Appendix. S3 Multistage model versus logistic model.

To include the effect of carry capacity, we can use the a three-compartment system
of ordinary differential equations representing the G0/G1, S, and G2/M phases with
logistic growth in each phase, given by

T = wa(t) +wp(t) + 24(1),

dz, (t) T . T
dt = 2)\71‘7 (1 — K) — )\a(dF, dp)l‘a (1 — K) 5
des(t) . T T (1)

da, () T T

where z,, g, and z, represent the number of cells in G1, S, and G2/M phases of the
cell cycle, respectively; A, denotes the G2/M to G1 transition rate (day~'); A% (dp, d,)
following

Naldr,dp) = A0 + (N = AT )re(de)re(dp), (2)

denotes the dose dependent G1 to S transition rate (day~!) where dr and dp are the
concentrations of fulvestrant and palbociclib, respectively; Ag represents the S to G2/M
transition rate (day~!); and K represents the carrying capacity (number of cells).

Then we used the model comparison (LOOIC) to compare the logistic growth model
given by and the multistage model given by

dxgt(t) — 20 2 () — N (dp, dp)am (D),
dIgt(t) = AN (dp,dp)em(t) — Ngwam(t), (3)
dx;t“) — Aswam(t) = Ayam(i).

Two models have the same number of parameters: the only difference is that the logistic
growth model has K for the carry capacity but the multistage model has m for the
number of subphases. All of the rest of parameters are the same. So we have a similar
model complexity (the same dimension of parameter space), which makes the model
comparison reliable [1]. Our result of model comparison suggested that the multistage
model is better than the logistic growth model in terms of predictive analytics, for both
-DOX and +DOX cells. See Table

Table 1. Model comparison by LOOIC.

Logistic model | Multistage model

-DOX -2209.5 -2239

+DOX | -1776 -2057.3

The values are given by LOOIC = —2epld,,,, where epld,,, represents the Bayesian LOO estimate of expected log predictive
density. Since there is a factor —2 in the formula (historical reasons), a smaller, more negative number indicates of LOOIC

better predictions [2].
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