Text S1

Chemical reactions

The relevant chemical reactions are presented here (molecular species and parameters are
defined in the glossary):

Tissue

Kon v 164,MECM
V164 +M ECM *VlMM ECM

koff V164MECM

Kon v 164,MEBM
\/164 +M EBM *VlmM EBM

k()ff V164MEBM

Kon v 164,MPBM
\/164 +M PBM *VlmM PBM

k()ff V164MPBM

kme

onV164,N1

V164 + Nl,myo KT V164N
off V164N1

Lmyo

Tissue and blood
kcn‘V164‘R1
V164 + R.*Vlma.

koff V164R1

\/164 + RZ kon,V164,R2 Vl64R2

koff V164R2
V164 + Nl kon,V:L64,N1 V164N1
ff V164N1
Vies, + R, 222 RV N,
kOff V164N1R2
ViesR, + N, 222 RV N,
kOff V164R2N1
kon,VlZO,Rl
V120 + Ri Kott V120R1
V120R1
kon,VlZD,RZ
\/120 + RZ Kott v120R2 VlZORZ
kon,VlZO‘Rl
\/120 + R.Nl Kott v120R1 VlZOR.Nl
kC‘Rl‘Nl
VlZORi + Nl Kgi VlZORlNl
issoc, RIN1
kC, 1
Rl * Nl kdlss:cl:i:l RlNl
V164 + A kOn,V164,A \/164A
koff,V164A

Vlzo + A kon,VlZO,A V120 A

ko" V120A



Equations

The completelist of ordinary differential equationsis presented below:

dVieal -
dt

Wss ~ Konyao weena [Visa WM o I + Kt vass e [VissM e I
~Kanvass wrem Visa] s [M e I+ Kot va6s e VisaM e 1
~Kanvass vecw [Visa n [M ecu I + Kot vaoa meow [VisaM ecu 1
~Kinvas ralVisa i[RIy + Kt vaoam[Visa R

~Kanviss relVissIn[Reln * Kot vasara[Viea Rl

~Kanvass nalVasa N + Ko vasanalVasaNay

N, N,
- n,\r;g./g4,N1[\/164]N[N1]N,nyo+k0ff,rI/Nf64Nl 164N1]N,my0

_ko’\rl1,v164,A[V164] N [A] nt ko,\flf ,V164A[V164A] N

_LKL + kl’;l\‘/aS\lBj[Vlm]N +k§\’;' Swe ﬁ[\/lm]s
Uy Kavn Uy Us

d
[\giO]N = qulzo - ko’\rl1,v1zo,R1[V120]N[R1]N + ko,:‘lf vizor Vizo Ry

_ko’\rlLVlZO, RlNl[VlZO] N [ RiNl] N + kol\f‘f ,V120R1N1[V120 R1Nl] N
_kol\rll,V120, R2[V12O] N [ RZ] N + kol\flf ,V120R2[\/120R2] N
_ko’\rlLVlZO, A[VlZO] N [ A] N + kol\f‘f ,VlZOA[VlZOA] N

_( k'— + ky\/BSNB J [Vlzo]N + kBN SNB UB [Vlzo]B

UN KAV,N o UN UP

dMels _
dt

_CV164[\/164]B - kc‘)an,V164,R1[\/164]B[ Ri]B + ko?f ,v164R1[V164R1]B
_k;,VlM,RZ[\/lM]B[Rz]B + kcif ,v164R2[V164R2]B
_kc|>3r],v164,N1[V164]B[ Nl]B + kc‘)?f’f ,v164N1[V164 Nl]B
_kcl>3r1,v164,A[V164]B[A]B + ktl)?f ,v164A[V164A]B

- ks\';l SNB kL + k:n\l\/BS\lB [\/164]N
S, o K25

p

I<AV,N
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d[Vixle =-—
dt

CrizolVinols ~ Koo ralVazo o[ R * K yizoraVizoR]

