
Table A1 - Parameter values  

Parameter values used for the model simulations.  

 

Parameter Values 

Parameters Symbols Values Units Sources 

Tissue maximum 

carrying capacity 
Cm 2.39*105 3 cells/mm  

Considered taken into 

account data of [1] 

Initial tumor cell density C0 104 cells/mm3 
Considered taken into 

account data of [2] 

Initial tumor radius r0 1 mm [1] 

Diffusion coefficient of 
Dc 0.005 - 0.3 mm2/day [1] 

proliferative cells 

Diffusion coefficient of 
Dh Dc*10 mm2/day 

Conside en into 

hypoxic cells 

red tak

account [1], [3] 

Di f 

hypoglycemic cells 
Dq Dc mm2/day 

Conside en into ffusion coefficient o red tak

account [1], [3] 

Proliferation rate 

constant 
ρ 0.0025 - 0.04 1/day [1] 

Initial ECM 

concentration outside f0 10-9 mol/mm3 [4] 

the tumor 

Initial intratumoral ECM 

concentration 
f0tumor f0/10 mol/mm3 

Considered taken into 

account data of [4] 

Initial MDEs 

ntration ouconce tside m0 0 mol/mm  [5] 

the tumor 

3

In  

co
m0tumor 0.5*C0 mol/mm  [5] 

itial intratumoral MDEs

ncentration 
3

Initial oxygen 

entration outside conc

the tumor 

0. -9 n0 28*10 mol/mm3 [6], [7], [8] 

Initial intratumoral 
n r n0*e-dr

 
3

oxygen concentration 
0tumo mol/mm  Calculated from [6] 

Initial glucose 

0 16.5*10-9 3concentration outside 

the tumor 

gl mol/mm  [6], [7], [8] 

Initial intratumoral 
gl r 

glucose concentration 
0tumo gl0*e-d(r) mol/mm3 Calculated from [6] 



Diffus

MDEs 
Dm 0.00864 mm2/day [4] 

ion coefficient of 

D f 
1  

iffusion coefficient o

oxygen 
Dn 57.248 mm2/day [6], [9] 

Diffus
Dgl 9.504 mm2/day [6], 

ion coefficient of 

glucose 
[10] 

Oxygen natural decay 
αn 0.0375 1/day 

rate 
Calculated from [4], [11] 

Ox te βn ygen production ra 0.5025 1/day Calculated from [4], [11] 

Glucose natural decay 

rate 
αgl 0.11 1/day 

Assumed based on [6], [4], 

[11] 

Glucose ion rate βgl 1.1 1/day Assumed n [4], [11]  product based o

Oxygen consumption 

rative cellrate by prolife s 
-12 mol/c  γcn 5.2*10  ell*day Calculated from [6], [7] 

Oxygen consumption 
γhn 0.2*γcn mol/cell*day 

Co o 

rate by hypoxic cells 

nsidered taken int

account [3], [4], [6], [7], [12] 

Oxygen co

rate by hypoglycemic 

cells 

γqn 0.5*γcn mol/cell*day 
Cons

nsumption 
idered taken into 

account [4], [6], [7] 

Glucose consumption 

oliferative cellrate by pr s 
1. 2 mo ay Calcγcgl 446*10-1 l/cell*d ulated from [6], [7], [13] 

Glucose consumption 

rate by hypoxic cells 
γhgl 10*γcgl mol/cell*day 

Conside en into red tak

account [4], [6], [13] 

Glucose consumption 

rate by hypoglycemic 

cells 

γqgl 0.5*γcgl mol/cell*day 
account [4], [ ], [14] 

Considered taken into 

6

ECM degradation rate δ 0.0022388 mm3/mol*day Calculated from [4], [11] 

MDEs natural decay 

rate 
λ 0.432 1/day [15] 

MDEs production rate 

by proliferative cells 
μc 0.006 mol/cell*day [15] 

MDEs production rate 
μh 2*μc mol/cell*day 

by hypoxic cells 

Considered taken into 

account [3] 

MDEs production rate 

by hypoglycemic cells 
μq μc mol/cell*day Assume  model d in this

Conversion rate of 

(  1/day 

Ca al 

proliferative to hypoxic 

cells 

bh 1- n/n0)/20

lculated to be proportion

to the relative oxygen 

concentration 

Conversion rate of gh 0.05 1/day [1] 



hypoxic to proliferative 

cells 

Conversion rate of 

hypoxic to necrotic cells 

due to lack of oxygen  
ah bh/10 1/day 

C  
to the proliferative to hypoxic 
onsidered to be proportional

conversion rate 

Conversion rate of 

hypoxic to necrotic cells 

due lack of glucose 

aglh 0.01 1/day 
Considered constant in this 

model 

Conversion rate of 

proliferative to 

hypoglycemic cells 
q (1- )/20 1/day 

C l 

b gl/gl0

alculated to be proportiona

to the relative glucose 

concentration 

Conversion rate of 

hypoglycemic to 

proliferative cells 

gq 0.05 1/day [1] 

Conversion rate of 

hypoglycemic to necrotic 

cells due to lack of 

oxygen  

aq 0.01 1/day Considered constant in this 
model 

Conversion rate of 

hypoglycemic to necrotic 

c  

aglq bq/10 1/day 

Con al 

hy e ells due lack of glucose

sidered to be proportion

to the proliferative to 

poglycemic conversion rat

Conversion rate of 

proliferative, hypoxic, 

hypoglycemic to necrotic 

cells due to contact with 

an 
log(2)/(50Cm*

102) 
1/day [1] 

necrotic region 
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