Appendix to
A possible explanation for the variable
frequencies of cancer stem cells in tumors

Rescale transformations

In this appendix we detail the rescales made throughout the main text. The
general model written in terms of the reactions is
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Using the law of mass action we have
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with kg = ks + 2kg, k1o = k7 + ks, Q¢ = Z—;, Op = Z—Z and ky = kb/Qo,

k) = k) /Q4. Using the reescale C' = Qcx and P = Qpy :
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Using ¢ = kgt’ and Q = 22 :
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with 2’ = 257,
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Gradient system

Starting from (30) and carrying out the transformation C = sj¢, P = sop and
t = s3T, we can write

de __ s kgsas
ar —klsgc(lf ﬁc) 7]{:65304’ 852 3p

y k (™)
£ = k3sap (1 - S—f,p) + =2 c — kiossp
Imposing kgz—f‘% = k"i—;ﬁ?’, kess = 1 and s; = Q¢, we obtain s = %’ S9 =
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In this way we obtain
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Potential V(x,y)
We want to write the equation (3) in the form X = —VV(z,y), where x =

(x(t),y(t))T (T means transpose), V is the nabla operator. Integrating f(z,y)
from (3) with respect to = gives
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V(m,y):/f(x,y)dxz—?—i—T—T+Bmy—|—f0(y). 9)

We must now obtain fo(y). Imposing 9,V (z,y) = g(z,y), we obtain Bz +

f3(y) = g(x,y) and then fo(y) = [[Ey(1 - Fy) - Gyldy = £~ — €4~ — {EFy®.
This provides the equation (5).



