilibrium constant reported by [48].

- Modeled as a system of ordinary differential equations.
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Reference Mathematical expression

Values used

Brief description

Sarir = _k;;:FCATmCuaF -
kIJrXJ;/ATmCATIII CIXa -

[50] k;(:;’CATIIICXaF -
k;IZFCATIIICXIaF -

k;:EVaB CATIII CXaEVaB (S4.16)

Dri =3.3x 107 m%s7! [50].

Carm(t = 0) =3.4x 107° M [50].
= 6.83%x 103 M5 [50].

m,F =
kix jarmr = 1.36x 10% M5! [50].
ky'r=2.5% 103 M"Ls! [50].

T =3.16x 10> M5! [50].

5 =3.67x 10> M5 [50].

X.=V,B

- The value of k}*F referenced in [50] was taken from [51].

1,F

- The value of k" /47y referenced in [50] was taken from [52].

- The value of k; * referenced in [50] was taken from [51].
- The value of k;;r r referenced in [50] was taken from [53].

- The value of k; +EV s referenced in [50] was taken from [54].

6. Mathematical equations representing blood factor VIII

Table SS. List of Equations representing blood factor VIII and VIlla.

Reference Mathematical expression

Values used

Brief description

[27] Svin, = _k;/rma/vulacvula +
kIJ/rm/naCua (85.1)
Sy = _kIJ/rIJ;I/IIaCVIIICna -
li/rIJPI/xaCVIIICxa (S5.2a)
S =kt ComC +
[56] Vilia v i, bvin i,

k;ﬁz/xa CvinCx, —
k;ﬁla 11x, Cvinr, Crx, +
ki ir,=1x, Cvinn,=ix, (85.2b)

DV”IU_ =6.167% 10_11 II'lz,S'1 [27]
ki, v, = 517 x 1073 s [27].
Ky, = 1.67x 1077 s [27].

CVIII(t = 0) == 70 X 10_10 M [56]

Cyr,(t =0) = 1.0 x 1071 M [56].

kviiim, = 2.0 107 M5! [56].
kyiix, = 1.0x 107 M Ls! [56].
kvt ix, = 1.0 107 M5! [56].
Kii,=ix, = 5:0x 1073 s [56].

- Modeled the system as CDR.

- Cyyy1,, influences the dynamics of Xa and VllIa.

- The values of kg iy, and Ky used in [27] were
taken from [55].

- Modeled the system as CDR.

- Cyyy, influences the dynamics of VIlla, IXa and
VIlla=IXa.

- Cyyy influences the dynamics of VIII and VIlIa.

- Based on the model of Jones and Mann [57], with rate

constants determined based on the study of Lawson et al.
[58].
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Reference Mathematical expression Values used Brief description
CVIII(t = 0) == 70 X 10_10 M [31]
Cyi, (t =0) =0M [31].
Sy = _k;ﬁI/IIaCVIIICIIa (S5.3a) Do =44 % 10712 m2.¢- [31] - Modeled the system as CDR.
Svira = kv, ComCr, — D:Z —35x 10~ s [31], - [31] used the Hockin’s model of blood coagulation [59].
++ _ . . . . ++ .

B31] kv, jix, Cvin, Cix, + kvm/" —2.0x 107 M s [31], The or?g%nal c%tat%on of k[ﬂ””" value 1s+[60]. .
kIJ/rulazIXa Cvnirg=ix, — ki ix, = 1.0x 107 M-Ls7! [31]. - The orlg-m.al 01ta.t10r-1 of kVIII‘:-/IXa and kvui,flxa is [61].
ki - Comr, + 3 - The original citation of kyy,,  and kypy vy, are

Tt ail a kVI”aEIXa SOX 10 S [31]
kvt vy, Cvitig, Cviig, (S5.3b) ki = 22x 1075 1 [31] [62,63].
ail : :
k;,’;,au/w”az =6.0x 106 M1.s! [31].
Sy = —Cwn(k;f;l/uacua +
++ _ o
li/rIJ;I/mIIaCm”a + kiJ/rIJ;I/Xa CXa) kviniyu, = 2:0% 107 M5 [64]. - Modeled the system as CDR.
(S5.4a) kv iimir, = 2:0%x 107 M5! [64]. - [64] used the model of Jones and Mann [57], with rate

[64] Svin, = CV,”(k;,',J;,/”aC”a + kvm/x 1.0x 107 M'.s™! [64]. constants determined based on the study of Lawson et al.
kVIII/mIIaCmIIa + k;/rﬁz/xacxa) - kVIIIa/IXa =1.0x 107 M5! [64]. [58].
kVIIIa/IXaCIXaCVIIIa + Kom,=x, = 5.0% 1073 s [64].
kIJ/ruzazIXa Cinr,=ix, (S5.4b)

CVIII(t = 0) == 70 X 10_10 M [12]
Cyyp . (t=0)=0MJ12].
_ kvm/naCVIII 1g Villg _
Sy = W( 5.5a) Dy =4.67 x 107 m2.s [12]. [12] modeled as a sytstem of CDR.
[12] ¢ _ 11 2 ool - The values of kyjy /. and Ky, were taken from
K4t /114CviniCiag Dy =470 x 10 m*.s! [12]. a a
Svity = —em e (85.5b) ¢ [62,65].

