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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 IP3 generation, calcium uptake into the ER, influx and 

leak of calcium across cell plasma membrane. 
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Glossary 

BF2h  Concentration of FGF dimer-soluble HSPG on cell surface 

BF2H  Concentration of FGF dimer-HSPG 

BF2R  Concentration of FGF dimer-FGFR1 

BFFhR   Concentration of FGF dimer-soluble HSPG-FGFR1 

BFFHR  Concentration of FGF dimer-HSPG-FGFR1 

BFh   Concentration of FGF-soluble HSPG on cell surface 

BFH   Concentration of FGF-HSPG on cell surface 

BFhR   Concentration of FGF-soluble HSPG-FGFR1 

BFHR,  Concentration of FGF-HSPG-FGFR1 

BFR  Concentration of FGF-FGFR1      

BVR  Concentrations of VEGF-VEGFR2       

Ca  Concentrations of calcium in cytoplasm      

CER  Concentrations of calcium in ER  

CER0  The initial concentrations of calcium in ER      

DF  Diffusivity of FGF monomer           

DF2  Diffusivity of FGF dimer  
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DF2h  Diffusivity of FGF dimer-soluble HSPG 

Dh  Diffusivity of soluble HSPG 

DFh  Diffusivity of FGF-soluble HSPG     

DV  Diffusivity of VEGF         

DC  Diffusivity of calcium        

DI  Diffusivity of IP3          

F  Concentrations of FGF        

F0  The initial concentrations of FGF        

F2  Concentration of FGF dimer 

F2h  Concentration of FGF dimer-soluble HSPG  

Fh  Concentration of FGF-soluble HSPG 

h  Concentration of soluble HSPG 

h0  The initial concentration of soluble HSPG      

H  Concentration of cell-surface HSPG       

H0  The initial concentration of cell-surface HSPG     

JB  The rate of IP3 generation by cell-surface complexes through PLCγ  

JIER  Calcium pumping into the ER 

JIN  Calcium influx across the plasma membrane 

JOUT  Calcium extrusion  

JP  The rate of IP3 generation by the positive feedback through PLCδ  

JREL  Calcium released from the ER 

k1  IP3 generation rate         

k2  Maximal rate of PLCδ  
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k3  IP3 degradation rate           

k4  Rate of calcium leak from ER        

k5  Rate constant of calcium release through IP3R      

k6  Rate constant of SERCA pump        

k7  Rate of calcium leak across the plasma membrane          

k8  Maximal rate of activation-dependent calcium influx     

k9  Rate constant of calcium extrusion        

k10  Rate constant of IP3R inactivation        

K1  Dissociation constant between calcium and PLCγ      

K2  Half-saturation constant for calcium activation of PLCδ    

K5  Half-saturation constant for calcium activation of IP3R      

Ki  Half-saturation constant for IP3 activation of IP3R     

K8  Half-saturation constant for agonist-dependent calcium entry   

K10   Half-saturation constant for calcium inhibition of IP3R      

kinF   Internalization rate of FGFR1        

kinFH   Internalization rate of FGF-HSPG 

kinFhR                      Internalization rate of FGF-soluble HSPG-FGFR1 

kinFHR  Internalization rate of FGF-HSPG-FGFR1 

kinFFhR                    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      

kinH  Internalization rate of HSPG         
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kinV   Internalization rate of VEGF         

kinFR   Internalization rate of FGF-FGFR1       

kinVR   Internalization rate of VEGF-VEGFR2      

koffFR   Dissociation rate of FGF-FGFR1      

koffF2   Dissociation rate of FGF dimer      

koffF2R  Dissociation rate of FGF dimer-FGFR1    

koffFh             Dissociation rate of FGF -soluble HSPG 

koffFH  Dissociation rate of FGF-HSPG    

koffFhR                  Dissociation rate of FGF-soluble HSPG-FGFR1 

koffFHR  Dissociation rate of FGF-HSPG-FGFR1      

koffVR  Dissociation rate of VEGF-VEGFR2       

konFR   Kinetic rate of FGF binding FGFR1      

konF2  Kinetic rate of FGF binding FGF       

konF2R   Kinetic rate of FGF dimer binding FGFR1      

konF2h   Kinetic rate of FGF dimer binding soluble HSPG 

konF2H  Kinetic rate of FGF dimer binding HSPG  

konFh   Kinetic rate of FGF binding soluble HSPG     

konFH   Kinetic rate of FGF binding HSPG       

konFhR  Kinetic rate of FGF-soluble HSPG binding FGFR1 

konFHR  Kinetic rate of FGF-HSPG binding FGFR1           

konFFhR  Kinetic rate of FGF dimer-soluble HSPG binding FGFR1  

konFFHR  Kinetic rate of FGF dimer-HSPG binding FGFR1       

konV  Kinetic rate of VEGF binding VEGFR2       
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PC   Permeability of calcium to gap junctions      

PI   Permeability of IP3 to gap junctions       

r  Ratio of the volume between cytoplasmic and ER  

R   Fraction of IP3R 

RF   Concentrations of FGFR1       

RF0   The initial concentration of FGFR1      

RV   Concentrations of VEGFR2        

RV0   The initial concentrations of VEGFR2      

SF   Insertion rates of FGF            

SH   Insertion rates of HSPG            

SV   Insertion rates of VEGFR2           

V   Concentrations of VEGF        

V0   The initial concentration of VEGF   

  

 