K2 20 anelVizoJs RN + K& vozoranalVizoRNg

k8 iz relVizoJo [ Rels + K vioralVizoRel

K2 1204 Vizo s Al + K& vizoalVizoAls

KWSeyy, ( k. + kv Swe j Vizol
U U,

p KAV,N

diM gy I -

dt _kol\rl1,Vl64,MEBM [\/164] N [ M EBM ]N + kol\flf ,\V164MEBM [\/164M EBM ]N

d[M ey 1

dt = _kol\r‘1,Vl64,MPBM [V164] N [ M PBM ]N + koNf'f V164MPBM [\/164M PBM ]N

diMgen -

dt _kol\r‘1,V164,MECM [V164] N [ M ECM ]N + kol\flf \V164MECM [\/164M ECM ]N

d[V164M EBM ]N

dt = kOl\r‘l,V164,MEBM [\/164] N [ M EBM ]N - kol\flf V164MEBM [V164M EBM ]N

d[\/164M PBM ]N

dt = kc)'\r‘1,V164,MPBM [\/164] N [ M PBM ]N - kor\flf V164MPBM [\/164M PBM ]N

dVig:M e I =K\

dt 'on,V 164, MECM [\/164]N [M ECM ]N - kor\flf ,V164MECM [\/164M ECM ]N

df

R:]N = Sgl - ki’r\:t,Rl[ Ri]N - kor\r‘1,V164, Rl[\/164]N[Rl]N + ko’\flf ,V164R1[\/164RI]N

d
_ko'\rl1,v120, rlVizoln [RIy + kc;lf ,V120R1[V120 Rlx
_kc'\,‘Rl,Nl[ Nl]N[Rl]N + k(;\ilssoc,RlNl[RiNl]N

d[l(:::]N - 322 - ki"\‘lt!RZ[RZ]N - kcg\rlLVlZO,RZ[\/le]N[RZ]N + kol\f‘f ,V120R2[\/120R2]N

_kc;\rl1,V164,R2[\/164]N[R2]N + ko’\flf ,v164R2[V164R2]N
_kc’\,lV164Nl,R2[\/164N1]N[R2]N + kol;‘f ,V164N1,R2[R2V164N1]N
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d[N,], _

dt 351 - ki’r\:t,Nl[ Nl]N - kc’\,lVIZORl,Nl[\/HO R.I.]N[ Nl]N + kd'\i‘ssoc,RlNl[\/lzoRiNl]N

_kc’\,lm,m[ Nl]N[Ri]N + kcg\ilssoc,RlNl[RiNl]N
_ko’\rl1,V164,N1[V164] n[Nuly + kD,\flf ,v164N1[V164 N, ]y
_kc’\,lV164R2,N1[\/164R2]N[N1]N + ko,\flf ,V164R2,N1[ RVieaNi ]y

d[(F;ti]B - Sgl - kiﬁ"Rl[ Rle - kc?n visarr [Visals[Rls + k§f visaralViss R

_k(‘)i V120, Rl[\/120] [R.]B + kB V120R1[\/120F21]B
C Rl Nl[ Nl] [RJ.]B + k::ssoc RlNl[RN Nl]B

d[RZ]B = SRZ klnt R2 [Rz]B kon V120, RZ[V120] [Rz]B + koff v120R2[V120R2]B

at
_an,V164,R2[V164]B[R2]B + kDﬁ ,V164R2[V164R2]B
_kCB,V164Nl,R2[V164Nl]B[R2]B + kGBf‘f ,V164N1,R2[ R2V164N1]B
Ao = o, 1% TN, =K VR I K Vo RN

_kc,Rl,Nl[ Nl]B[Ri]B + k(‘?soc RlNl[RiNl]B
_kc?n,v164,N1[V164]B[N1]B + koff ,V164N1[\/164N1]B
_kcB,V164R2, Nl VassRolg[N]g + kc?ff ,V164R2,N1[ RVieaNilg

dW1§tR]N = _ki’r\llt,VlG4R1[\/164R]N + kO'\fl1,V164,Rl[\/164]N[R1]N - kol\f'f visr Vi Ry

dVie,Ro ]

dt = _kiElt,V164R2[\/l64R2]N + ko’\rl1,Vl64,R2[\/l64]N[R2]N - ko,\flf ,v164R2[V164R2]N

_kc'\,‘Vl64R2, Nl[V164R2] N [ Nl] N + kol\flf ,V164R2N1[ RZ\/].64 Nl] N

d
WosaMalw = e NViaNaln + Ko alVasedw [N =K vagonalVsaNal

dt
_kc,V164N1,R2[V164N1]N[R2]N + koff visantrzl RVisa N
d[RV,. N
% = _kiElt,V164R2N1[ RVissNs 1y