Kyt tovin

k4G i, = 0.9 s [12].
KT, =2.0x 1077 M [12].

Mathematical Biosciences and Engineering

Continued on next page

Volume 21, Issue 12, 7707-7739.



19

Reference Mathematical expression Values used Brief description
CVIII(t = 0) == 70 X 10_10 M [50]
P K§3 1 CorniCirg (s5.68) gvul (t0= 0) = ?51(\)/; [50].
L T — v = 0m’s! :
Vit TEVIH _ . - The values k5% /;; and k%t were taken from [66].
[50] ¢ kVIII/IIaCVIIICIIa c DVIIIa =350 % 10711 m2.s! [50]. - | k+V111/IIa t kVIIIf/IIa o [66]
Vi, = —kw”/”a TCommn Villg“Villy peat = 0.9 5 [50]. - The value ky;;; were taken from [62].
(S5.6b) Vi, = 147x 1077 M [50].
ki, =5.83x 1073 s [50].
Cy(t =0)=7.0x 10710 M [34].
= Wityng g g - - - [34] modeled tem of CDR
St = e O™ Gy (6= 0) = 1.0 X 10710 M [34] ] moteled st stem ol o .
RSB kCat =09 ¢l [34]. - The values of kyp;/y, and Kypy y, were taken from
Sy = /llg a_ VIIl/I, (65.66]
[34] @ KyhyngtCvin KT, = 1.8x 1077 M [34]. U
s Corr Cro + @ - The values of kyi;t; /1x. and ki =;x. were taken from
Vg /1X, “ViIIg biXg kit ix, = 1.0X 108 M'.s! [34]. & a/lXq a=IXq
Kkit,=1x, Cvintg=ix, (85.7b) kit =ix. = 0.01 s [34]. [67].
Cyu (= 0) = 7.0 x 10710 M [14,24]. - The studies .[14,17—21,24] used the Anand model for
Cypp (= 0) =0 M [14,24]. blood coagulation [16].
Sy = W( S5.8a) Dygyp = 3.12 X 10~11 m2s°! [14 24]. - The values of k{7 ;; and K}y ;- of Anand’s model were
vitl/lta "=V D =392 x 10~ m2s 1[14,24]. taken from [68].
[14,17- S _ M¥iyig Cvin g _ vt - The value of kjfj;; of Anand’s model was taken from
; Villa = T o kS . =3.24 5 [14,17-21,24]. Viila
21,24] cat o - [69].
+ kviiapcCviigCapc KD = 1.12x 107* M [14,17-21,24]. . L
kwuacvula - W ot e 37% 103 1 [14,17-21.24 - In Anand’s model, it was assumed that the kinetics and the
(S5.8b) Vi = 21X [ B 1 rate constants controlling the depletion of VIIla by APC
kifi.apc =0.17 s [14 17-21,24]. ( k§ffiapc and Ky} 4pc ) mirror those governing the
ki apc = 146X 1078 M [14,17-21,24].

reduction of Va by APC (See A6 in [16]).
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Reference Mathematical expression Values used Brief description
Sy = _kl-}-l-'I-I/IIaCVIIICIIa - Cyii(t =0) =7.0 x 107 M [70]. o '
k ;IJ;I/Xa ComCx, + kim=x,Cri=x, Cyur, (t = 0) = 1.0 X 10720 M [70]. b\;\/]as adopted from the kinetic model of Chatterjee et al.
(S5.92) k;,rf;l/”a =2.0x 107 M5 [70]. ) oy . )
- - 8 vl ol - The values kyj;/x, and ky;j =y, of Chatterjee et al. model
SVIIIa = kVIII/IIaCVIIICIIa + kVIII/Xa =1.0x10° M .s™ [70]. (71] taken f @ [65.72 73]“
were taken from [65,72,73].
[70] li/rIJPI/xaCVIIICXa - k;/rmzxa =2.1s"[70]. Th lues k*+ 4k £ Ch . I
P oo 4 P _1.0x 107 M7 [70] - The values ky;;; /1x, and kyyp, =x, © atterjee et al.
ViHla/1Xq = VIlla=1Xa Villa/IXa ' ' model [71] were taken from [73,74].
Ko t1a=1% Cvitig=1x, — Kiit=1x, = 5:0x 1073 57 [70]. + ++ .
L e a='4a L e e - The values kyyy;,,, and ky;p; oy, of Chatterjee et al.
k‘i’i’alL Cving + k‘i’i’au =6.0x107s 4[70]' model [71] were taken from [63,75].
kyit1g, vitig, Cvintg, Cin,, (S5.9b) Ky i1 vittg, = 2-2% 10" M Ls7 [70].
++ _ 5 i
Sy = _k;ﬁz/PLeCVHICPLE + kyiiypre = 6.3 10° M s [35].
ke /peCrige — kyge =1.3% 1073 571 [35].
KT/B e + KT/B _ 1 1[ _1] - The superscript “e” denotes the factors assembled on the
evitypre CvinCew + kyyyypeCrrpr - Fvinngere =63 100 M5 {33], exogenous phospholipids.
(S5.10a) kl-/"-III/B" =1.3x107% s [35]. - The superscript “v” denotes the factors assembled on the
[35] Svi, = _ktJ/rmanua - kﬁ,’,“a =5.83x 1073 57! [35]. endogenous phospholipids.
k;;;,a/PLe Cyin,Cpre + k‘jﬁla/”e =7.8x 10° M''.s! [35]. - For a better ur'lderstanding of the .nomenclature, see the
k ;Illa/BECVIIIa.Be — k ;Illa/Be =2.8x 10~* s [35]. supplementary file of the study by Pisaryuk et al. [35].
kvt e Cvi Cpre + kb o = 7.8% 101 MLs! [35].
ky i1, /pvCrinngsv (S5.10b) kg, 5y =2.8% 107% 571 [35].
Sy = _kIJ/rIJ;I,mCVIH(PVIII - kit =5.0x 107 M s [30]
vilLm = - . .
CI;YILItI(Zf - Cit t) + k1m Cvim — ks " =0.17 51 [30] - The kinetics parameters were taken from Hockin’s model.
m = 0. .
li/rIJPI/uanuCua (S5.11a) kbt =2.0% 107 MLs! [30]. - The values of
Sy, = —kitit mCon (Pyin — ++/ @ 7l - The original citation of ky;i;;; value is [60].
[30] a am a kVIIIa,m =5.0x10" M'.s [30] a

