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Supplementary Figure 1. (a) CONSORT diagram displaying patient screening and selection for
gene expression analysis.  (b) Table summarizing association of progression free survival with
clinically significant variables across the cohorts of patients.  (c) Kaplan-Meier analysis of
overall survival from start of CDK4/6-based therapy and progression on CDK4/6-based therapy
between patients taking Al vs Fulvestrant. p=0.029 and p=0.918 respectively. (d) Table of the
predominant therapies after progression on CDK4/6-based therapy.
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Supplementary Figure 2. (a) Kaplan-Meier analysis of progression free survival comparing
HER2 expression by IHC across patients taking Al. p=0.911 by log-rank.  (b) Kaplan-Meier
analysis of progression free survival comparing HER2 expression by IHC across patients
taking Fulvestrant. p=0.37 by log-rank.
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FUL Cohort (Nuclear Pleomorphism)
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Supplementary Figure 3. (a) Kaplan-Meier analysis of progression free survival comparing

Nuclear Pleomorphism across all patients. p=0.085 by log-rank.

(b) Kaplan-Meier analysis

of progression free survival comparing Tubular Differentiation across all patients. p=0.529 by

log-rank.
across all patients. p=0.144 by log-rank.

(c) Kaplan-Meier analysis of progression free survival comparing Mitotic Rate
(d) Kaplan-Meier analysis of progression free

survival comparing Nuclear Pleomorphism across patients taking Fulvestrant. p=0.458 by

log-rank.
Differentiation across patients taking Fulvestrant. p=0.477 by log-rank.

(e) Kaplan-Meier analysis of progression free survival comparing Tubular

(f) Kaplan-Meier

analysis of progression free survival comparing Mitotic Rate across patients taking
Fulvestrant. p=0.545 by log-rank.
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C. FUL Cohort (SBR&PR)
1.004
Il HA - 1.74 [0EE.5.38)
1 ‘ 05
= 075 T L
3 i
€ o050 I LL-
o
%)
a
) LL'—\_
0.001
0 20 40 60 80
Manths
Number at risk
PR-'SBR1{ 4 2 2 1 [
@ PR-SBR2{ 19 7 1 [ 0
g PR+/SBR : ; | ; ;
= +SBR1 2 2 1 1] 1]
2] 13 5 [ I a
4 1 [ [ [
0 20 40 60 80
Maonths
d.
1.00
HR = 1.94 (0.95-3.87)
P=0.16336
7 Median PFS:
0751 SBR1 & SBR2/PR+ = 2252
z L SBR2/PR-85BR3/PR+ = 17.16
= b SBRIPR-=16.8
o
=)
° 0.501 i ‘
o
w
w
2 —
0.251
0.001
0 20 40 60 80
Months
Number at risk
®  SBR1&SBR2ZIPR++ 10 9 3 1 0
£ SBR2IPR-4SBRA/PR+1 23 8 1 0 0
w 18 4 1 0 0
0 20 40 60 80
Months

Supplementary Figure 4. (a) Kaplan-Meier analysis of progression free survival comparing

combinations of overall SBR score and PR status across patients taking Al. p<0.001 by log-rank.

(b)

Kaplan-Meier analysis of progression free survival comparing subgroups of overall SBR score and PR
(c) Kaplan-Meier analysis of progression free
survival comparing combinations of overall SBR score and PR status across patients taking

(d) Kaplan-Meier analysis of progression free survival comparing

status across patients taking Al. p<0.001 by log-rank.

Fulvestrant. p=0.299 by log-rank.

subgroups of overall SBR score and PR status across patients taking Fulvestrant. p=0.163 by log-rank.
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Supplementary Figure 5 cont.
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Supplementary Figure 5. (a). Heatmap showing suppression of cell cycle gene expression comparing
pre- and on-treatment samples, and pre-treatment and post-progression samples (left and right
portion) with the data from the NeoPalAna study (center). (b) Multispectral immunofluorescence

imaging of paired pre-treatment and on-treatment samples showing suppression of select cell cycle
proteins.
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Supplementary Figure 6. Testing of survival difference between AIMS subtypes predicted
using gene expression data at different treatment timepoints as indicated. (a) Progression-free
survival of all AIMS subtypes for primary/recurrence, on treatment, and post-progression
timepoints. p=0.19, p=0.88, and p=0.4 by log-rank, respectively. (b) Progression-free survival of
LuminalA/Normal and LuminalB/HERZ2/Basal subtypes for primary/recurrence, on treatment,
and post-progression timepoints. p=0.16, p=0.58, and p=0.58 by log-rank, respectively. (c)
Overall survival of all AIMS subtypes for primary/recurrence and pre-treatment timepoints.
p=0.1127 and p=0.04 by log-rank, respectively. (d) Overall survival of LuminalA/Normal and
LuminalB/HER2/Basal subtypes for primary/recurrence and pre-treatment timepoints. p=0.0308
and p=0.1886 by log-rank, respectively.
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Supplementary Figure 7. Testing for association of single genes with progression free survival
on the Al, Fulvestrant or combined cohorts. Patients are stratified by tertile of each of the single
gene expression values. For CDK4, p=0.2998, p=0.2723, and p=0.1097 by log-rank,
respectively. For CCND1, p=0.2278, p=0.5856, and p=0.4751 by log-rank, respectively. For
RB1, p=0.7333, p=0.8006, and p=0.9504 by log-rank, respectively.
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Supplementary Figure 8. (a) Table summarizing association of PFS with select immune gene
expression across cohorts of patients. (b) Summary of subtype switching between pre and on-
treatment samples with PFS time.
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Supplementary Figure 9. (a) Heatmap showing gene expression of common cell cycle module in
combined Al and Fulvestrant primary/recurrence biopsies and K-M plot comparing PFS between the
high and low average gene expression groups using data from primary/recurrent biopsies. p=0.98
by log-rank. (b) Heatmap showing gene expression pattern of the estrogen response module in
combined Al and Fulvestrant primary/recurrence biopsies and the associated K-M plot. p=0.087 by

log-rank.
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Supplementary Figure 10. Evaluation of gene modules on recurrence-free survival on a subset
(ER+/HERZ2-) of the METABRIC dataset. Patients are stratified by mean expression values of the
genes in each module. (a) Common cell cycle module. p<0.001 by log-rank. (b) Estrogen
response module. p=0.082 by log-rank. (c) TNF-IFN gamma module. p=0.69 by log-rank.
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Supplementary Figure 11. Evaluation of gene modules on patient overall survival using gene
expression data from pre-treatment or primary/recurrence samples. For common cell cycle, p=0.24
and p=0.93 by log-rank, respectively. For estrogen response, p<0.001 and p=0.18 by log-rank,
respectively. For TNF-IFN gamma, p=0.19 and p=0.62 by log-rank, respectively.
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