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Supplementary Figure 1. High bTMB is associated with the presence of specific gene
alterations. High baseline bTMB scores were significantly associated with higher frequencies of
mutations in ARIDIA (P = 0.036), BSN (P = 0.004), CDH1(P = 0.005), DNAH10 (P = 0.093), DSP(P =
0.036), MUC6(P = 0.024), MUC16(P = 0.0007), PIK3CA(P = 0.0007) AND USH2A (P = 0.002)
(Wilcoxon test). Following adjustment for FDR, associations remained significant for PIK3CA (P =

Gene Mutation vs. WT

0.016), CDH1 (P = 0.036) and USH2A (P = 0.032).
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Supplementary Figure 2. ROC analysis to determine optimal cutoff point of bTMB for clinical
benefit. To gauge the predictive ability of baseline bTMB (N = 50) and to identify an optimal cutoff
point for clinical benefit (CB), we conducted ROC analysis on baseline bTMB with CB. The ROC
curve was plotted for each potential cutoff on the bTMB score, with estimated AUC (0.76, 95%
Cl=0.574~0.946) and the optimal cutoff point identified at 3.154 with the corresponding
specificity (0.775) and sensitivity (0.7). The optimal cutoff point of 3.154 coincides with the upper
75% quartile (3.8) of patients’ bTMB, which was used to dichotomize patients throughout this
study, unless otherwise stated.
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Supplementary Figure 3. High correlation between bTMB determined from WES and a 152-
gene targeted sequencing panel. bTMB levels generated from 50 baseline samples using the
PredicineWES™ and PredicineCARE™ sequencing assays were highly correlated (R = 0.93,
Spearman’s Rank Test).
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Supplementary Figure 4. High baseline c¢fDNA yield is associated with shorter PFS. A) High
cfDNA yield in plasma samples collected from 51 patients at baseline was significantly associated
with shorter PFS compared to patients with lower cfDNA yield, as defined by median (P = 0.021)
and upper quartile (P =0.006) cutoffs (log rank test). B) High cfDNA vyield in plasma samples
collected from 22 patients with endocrine resistance was significantly associated with shorter
PFS, as defined by median (P = 0.017) and upper (P = 0.01) quartile cutoffs (log rank test).



ctDNA Fraction — 10% Cutoff ichorCNA Tumor Fraction — 10% Cutoff

Low:n=34 event=17 med=22.31(18.17~NA)
High:n=17 event=12 med=11.14(4.67~NA)

HR (high vs.low)=1.85 (0.88~3.88)

HR (high vs low)=2.28 (1.09~4.75)

p=0.099

p=0.024

al probability

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Survival probability

Survivi

» . !
PFS (months) PFS (months)

Number at risk Number at risk

Supplementary Figure 5. High baseline tumor fraction is associated with shorter PFS. PFS was
analyzed in association with ctDNA fraction and tumor fraction (TF) levels determined for 51
baseline samples. A 10% cutoff level was used to dichotomize patients for Kaplan-Meier survival
analysis. A) High ctDNA fraction based on mutational analysis was not significantly associated
with shorter PFS. B) Patients with high ichorCNA-inferred tumor fraction had significantly shorter
PFS compared to patients with low TF (P = 0.024, log rank test).
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Supplementary Figure 6. bTMB scores are not associated with sites of metastatic spread.
bTMB scores across 50 patients at baseline are not significantly different across patients with vs.
without bone and/or visceral disease (Kruskal-Wallis test).
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Supplementary Figure 7. Specific oncogenic signaling pathways are more frequently altered in
patients with high bTMB and bCNB scores. A) Significantly higher frequencies of alterations were
observed in high (N = 13) vs. low (N = 37) bTMB patients across breast cancer driver genes in the
Cell Cycle, DNA Damage Repair (DDR), Hippo, Notch, PIK3 and Receptor Tyrosine Kinase (RTK-
RAS) , Hippo and PI3K oncogenic signaling pathways (Fisher’s Exact Test). Following adjustment
for FDR, associations remained significant for the Notch (P = 0.03), PI3K (P = 2.6 x 10°%) and
Receptor Tyrosine Kinase (RTK)-RAS (P = 0.03) pathways. B) Significantly higher frequencies of
alterations were also observed in high vs. low bCNB patients across breast cancer driver genes in
the Cell Cycle, DDR, Hippo, Notch, RTK-RAS and TP53 oncogenic signaling pathways (Fisher’s Exact
Test). Following adjustment for FDR, associations remained significant for the DDR (P = 0.01),
RTK-RAS (P = 0.05) and TP53 (P = 0.02) pathways.
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Supplementary Figure 8. Oncoprint showing landscape of genomic alterations across all
patients at baseline. Frequencies of alterations across all 51 patients, including SNVs and CNVs
across all patients are shown on the right. The bars on top of each column represent the total
number of alterations detected in a given patient.
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Supplementary Figure 9. bTMB and bCNB at baseline vs. progression timepoints. No significant
differences were observed in median bTMB or bCNB levels detected in baseline (N = 50) vs.
progression samples (N = 28) (Wilcoxon signed rank test).
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Supplementary Figure 10. Correlation between baseline bTMB and bCNB scores. bTMB and
bCNB scores across 50 patients at baseline were correlated (R = 0.68, Spearman’s Rank
Correlation Coefficient).
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Supplementary Figure 11. Comparison of ctDNA dynamics as measured by ctDNA fraction and
bCNB during treatment and progression. Serial blood samples from 4 patients (Pred200,
Pred300, Pred500 and Pred700) were analyzed by PredicineATLAS™ to derive ctDNA fraction
values and by PredicineCNB™ to derive bCNB scores at baseline, C1D15, D2D1, staging and
progression timepoints. Similar dynamics are observed using both NGS metrics. Pearson
correlations between matched longitudinal profiles of ctDNA fraction and bCNB were 0.86, 0.99,
0.92, 0.98 (average = 0.94) for patients Pred200, Pred300, Pred500 and Pred700, respectively.