mtot _ ~mtot +

Comr, — Cvnnn )+ kyi11,mCvinm —
+

kviig,, Cvir, +

Kttty vitty, Cvitig, Cvin,, (S5.11b)

ki, m = 0.17 s [30].
ki, =6.0x 1073 s [30].
Kot i, =2-2%10* M.s[30].

- The original citation of ki, and kg vy, are
[62,63].
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Reference Mathematical expression Values used Brief description
CVIII(t = 0) =1.0X 10_10 M [42]
Syt = =kif7im Corr (N PP + Dy =5.0x 107" m’.s™! [42]
N Poe® — Coiit — CHPt) + Dy, =5.0 x 1071 m%s7! [42].
Kk t1mCim — kVIII/uan”C”a + Kkifim = 5.0x 107 Ms7! [42]. - The value of k{ff;=;; was taken from [66].
+ = -1
[42] li/rmzuacvmzua (85.12a) k‘ﬂl'm =0.17s [421‘ o - The values of ky/jj;m, k;ﬁla,m, Ky 111,m and k;]lla,m were
SVIHa = _k{;ﬁla CVIHa(Né'JI”Pb'a + kVI”/”a =2.64x 10" M".s° [42] based on the Study Of [76]
Ni§,Pse® — Iﬁf;lf;’f ylllfl"f) + kyini= =11, = 1 5 [42]. - The value of k;;,,,zua was estimated from [65].
- 7 M- ol
kvuza,mcwug1 + kVIIIEIIaCVIIIEIIa kV’” m = 3.0% 110 Ms™ [42].
(S5.12b) kVIIIa,m 0.17 s [42].
kyii=u, = 0.9 57! [42].[65,66]
CVIII(t = 0) = 10 X 10_10 M [47,49]
ic Dy =5.0x10"11 m2s! [47 49].
=i = Kpiow (Gt = Comr) = Dy, = 5.0 x 1071 m2.s1 [47,49].
— 7 -
kVIII,mCVIIIpVIII + ko imCvim — kiiim = 5.0% 107 MLl [47,49]. — n “ n
k++ C C + k+ C k+ = 0.17 S-l [47 49]‘ = The ValueS kVIII,mn kVIII,ms kVIIIa,m al’ld kVIIIa,m WwEre
VI, “VII Y], vi=il, “vili=1l, VIIm > . per -
(S5.13a) k ;;IJ;I/” =2.64x 107 M5! [47,49]. based in the equilibrium constant taken from [76].
47.49 dCyin, kit " 157! [47,49] - The values of kyjy /i > k=i, » Kviigms Kvi,m and
[47.49] a kflOW(Cwua CV”Ia) - VII=l >

kVIIIa,mCVIIIapVIII +

ki t1amCvie + kith=u, Cvin=n1, —
0.005Cyy, — k;l-;la/APCCVIIIaCAPC +
ki =apcCriig=apc (S5.13b)

ki fiiam = 50X 107 M. [47,49].
ki, m = 0.17 s [47,49].
k=, = 0.9 s [47,49].
kVIIIa/APC 12x 108 M'Ls
Kkii,zapc = 1.0 s [47,49].
kith=n, = 0.9 s71. [47,49].

1[47,49].

kitf=11, were calculated based on the studies of [65,66].
- The values of ky;j; apc and ki =apc Were chosen
based on the study of [77].
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Reference Mathematical expression Values used Brief description
Syt = =kif7im Cor (N PP +
NVI”PSG,a - C&rll[t;;t - C‘;I’IlItIOt) + CVIII(t = 0) = 60 X 10_10 M [44]
ke a1m Cvirm = ki, ComnCu, Kkifim = 5.0x 107 M's7! [44].
S5.14 ki =0.17 s [44]. o
[44] ) % r b rha e [ 7] 1o The kinetics parameters used were the same of [42].
Svin, = —kviigm Cvma(quP 4+ kypyn, =2.64x 107 MTLsT [44].
N3§, Psea — cntet — ‘;'}If;’t) + k{,’f;,a'm =X 107 M5! [44].

kVIIIa,mCVIIIa + kvm/ua CvinC,
(S5.14b)

7. Mathematical equations representing PC

Table S6. List of Equations representing PC and PCA.