+kcr\,‘V164R2,N1[V164 RZ] N [ Nl] N kofo ,V164R2N1[ R2V164 Nl] N
+kcl\,‘V164N1,R2[V164 Nl] N [ RZ] N kol\f“f ,V164N1R2[ R2V164 Nl] N
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dVioR1y

dt = _ki’r\1‘t,V120R1[V120R1]N
+ kcz\r‘1,v1zo, Rl[V120] N [ Ri] N ko'\f‘f ,v120R1[V120 R1] N

_kc'\,‘Rl, Nl[VIZO Ri] N [ Nl] nt kcli\ilssoc, R1N1[V120 R1N1] N

% = _ki’r\\lt,V120R2[\/120R2]N + ko'\rll,V120, R2[\/120]N[R2]N - ko'\flf ,v120R2[V120R2]N

d[RNJy _ _pn
dt kint,RlNl[ I:ej.Nl] N

+kc'\,‘R1,Nl[ Ri] N [ Nl] N kd'\i‘m,RlNl[ R1N1] N
_ko’\rl1,v1zo, rilVizo W [RN ] + kc'r\lff ,v120R1[V120R1N1] N

d [\/120 I%.Nl] N

dt = _ki’r\:tVlZORlNl[\/lZORiNl] N

+ kc'\,‘VIZORl, Nl[V120 Ri] N [ Nl] N kd'\i‘ssoc,VIZONl[\/lzo RlNl] N
+kc')\r‘1,V120R1N1[V120] N [ RiNl] N kol\f“f ,V120R1N1[V120R1N1] N

d[\/l;Rl]B = _kilrs;t,Vl64R1[V164R.l]B + kan,v164,R1[V164]B[R1]B - kcl)?f ,v164R1[V164R1]B

dVieRols

dt = _kiﬁt,V164R2[Vl64R2]B + ko‘?\,Vl64,R2[Vl64]B[ RQ]B - kol?‘f ,v164R2[V164R2]B

d[Vie Nl _
— LB = _ki'rglt,V164N1[V164Nl]B + ko?m,v164,N1[V164]B[ Nl]B - ko?f ,v164N1[V164N1]B

dt
_kcE,)V164N1, R2[V164N1] B[ RZ] B + k;f ,V164N1R2[ R2V164N1] B

d[RVieNuls _

dt _kiEt,V164R2N1[ R2V164 Nl] B

+kchV164R2, Nl[V164R2] B[ Nl] B kc‘)?f ,V164R2N1[ R2V164 Nl] B
+kc‘5:V164N1, RZ[V164 Nl] B[ RZ] B k;f ,V164N1R2[ R2V164 Nl] B

dlVioRle

ot = _kiﬁt,V:LZORl[VlZO Rlg

+k§;1,V120,R1[V120] B[ Ri] B kc‘:"‘f ,V120R1[V120R1] B
_kCB,Rl, Nl[VJ.ZO Ri] B[ Nl] B + k(;?SOC, RlNl[V120 RlNl] B
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dVisRls
dt

d[RN]s _
dt =K

= _ki‘ralt,VlZORZ[VlZORZ]B + koi,V120,R2[V120]B[ RZ]B - ko?f ,V120R2[\/120R2]B

nt, rnal RNt ]
+kc R1, vl R1s[Ny g = |ssoc ranal RN
- on,v120,R1[V120]|3[R1N1]B + koff ,v120R1[V120RiN1]B

d N
M = _kiEtV12ORlN1[\/120RiN1] B

dt
+ k(:BV120R1 Nl[\/120 Rl] B[ Nl] B k(;aissoc,VIZONl[\/lzo RiNl] B
+ kon,VlZORlNl[Vlzo] B[ RiNl] B kc‘)?‘f ,V120R1N1[V120 RiNl] B
d[N
[ illtN’WO = Sl’\\llimyo - thrl?io[ Nl]N,myo