13



P018500_WGS Pred200 Baseline ,bCNB=7.8

) : % BaL
s Hout i i i i 17
[ e i i i il - i
P oy RN in i e o i ililaed
£ ol T i T " T
5. i i i i i
H i . i i
z
8 AKT3 RO ! AB1 AT 1Ak
! 2 s . s § ; s B 10 1 2 w1 s o1 w19 22 x
P018510_WGS Pred200 C1D15 ,bCNB= 4.8 2 weeks
g
32 HoM
S e
¥ 1< New
£ |+ aan
B B o AW L R SURNES S SUS P . s e e e
2 e
E
2 1
g,
© 1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18 19 20 21 22 X
P018511_WGS Pred200 C2D1 ,bCNB= 4.2 4 weeks
g
F 2 HoM
S 1 e
S |~ aan
C - ™— I . o S R SN R B | L
2
E
é 1
s
§-2
o 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 X
P018512_WGS Pred200 Staging9 ,bCNB= 8.2
5 BAP1 BRGA2 AT
g2 HOMD. ?\ﬁ‘ﬁ A
& , | rer i
8T | | | | | | | | | | | . I |
D B oo AW et bk i Atk . U TSP ; AN SV S ST S ::,.:‘5'.. [IPUEY ROUE B S SPPYF PSS
E. i
z i
z
8 AKT3 ROS1 cenb ! Erpg B2 A
1 2 s . s § ; s B 10 1 2 T R I I e
P018504_WGS Pred200 Progression ,bCNB= 10.7
& AKT3
g2 HoMb i
& |- HETd i
S 11 NevT P
R e L R P e . i
E 5oy s — s
€ ! B
E. i
z I
s i
2
S NAAS BAPT ROS1
| 2 . . s § 7 .

Supplementary Figure 12. Genome-wide plots of copy number changes across treatment time
points. Copy number changes observed at baseline, C1D15, C2D1, staging visit 9 and progression
time points for patient Pred200 (from Supplementary Figure 11), revealing dramatic changes in
copy number variation status over the course of treatment, even at time points occurring just 2
and 4 weeks after treatment initiation.
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Supplementary Figure 13. Copy number changes detected for RB1 and BRCA2 genes across
treatment time points. Copy number changes detected by LP-WGS are shown at baseline and
across treatment time points (b C1D15, C2D1, staging visit 9 and progression) for patient Pred200
(from Supplementary Figure 11). While significant copy number variation for RB1 and BRCA2 is
not detected at time points C1D15 and C2D1 (in keeping with low bCNB scores), copy number
variation is detected at both genes at the other time points (when bCNB is high), particularly at
the time of progression.
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Supplementary Figure 14. Relationship between ctDNA fraction and bTMB and bCNB. Scatter
plots of bTMB vs. ctDNA fraction (left) and bCNB vs. ctDNA fraction (right) based on 51 baseline
samples. While no correlation is observed between ctDNA fraction and bTMB scores, a strong
correlation is observed between ctDNA fraction and bCNB scores (R = 0.84, Pearson’s correlation
coefficient).
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Supplementary Figure 15. Relationship between tumor fraction and bCNB. Scatter plots of
bCNB scores in association with ichorCNA-derived TF levels in 216 samples collected over
multiple treatment time points. bCNB scores were strongly associated with TF levels (R = 0.76,
Pearson’s correlation coefficient) with the association being strongest at higher TF levels. This
plot illustrates the high sensitivity of bCNB to detect tumor-associated copy number variation in
plasma samples with low (<5%) tumor fraction. The color scale emphasizes the density of data
points in a given region of the plot.
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