Reference Mathematical expression Values used Brief description
Spe = —kiCpc (S6.12) kic=0.05s"[1].
Spca = —kpcaCpca (86.1D) kfca =0.05 s [1].
=5.0x 107" m2s! [34].
Dpca =5.0x 10711 m?.s7' [34].

[1,9] - Modeled as a system of CDR.

(34] Spp = — kPC/krM IIaSCTM+ICIa5 PC (56.2) Cpe(t = 0) = 6.0x 10~° M [34]. - The values of kPC/TM =llqs and k}TC/TME”a’S were
PC/TM=11gs1CPC kfa%t/ M=l s = 5.58 s [34]. taken from [78].

kPt rm=n1, = 7% 1077 M[34].
DPC =544x 1071 m%s! [14].

cat
Spe = _—"an/"aczzczc (S6.32) Dpca =5.5% 1071 m2s71 [14].
PC/Ha™ P Cpc(t =0)=6.0x 1078 M[14].
[14] Spea = kic uaczg:c (S6.3b) Cpealt = 0) =0 M[14]. - Modeled as a system of CDR equations.
PCllg

kEss,, = 0.65 5" [14].
k2 . =3.19% 1076 M [14].

Continued on next page
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Reference Mathematical expression Values used Brief description
Dpe = 5.44x 101 m2.51[24]
DPCA = 55>< 10_11 mZ.S'l [24] . . . .
P kﬁ%?IIaCIIaCPC_kH oo Coo(t = 0) = 6.0x 10-8 M [1924]; 5.99 x 108 Blofhemlstry reactions wer§ modeled with
PCA kT, +Cpc PCA/a1 AT “PCA™~ a1 AT . . _g Anand’s model of blood coagulation [16].
PC/la M (initial clot concentration), 6.0 X 10™° M The orieinal ref fthe val £ peat d
[17- (S6.42) (circulating blood concentration) [18] i m ¢ or.lglna reference oRHhe values Of Kpc/ig 41
2L g o MGnaCuatre g6 g Cocat = 0)=6.0x 10711 M [19]; 0 M [1824].  Kpe/mg 18 [79]
kpc/i1g+CPC kﬁ%t/na —0.65 s [18-21,24]. - The original reference of the value of kpcy o, a7 18
i, = 3.19% 1076 M [18-21,24]. [79].
kidajaar = 1.1x 10" MLs! [18-21,24].
Coc(t=0) = 599 x107® M (initial clot
concentration), 6.0 x 1078 M (circulating blood
WSt o o concentration) [29]. - Biochemistry reactions were benchmarked with
S _ %pC/lig"11lg“PC Kkt CorsC _ Lo
PCA = Tk 1.+ Cre PCA/a AT *PCA™ a1 AT Cpca(t=0) = 1.59 x107' M (initial clot Anand’s blood coagulation model [16].
k;&/w CpesCyyr (S6.52) concentration), 0 M  (circulating  blood - The original reference of the values of kf,‘ét/”a and
[29] kSt o o concentration) [29]. Kkm is [79]
_ PC/114%11g“PC PC/Il, .
Spc = ——aw . (S6.5b) ks, =0.65s"[29]. igi e i
PC/114TCPC PC/lq - The original reference of the value of kpcy o, a7 18
I‘Tb/lla =3.19% 10_6 M [29] [79]
kidasa,ar = 1.1x 10" M5 [29].
Kpcayw =3.67x 10* M5 [29].
ki davem = 1.2 X 108 MLs7! [42],
kica= =1.0s"[42].
Spca = —kpiav,mCrcaCvym + (k;rCAzVa,m + iﬁf‘v‘"m B r o )
[42,43] 4357 )C —kpé, CpcaC + kptazvgm = 0.5 s [42]. - The kinetics were determined based on the study
: (Zi’*z"a"" "C“Ek"g‘;’f ”“j"é”wm pea "”S’z"; kidavingm = 1.2 X 108 M5! [42]. of Solymoss et al. [77].
= + = = .
pca=viiigm T Kpcazviiigm)Cpcazvigm (86.6) Kitcazyiiigm = 1.0 51 [42].
kﬁ%fqzvma,m =0.5s" [42].
[12] Spe = 0 (S6.7)
klg%'.il=V m = 0.5 S-l
Spca = (kzg%fqzva,m + k;CAEVa,m)CAPCEVa,m - R r - The kinetic parameter values were estimated
[44] kpcazyym =1.0s

k;(:!—AEVa,m CVa,m (S6-8)

kpdazy,m=12x10° M5!