N, N, my
+ n,\';?L/g4,N1[\/164]N[N1]N,nyo - koff V164N1[V164 1]N ,myo

d[\/164N1]N.myo — _ I N,myo N ]
dt - int,V164N1L ¥164" “11N,myo

N, N,
+kon,31{g4, Nl[V164] N [ Nl] N,myo koff ,r\T/N1%4N1[V164 N1] N,myo

d[c':]s :Cﬁ C.LAlg - kon\/164 AVis Jl Al + koffV164A[V164A]B
_k;,VlZO,A[\/lZO]B[A]B + kfﬂ vizoalVizoAlg

+kBN SNB[A]B ( L +LIJ<:J\‘ESNBJ [A],

KAV,N

d[Vigs

th]B = CV164A[V164A]B + kon V164, A[V164] [A]B koff v164A[V164A]B

kNB
kBN SNB [\/164A]B ( U S\IB j [V164A] N

I<AV,N

AViAls

A
it ]B = ~Cyra0al Vi Al + konv120 AlVizols[Alg — koff v120A[V120A]B

kNB
kBN SNB [\/120A]B ( L U S\IB j [V120A]N

I<AV,N
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d[Al

ot = _ko’\rl1,V164,A[\/164]N[A]N + ko,\flf ,V164A[V164A]N

_ko'\r‘LVlZO,A[\/lZO]N[A]N + ko';‘f ,v120A[V120A]N
+kBN SNB ~B [A]B (kL + kl’J\‘ABS\IB} [A]N

U, U, U,

|<AV,N

d A
% = ko’\rl1,V164,A[V164]N[A]N - ko'\f‘f ,V164A[V164A]N

kNB
52 G Ml - ( - S“B}M“A]“

KAV,N

d[V120A] N — ko

dt n,v120, A[\/120] [ A] N ko'\f‘f v 120A[V120 A] N

kNB
ks/'\\‘ S U [\/120 Alg - ( U S\IB][VHOA]N

KAV,N
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Glossary

Concentrations

[Vizo] , [Vied]

[Mecwm], [Mesm], [Mpew]

[VieaMecm] , [VieaMesm] , [ ViesMpew]

[Ri], [Re]

[N

[N1] myo

[RiNg]

[ViR]

[ViN{]
[RaVi6aN{]

[Vi20RiN1]

[ V16aN1] myo

[A]

Concentration of unbound VEGF20 and VEGF64
Concentration of VEGF binding sitesin the ECM,
EBM, and PBM
Concentration of VEGF;4 bound to the ECM,
EBM, and PBM
Concentration of un-occupiedVEGFR-1 and
VEGFR-2 receptor tyrosine kinases
Concentration of un-occupied NRP-1
co-receptor (on endothelial cells)
Concentration of un-occupied NRP-1
co-receptor (on myocytes)
Concentration of the VEGFR-1-NRP-1 complex
Concentration of VEGF isoform i bound to
VEGFR |
Concentration of VEGF isoform i bound to NRP-1
Concentration of the VEGFR-2-VEGF;5,-NRP-1
ternary complex
Concentration of the VEGF50-VEGFR-1-NRP-1
ternary complex
Concentration of VEGF;64 bound to NRP-1
(on myocytes)

Concentration of anti-VEGF agent



[ViA]

Geometric parameters

Ui

Sus

Kav,

Kinetic parameters

Ov120, Qvies
aa

SR

Kon
Koft

Kint

i
Koy

i
Koa

Concentration of VEGF isoform i bound to

anti-VEGF agent

Volume of compartment i
(N=tissue, B=blood, P=plasma)
Total surface area of endothelial cells at the
interface of tissue (N) and blood (B)
Available volume fraction in the tissue, i.e,,
ratio of available fluid volume to total tissue

volume Uj;

Secretion rate of VEGF;2 and VEGFe4

Injection rate of anti-VEGF agent

Insertion rate of receptorsinto the cell membrane of
endothelial cells or myocytes

Kinetic binding rate

Kinetic unbinding rate

Kinetic coupling rate for receptors

Internalization rate of receptors

Microvascular permeability of VEGF from

compartment i to compartment |
(N=tissue, B=blood)

Microvascular permeability of anti-VEGF agent and



ke

Cv120, Cvisa

Ca, Cvi20a; Cvieaa

VEGF/ anti-VEGF complex from
compartment i to compartment |

(N=tissue, B=blood)

Lymphatic drainage rate
Rate of plasma clearance of VEGF20 and VEGFis4
Rate of plasma clearance of anti-VEGF and

VEGHanti-VEGF complex



