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Appendix
MODEL EQUATIONS
Diffusion of compounds in the extracellular space
FGF dimerization and soluble HSPG binding with FGF monomer and dimer are

considered. Compounds represented in the following equations are VEGF, FGF, soluble

HSPG, complex of FGF with soluble HSPG, FGF dimer, and complex of FGF dimer with

soluble HSPG.
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Binding of FGF and VEGF to cell surface receptors
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Concentration change of complex on cell surface
Various complexes are formed by binding of the compounds in the extracellular space

with corresponding receptors, and HSPGs on cell-surface.
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Intracellular concentration change of calcium and IP3
Calcium transport events include 1Pz generation, calcium uptake into the ER, influx and

leak of calcium across cell plasma membrane.
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Glossary
Bran Concentration of FGF dimer-soluble HSPG on cell surface
Bron Concentration of FGF dimer-HSPG
Brar Concentration of FGF dimer-FGFR1
Brrnr Concentration of FGF dimer-soluble HSPG-FGFR1
Brenr Concentration of FGF dimer-HSPG-FGFR1
Brn Concentration of FGF-soluble HSPG on cell surface
Brn Concentration of FGF-HSPG on cell surface
Brnr Concentration of FGF-soluble HSPG-FGFR1
Brnr, Concentration of FGF-HSPG-FGFR1
Brr Concentration of FGF-FGFR1
Bvr Concentrations of VEGF-VEGFR2
Ca Concentrations of calcium in cytoplasm
Cer Concentrations of calcium in ER
Cero The initial concentrations of calcium in ER
De Diffusivity of FGF monomer

Dr Diffusivity of FGF dimer
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Diffusivity of FGF dimer-soluble HSPG
Diffusivity of soluble HSPG

Diffusivity of FGF-soluble HSPG

Diffusivity of VEGF

Diffusivity of calcium

Diffusivity of IP;

Concentrations of FGF

The initial concentrations of FGF
Concentration of FGF dimer

Concentration of FGF dimer-soluble HSPG
Concentration of FGF-soluble HSPG
Concentration of soluble HSPG

The initial concentration of soluble HSPG
Concentration of cell-surface HSPG

The initial concentration of cell-surface HSPG
The rate of 1P3 generation by cell-surface complexes through PLCy
Calcium pumping into the ER

Calcium influx across the plasma membrane
Calcium extrusion

The rate of 1P3 generation by the positive feedback through PLCS
Calcium released from the ER

IP3 generation rate

Maximal rate of PLCS
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Ks IP3 degradation rate
Kq Rate of calcium leak from ER
Ks Rate constant of calcium release through IP3R
Ke Rate constant of SERCA pump
ks Rate of calcium leak across the plasma membrane
kg Maximal rate of activation-dependent calcium influx
Ko Rate constant of calcium extrusion
K10 Rate constant of IPsR inactivation
Ki Dissociation constant between calcium and PLCy
K> Half-saturation constant for calcium activation of PLC6
Ks Half-saturation constant for calcium activation of IPsR
Ki Half-saturation constant for IP3 activation of IP3R
Ks Half-saturation constant for agonist-dependent calcium entry
Ko Half-saturation constant for calcium inhibition of IP3R
Kink Internalization rate of FGFR1
KinFH Internalization rate of FGF-HSPG
KinFhr Internalization rate of FGF-soluble HSPG-FGFR1
KinFHRr Internalization rate of FGF-HSPG-FGFR1
KinFEnR Internalization rate of FGF dimer-soluble HSPG-FGFR1
KinFFHR Internalization rate of FGF dimer-HSPG-FGFR1
KinF2r Internalization rate of FGF dimer
KinF2H Internalization rate of FGF dimer-HSPG

Kint Internalization rate of HSPG
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Internalization rate of VEGF

Internalization rate of FGF-FGFR1
Internalization rate of VEGF-VEGFR2
Dissociation rate of FGF-FGFR1

Dissociation rate of FGF dimer

Dissociation rate of FGF dimer-FGFR1
Dissociation rate of FGF -soluble HSPG
Dissociation rate of FGF-HSPG

Dissociation rate of FGF-soluble HSPG-FGFR1
Dissociation rate of FGF-HSPG-FGFR1
Dissociation rate of VEGF-VEGFR2

Kinetic rate of FGF binding FGFR1

Kinetic rate of FGF binding FGF

Kinetic rate of FGF dimer binding FGFR1
Kinetic rate of FGF dimer binding soluble HSPG
Kinetic rate of FGF dimer binding HSPG

Kinetic rate of FGF binding soluble HSPG
Kinetic rate of FGF binding HSPG

Kinetic rate of FGF-soluble HSPG binding FGFR1
Kinetic rate of FGF-HSPG binding FGFR1
Kinetic rate of FGF dimer-soluble HSPG binding FGFR1
Kinetic rate of FGF dimer-HSPG binding FGFR1

Kinetic rate of VEGF binding VEGFR2
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Permeability of calcium to gap junctions
Permeability of IP; to gap junctions
Ratio of the volume between cytoplasmic and ER
Fraction of IPsR

Concentrations of FGFR1

The initial concentration of FGFR1
Concentrations of VEGFR2

The initial concentrations of VEGFR2
Insertion rates of FGF

Insertion rates of HSPG

Insertion rates of VEGFR2

Concentrations of VEGF

The initial concentration of VEGF
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