based on [77].
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Reference Mathematical expression Values used Brief description

cat — -1
kPCAEVa,m =05s

+ — -1

kPCAEVa,m =10s
cat — -1

kPCAEVIIIa,m =05s

+ - -1
kPCAEVIIIa,m =1.0s

++ — 8 N1 ol
kecayvigm = 1.2%x 10° Ms

dCpca feat +
—=f = =v m + kfca= Capc=v, m — o
a (k§&=vem + kicazvum) Carc=vam Kitgay, = 1.2 108 ML
cat cat
kpE=vam Crgm + (kpEa=viiigm + kicazy, =1.0s"
+
kicazvitigm)Cecazvitgm — kfth=y, = 0.5
++ up g
kidavitigmCrcaCritigm + Kriow(Coen — Cpca) = kitdayun, = 1.2x 108 MLs'!
a y a
ec ++ i
kairr(Coca — Cpca) — kpday,CpcaCy, + kgcazyi, =1.0s" The Kina | . ;
+ cat _ cat _ -1 - e kinetic parameter values were estimate
[49] (kPCAEVa + kPCAEVa)CPCAEVa kptazvin, =0.5s
Kbt CoC Kt i 2% 10° Mg based on [77].
BeavingCreaCumg + (kfcazvin, + pcayhm = 1.2X S
cat R " _ )
k§&=vin,)Creazviin, kPCA_Vo{lmCPCACVLfm + Kpcazypm =1.0's !
+ cat _ cat _ 1
kPCszglmCPCAEV,{‘m + kPCAEVathPCAEV&”n kPCAzV,{”" =05s
++ + ++ _ 8 M-l o
KpcavnCrcaCyh + Kpeazyyn Crcazvin + Kpaayn = 1.2X 10° ML
cat + _ 1
kpcazvmCrcazvyn (S6.9) kpcazym=1.0s

cat —_ -1
kpcazyyr =0.5's

Taeyn=12x108 M5!

+ - -1
apc=yyr = 1.0’

cat — -1
Kapc=ygn = 0.5

Continued on next page
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Reference Mathematical expression

Values used Brief description

dCpca
% = kriow (Cpey — Coca) — kaifr(Coca —

Clgg‘A) + (klc;%ilzva,m + k;CAEVa,m)CAPCEVa,m -
kiéayv,mCrcaCugm + (kzg%ilzva +

[47] k;CAzVa)CAPcEVa — kpcaw,CrcaCy, +
(kﬁ%ilzvma,m + k;CAEVIIIa,m)CAPCEVIIIa,m -
kiéapvingmCrcaCvinigm + (kf)%fqzvma +

+ ++
kPCAEVIIIa)CAPCEVIIIa —kpca i CrcaCi,

(S6.10)

— ++ cat
Spca = —kpcayvgmCpcaClyym + (kf&zvm +
+ —
[30] kPCAEVa,m)CAPCEVa,m -
++ cat
—kidawitigmCrcaCriigm + (KbEazvingm +

ki cazvitigm)Capc=viigm (S6.11)

Spc =

m m
kpcyingr+Cpc Kpe/11grmtCPC

k;g/PCA CpcCpca (S6.122)

cat
_ kpcyrig rCrcCiig f

[50] Spca =

++
o — tkpc/pcaCpcCpca —
PC/lgfT-PC

(k;gA/azMCazM +kpcasa,apCarar +
ki da/aarCasar + kidaspciCrcr)Coca (S6.12b)

cat cat
_ kpCj11qfCPCCligf  KpCi11qmCPCClIgTm

kzcﬂ%ilzva,m =0.5s"
kfcazygm =1.0s"

b vam = 12X 108 MLs!
kftazy, = 0.5
kpcazy, = 1.0
ki, =1.2% 108 M-Ls!

cat _ -1
kPCAEVIIIa,m =05s

- The kinetic parameter values were estimated
based on [77].

k;CAEVIIIa,m =1.0s"
k;gA/VIIIa,m =1.2x 108 M5!
kzcﬂ%ilzvma =05s"

k;Cszma =1.0s"

k;gA/V”,a =12x 108 M5!
k;gA/Va_m =1.2%x 108 M5!
kﬁ%fqzva,m =0.5s"

k;CAEVa,m =1.0s"
k;gA/VIIIa,m =1.2x 108 M5!

cat _ -1
kPCAEVIIIa,m =05s

- Kinetics parameter values were taken from [80].

KEcazvitgm = 1.0

kzcn%t/ua,f =0.025s".

k;’n(:/ua,f =6.0x 107> M
kzcﬂ%t/ua,rm =0.025!

kITC/na,Tm =6.0x107°M
k;g/PCA =47% 103 M-'s"!
Kpcajazu = 1.0x 10?2 M-!s™!
kidajapap = 1.0x 102 M-1s!
k;gA/alAT =1.167x 10t M-'s!
k;&/m =583x 10735

- The values kp¢yy ¢ Kpepuy g > kp&/m,rm and
kpe 11, rm Were taken from [81].

- The value k5 ¢/pc, Was taken from [82].

- The values kpiy/q,ap and Kiia/q,m Were taken
from [83].

The value kp¢a/q, ar Was taken from [84].

The value kp¢y/pe; Was taken from [85].
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8. Mathematical equations representing fibrin(ogen)

Table S7. List of equations representing fibrinogen and fibrin.

