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Text S1: Statistical methodology for mixed effect model (MEM)

For the it biopsy piece we define Y;; as a binary outcome variable with a value of 1 if the jt
point is tumour, otherwise the value is zero. Define P;; as the probability that the j™ point is
tumour, thatis ¥;; = 1. Then the MEM is defined as follow:

Pjj
'Og(1-_1§ij) = T,

where, u is the model intercept and Tiis called the random effect which is a function of
heterogeneity between the biopsy pieces. For the it" biopsy piece, T is assumed to have a
normal distribution with mean zero and variance of 6> where o2 is defined as the intratumour
heterogeneity between biopsy pieces of the given patient. Implementing MEM, using R
package “Imed”, we can estimate the o? as the intratumour heterogeneity between the K
biopsy pieces of the given patient.

Text S2: Simulation study methodology measuring the error in intratumour heterogeneity
of the proportion of tumour (IHPoT) estimation using mixed effect model (MEM)

We performed a simulation study to measure the error of estimating IHPoT using a MEM in
R (version 3.5.1). This was based on the assumption that the real heterogeneity is 0.16 (close
to the median of heterogeneity in our data), the number of biopsy pieces ranges from 2 to
12 while each biopsy piece has 450 points. For a given number of biopsy pieces, based on
1000 simulated data sets, the corresponding mean squared error (MSE) of the IHPoT
estimates (using MEM model) was obtained.



Table S1: Layout of dataset for applying mixed effect model

Patient ID Biopsy piece ID Point Yij
1 1 1 1
1 1 2 0
1 1 3 0
1 1 ni-1 1
1 1 ni 0
1 2 1 0
1 2 2 1
1 2 3 0
1 2 ny-1 1
1 2 na 0
1 K 1 0
1 K 2 1
1 K 3 1
1 K ni-1 0
1 K Nk 0




Figure Legends

Figure S1. Plot showing the number of biopsy pieces and corresponding mean squared error (MSE)
of IHPoT estimates using MEM model. Regardless of the number of biopsy pieces MEM model has a
very small error (close zero) in estimating IHPOT.

Figure S2. Five year overall survival of patients treated with chemotherapy plus surgery (CS)
versus surgery (S) alone group with low and high IHPoT and PoT<40% or PoT>70%.

(A) Patients with low IHPoT index and PoT<40%: There was no significant difference in survival

between CS patients and S patients (HR=1.001, 95%Cl: 0.329-3.047, P=0.999).

(B) Patients with high IHPoT index and PoT<40%: There was no significant difference in survival

between CS patients and S patients. (HR=1.448, 95%Cl: 0.454-4.615, P=0.532).

(C) Patients with low IHPoT index and PoT>70%: There was no significant difference in survival

between CS patients and S patients (HR=0.636, 95%Cl: 0.257-1.575, P=0.328).

(D) Patients with high IHPoT index and PoT>70%: There was no significant difference in survival

between CS patients and S patients (HR=0.357, 95%Cl: 0. 093-1.372, P=0.134).



