
Full model considerations

It is worth to notice that even avoiding the simplifications in eq. 4-5 of the paper, at least
qualitatively we can still draw the same conclusions as in the paper. In fact, for a particular
range of the parameter b we still get an inverse relationship between R0 and r, even if fitting
all experimental data just by varying b becomes less straightforward. The claim is that prion
strains can be fully characterized just by an inverse ”stability vs. breakage ratio”, as derived
from the simplified model structure. Considering the full expression of r and R0, according to
Eq. 2 and 3 of the paper it is possible to find an interval of b values for which the derivative
of R0 with respect to b is negative, the derivative of r positive, and the system solution
converges to the steady state representing infection. The inequalities in Eq. 1 represent,
respectively, the conditions on the derivative of R0, of r and on the parameters set.
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The inequalities of Eq. 1 are simultaneously satisfied in the following intervals:





b > b1

b < b2 or b > b3

b4 < b < b5

(2)

where

b1 =
a

n− 1
2

(3)

b2,3 =
−2βn(n− 1)X0 ±

√
β2(1− 2n)2(n− 1)nX2

0

(n− 1)n
(4)

b4,5 =
a− 2an + βX0 ±

√
a2 + 2aβ(1− 2n)X0 + β2X2

0

2n(n− 1)
. (5)

1