Reference Mathematical expression Values used / Variable description Brief description
ac
Fg +V- (VCFg) = DACy, — k;fg/”aC,,aCFg (S7.1a) N e - Modeled as a system of
[1,27] "CF” +V-(VCp) = DAC Cu.Cr, — ki Cp. (S7.1b) Kty = 138L0" 75 27) CDR equations.
’ Fn Fakg/11q Cita ey = Ky /6, Cry (ST- Fyyiy = 1.833% 107 571 [27]. - The kinetics parameters
62? ka . Cr, (S7.1c) were taken from [55,86].
e = 4.0x 107 M5 [35].
oCp
2+ V- (VCr,) = DACs, = ki, Cr, Cuty + Kz Cryzig + Iz, =200 57 [35]
35] k7 y=t1q/a1111Cry=11, Cariir (S7.22) ki =ttg/ar = 1.0x 10* Ms™ [35]. - Modeled as a system of
2Fn V- (VCr,) = DACr, = ki1, CryCitg + k=11, Cruzity + Fayilg = 2:0x 107 M5! [35]. CDR equations.
+ .
k;:zlla/ATIIICFnEIIaCATIII (S7.2b) k=11, = 20057 [35].
et arm = 1.0X 10 MiLs1 [35],
aCry k2 11, CraC Fg P -6
+V-(vep ) = DAC, ——8Male "9 (g7 3q) Cp (t =0)=7x 10" M.
t ( Fg) o Ky g tCrg o 0 - The values kfj, and
9,10 acCr KFg/11aC1aCF Kig/uq =39 57 15,101 ki ken fi
[9.10] otV (VCr,) = DACr, + =t — e +CFgg Kty Crn (ST:3D) g = 3.16x 107 M [9,10]. Fg/llg Were  taken - from
9 [79].
acr, ki . =0.1s1]9,10].
=2 = kit 1 Cr, (S7.30) P P -10]
Cr, (t = 0) =7.6x 1075 M [50].
s kFg/IIa 11gCFg S7.4 Cr, (t = 0) =0MI50].
(50] fo = KE g1 +CFg (57.42) Dp, =2.0x 1071 m’.s" [50]. The values kﬁgf,,a and k7 /1,
g K 11aC1aCrg (S7.4b) Dg, =0 m’s" [50]. were taken from [87].
o = —g/llala Ty

kFg/”a+CFg

g, = 8457 [50].
KR 1 = 7.2 1078 M [50].
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Reference Mathematical expression Values used / Variable description Brief description
Cr,(t = 0) =7.0x 107 M[14,19,24];6.654x 107° - Biochemistry reactions of
M (clot), 7.0x 106 M (circulating blood) [18,29]. ¢ coagulation cascade of
Cr. (t = 0) =3.5% 107 M (clot), 0 M (circulating ™41 [34’11(71‘2.1’21’59’?]
K e blood) [18,29]; 7.0x 10~ M [19]; 0 M [14,24]. Zf)feln[lfﬂe ¢ via Anand:s
Sp, = ——S———2(87.5a) Dp. =3.1x 1071 m2s! [14,24] '
_ g Km +C F, : : ’ : cat
514;4729 " - Fg(/:IIaC Fg o DFg 247 101 s [14.24], The values kg, and
,24,29,88] = Fo/t1aCiaCrg ki pLACPLACKY (S7.5b) kat 50 1 [14.17-21.24.20] ki i, Wwere taken from
n KEg/11a+CFg ki g/pLA*CFn Fg/llg ~ 27 S ,171=21,24,29]. (791
m - -6 = ’
K 1, = 3.16% 1070 M [14,17-21,24.29]. The values kg%, and
cat — -1
kig/pra =25 57 [14,17-21,24,29]. kg;/PLA were taken from
K pra = 2.5 107 M [14,17-21,24.29]. [89].
ocr, Cr. (t = 0) =5.4x 1075 M [44].
[44] praia i (VCF — DVC, ) k7 114mCry Cirgm (S7.62) 0 116 107 M-Ls™ [44]. - Modeled as a system of
aCr, Fg/llam PDEs.
=V (DVCg,) + ki 11mCry Ciigm (S7:6b)
ac a 24 «
P V9, = Dy VG, = T 5.7 K6, = 8457 (561 - The values kffy, and
g/fa g K, =7.2x 1076 M [56]. kP, were taken from
[56] 0CFpy, 2 _ kFg/IIa IIaCFg 2 g 1 . g/7ra
i T WV -VC, — Dp, VoCp, = KB ety ky(Cr,)" (87.7b) k, =8.2x 107! M.s™! [56]. [57].
[90] 0Crn Dg ACp — V- (vCg )+ fCr (1 —Cg) (S7.8) B = 0.01 —0.7 (Reaction term coefficient)
at n n n n n
ac
o102 —0 = - VCy, = Dy, ACs, — k11, CuigCr, (CE% = C,) (57.92) €% =1 (non-dimensional)
’ 0y _ kFg/Ha =0.1s"!

ot Fg/IIaCIIaCFg (Csat Cpg) (S7.9b)
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Reference Mathematical expression Values used / Variable description Brief description
_ Fg/IIa Crrg Fg
Sg, = fembCng a; —kFg/IIa+CFg (S7.10a)
Cr (t=0) =1.8x 107> M [3].
Sk = fombCry g = ke Cr alFfr{”a—"“Fg(s7 10b) g y The values kﬁ;},,a and
n n, nd ~Fn, ki 114+ CFg kg i, =80 s [3]. m
[3] cat o k"g 6.5% 10-6 M s [3] kg, i, were taken from
_ __FFg/lla Cliq Fgd _ Fg/llg — 09X oS .
Srga = KryqCry N it fembCr, 4 (87.10¢) o/ [93].
KE2 114 Cl14CF 4 g
SFn,d = kFg,dCFn - —"Zr;/ua’chgZ = femp CFn,d (87.10d)
- Coagulation cascade and
=0.05[93 .
[93] dCF = nsasCy, (S7.11) ZS _ 53 8[5'1 []93] fibrin(ogen) modeled as a
> ' ' system of ODEs.
- 6 is concentration of the
6CFg 0 —
9 = —kyCr, Co — (ch - ch) — V- (VCp, — DgVCy,) activation of the
(S7.12a) kg =5.0x10% M5 biochemical network of
o, - €,=1.66x 107! blood coagulation.
4 — =kyCp Cg — krM; — V- (b,VM; — D;VM,; ) (S7.12b) 9
[54] a?vz fgn0 =TT (b, 1 Mf ) Cp, =9.0x107° M - Models the first and second
a_tz = kgCFgCe + 4k, (M, + My)? — ?b(M—j - Ml) — kM, -V - k, = 1.67% 1073 5" fibrin moments ( M; and
2 M,).
b,VM, — D:VM,) (S7.12¢ 2
( pr2 4 2) ( ) - Modeled as PDEs.
x: elasticity of the red blood cell
73;: separation distance between particles i and /.
F(rij) — X(|r”| _ a”) (87.13a) a;;: Bonding distance.
F (T”ij) 0 ( 1 _ i ) (S7.13a) F (ri j): Force bereen two bounded particles i and ;.
[95] Reut R,y cut-off radius.
q=1-qoH (rij)and if Tij > Reye (S7.132) q: Probability of bound break.
qo: Constant.
H (ri j) . intersection volume between two fluid
particles.
(641 s = bt 11, ity (ST-14) Kb = 15" [64].
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Reference Mathematical expression Values used / Variable description Brief description
L : amount of fibrin lysed.
dL k.q:: reaction rate constant.
96 — = keg.S $7.15 cat
[96] ac — KeatSpLsy ( ) SpLs: Adsorbed plasmin.
y: solubilization rate.
a: Platelet radius.
[97] F,(r) =0 forR < 2 < L (87.16) r: Distance from the center of the platelet to the wall
or the surface of the other platelet.
dBi.n_ ++ =1. 6 —1'—1 .
hdgthF - ;};gh,l-‘n/”aCBhigh,Fn Clla + k;?rhigh,FnE”aCBhigh,FnEHa kihighr"'n/”“ 1.0x 1? M7 98]
(o8] (S7.172) KBpignp=tlq = 0-15 57 [98].
dBlow,Fy ++ _ 6 N1 ol
ldt - = _k;l-:w,Fn/”aCBlow,FnC”a + k;low,FnE”aCBlow,FnE”a kBlow,Fn/”a IOX 10 M S [98]
(S7.17b) KB 1o, py=ita = 2.8 57 [98].
b/~ b/1I- b
f kGP”b/UI—fg(|ri§';P” | - 10)"5'13” -t (|71'§';P” /nﬁfc;pub/m—fg =1.0x 107* N/m
[99] GPIIb/III- 0 (lﬁ'?P”b/m_f | > da) The spring constant for interactions between GPIIb/III
(S7.18) and ﬁbrinogen.
K& = 1.6x10° Ms (a;,B5 -fibrinogen bound
formation rate)
[100] aun = KT ¢o)? + KT o (M g — 2244) + K& = 1.6x10°> M's! (ap5 -fibrinogen bound
KPP (I8 ¢y — 2244)? (S7.19) formation rate)
nyg* = 50000 (maximum number of @;;;, 85 receptors
on a platelet surface)
. . 1378 — Ry = 140 (fibrin fiber radius)
[101] kp(Rp,ny) = RF(16[n]*5[1 + 56[n;]*])~* (S7.20) !

ns : relative volume occupied by the fibres.
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9. Mathematical equations representing vWF.

Table S8. List of Equations representing vVWF.

Reference

Mathematical expression

Variables description

NGPIb/IX/V—vWF = {

fGPIb/IX/V—vWF =

{kGPIb/IX/V—vWFﬂ

(S8.1b)

NGPIIb/III—vWF = {

f GPIIb/III-vWF =

(S8.1d)

i

t

1. if ()’ < Vcrit)

yCPID/IX[V—vWF |

mt(@(y = Verie) + 1, if (erie <¥)

_ lo)nGPIb/IX/V—vWF’ if

ij

0 if (|rGP1b/1X/V—1;

i

1: if ()/ < ycrit)

{kGPllb/III—,,WF(|r_GP11b/111_v -

0,if (|rg

mt(a(y = Verie) + Dy if Gerie <V

GPIIb/1II
lO)"i j
GPIIb/1II-v

ij

| >d,)

if (|

| >d,)

(S8.1a)

(|rGPIb/IX/V—vWF | < da)

ij

 (88.10)

GPIIb/III-vWF
t

| <d,)

Ngpipjixv—vwr: Number of springs that express interactions between
GPIb/IX/V and vWF.

fepiv/ixv—vwr: Force of interactions between GPIb/IX/V and vWF.
y: Shear rate.

Yerit: Critical threshold of the shear rate.

a: Proportional constant.

kepibjixv-vwr: Spring constant of interactions between GPIb/IX/V
and vWF..

ly: Natural length.

nfjplb/ IXV=YWE. Unit vector between particle i (adhered) and j (wall)

of interactions between GPIb/IX/V and vWF.
GPIb/IX/V~vWF

T

interactions between GPIb/IX/V and vWF.

Nepib/i-vwr: Number of springs that express interactions between

GPIIb/II and vWF.

fepibjim-vwr: Force of interactions between GPIIb/III and vWF.

: Distance between particle i (adhered) and j (wall) of

kepipi-vwr: Spring constant of interactions between GPIIb/III and
vWEF.

GPIIb/III-vWF | . . . .
ij VT Distance between particle i (adhered) and j (wall) of

interactions between GPIIb/III and vWF.
GPIIb/III-vWF
ij :
of interactions between GPIIb/III and vWF.

Unit vector between particle i (adhered) and ;j (wall)

Mathematical Biosciences and Engineering

Continued on next page

Volume 21, Issue 12, 7707-7739.



31

Reference Mathematical expression Variables description

K;: Spring constant between GPIba and vWF.

p: Density of blood.

v: Blood flow velocity.

A,B,C,D: runable constants.

S: Stretch of the platelet/platelet bond.

X, B, a: Adjustable parameters.

K: Spring constant between GPIIa/Illa and VWF.
ag¢: Formation of GG bonds

ngg¥: total number of GPIba receptors on the platelet surface.
K&2: Second order rate constant.

Ky = pv2A(B + C - tanh(D - S)?) ($8.2a)
K=x+pB+a+K; (S8.2b)

[102]

KEL: Second order rate constant.
[100] A = K(%) [nglcax(qba + qbu)n};ncax (¢ba + ¢bu) - 2ZGG] + Kéjg [nglcax(qbba + ¢bu) - ¢a: Mobile active platelet-
2275¢]% (S8.3) ¢,,: Mobile unactive platelet.
®pq: Bound activated platelet.
¢p: Bound unactivated platelet.
Zge: number density of platelet-platelet
bonds mediated by platelet GPIbalpha.
fuwr: Amplification function.
Cows Cowr: Maximum achievable value.
fowr = — 77— (S8.4)

[39] < ) ] T1: Shear stress when half of the vVWF multimers are fully unfolded.
1+exp|—(7-71 /AT 2

2 At: Shear stress duration of the transition.

T: Shear stress.

Continued on next page
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Reference

Mathematical expression

Variables description

[103]

[104]

[105]

[36]

2GPIb _ ~2cpip—aet(IFiil=2R) [, =Acpip—det(|7ii|-2R ij
F; (|7‘l1|) = Agpip—gere PP aet(|7ij|-2R) (e cpib—det(|7ijl-2R) _ 1)m (S8.52)

F’-is}otch. = oy ﬁicj,jplb kst(ﬁijl —Ly) ﬁ (S8.5b)
Koas = kol(1 — 8)B; + 81[(1 — 6)B; + 8] (S8.5¢)

K
K,, = e T (S8.6)

kpT

1
=—-F
Disgq+1 @d-ma
1
ag — Disag+1 Fag?maxnag (Ss°7b)

Fad xMad (S8-7a)

SUWF,_- = _kc—szWF,_- + ks—chWFs (58.8a)
SUWFS = kc—szWFc - ks—chWFs (S8.8b)

Agprp—ger: Constant.

Acpip—det: Constant.

7;;: Distance between particles i and ;.
R: Platelet radius.

ﬁgp Ib: Interaction force between GPIb and platelet mediated by vWF.

ﬁij-"“h': Force by GPIb-mediated platelet interaction.
ks.: Spring coefficient.
|Ti ] |: Length of the spring.
Lq: Equilibrium spring length.
a;;: Stochastic coefficient.
ko: Maximum rate.
ko862 Minimum rate.
K,,,: On-rate of the binding of GP1b-A1 onto Vwf.
K;»: Maximum on-rate.
F,: vWF internal tension force.
AG: Energy barrier.
Ax: displacement along the tension axis.
F,4: Adhesion force.
F,4: Aggregation force.
Disqq and Disg,: distance from the platelet to the surface of the
injured endangium and thrombus, respectively.
Ngq and Ngg: unit vector distance between the points of the bounds.
Faa max and Fpg may : maximal magnate of the adhesion and
aggregation forces, respectively.
Sywr,: Reaction source term for collapsed vWF.
Sywr,: Reaction source term for stretched vWF.
k._s: Conversion rate of collapsed-to-stretched vWF.
ks_.: Conversion rate of stretched-to-collapsed Vwf.
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