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Supplementary Fig. 1. CONSORT flow diagram. Upright and italicized text refer to the
number of available patients and samples at each step, respectively.
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Supplementary Fig. 2. Per treatment-line distribution of additional clinical prognostic
markers in our cohort. All variables are measured at time of line-specific mMCRPC treatment
initiation. See Supplementary Data 3 for number of patients with evaluable data matched to
each line of treatment.
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Supplementary Fig. 3. Mutation and copy-number evidence for ctDNA%. All somatic
mutations, copy number alterations (via absolute log-ratio), and ctDNA fractions are plotted per

sample (row). Mutations occurring on amplified genes are marked as X.
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Supplementary Fig. 4. Serum and radiographic prognostic clinical features correlate with
baseline cfDNA concentration. Fraction of patients per cfDNA concentration quartile (left) and
cfDNA concentration as a continuous variable (right) across various categorical clinical
subgroups (identical to those used in Figure 2).
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Supplementary Fig. 5. K-nearest neighbor prediction of ctDNA%. Receiver operating
characteristic curves for (a) four separately trained and optimized XGBoost or K-nearest
neighbor (KNN) prediction models evaluating different sets of clinical input features. (b) KNN
prediction model with 8 routinely measured clinical variables. (c) KNN regression model with 8
clinical variables. Red curve shows ground-truth ctDNA% (i.e. from DNA sequencing). MAE =
mean absolute error.

Supplementary Information — Fonseca, Maurice-Dror, Herberts, et al.



A

Spearman rho: 0.62 Spearman rho: 0.37

Spearman rho: 0.18

Spearman rho: 0.35

1004 p <0.001 100 p <0.001 1004 p =0.099 100 p <0.01
9 n=83 9 n =281 9 n=283 9 n =81
c 75 757 .. = 75 . = 757
S S S . S
5 S 3 : S
g 501 g 50+, g 501 L. g 50+
z S : < e <
=) 254 Q 25+ =) 254 .t aQ
5} 5] 3] .}U\,.‘Td — 5]
0 e O e e o 1 T ey 0-+-= f T T
2 510 30 100 1000 051 235 10 2 05 5 50 1500 0.5 1 1.5 2
cfDNA concentration (ng/mL) Alkaline Phosphatase (ULN) PSA (ng/mL) Lactate dehydrogenase (ULN)
B Predicted C Predicted
3 No Yes OPT/ILU o No Yes ProBio
£ No| 13 | 22 S No| 95 | 36
a 297 8
2 901 gYes| 7 | 42 Ry O Yes| 39 | 117
SN anN 70
3 A 70 o<
Il 25
Q% mll““lllllllllll 3 153 samples predicted
© 50 v )
foRel IlIlIlIII“I 64 samples predicted O 30 to have ctDNA = 2%
og to have ctDNA = 2% EES
BE 30 Obearved ciDNAL O Observed GtDNA%
a 20 samples predicted = ;e;/? ’ 10 1 154 samples predicted W =2y

to have ctDNA < 2% -2

—_
o

to have ctDNA < 2%

W<2%

Supplementary Fig. 6. Validation of 8-feature XGBoost prediction of ctDNA%. (a)
Correlation between ctDNA% and four continuous prognostic serum markers reported in the
OPTIMUM & ILUMINATE trial datasets. K-nearest neighbor regression (neighbors=20 with
uniform weights; red line) is used to nonparametrically visualize each bivariate relationship.
Kernel density estimates shown above. (b-c) Predicted probability of ctDNA=2% based on the
8-feature XGBoost model applied to the OPTIMUM & ILUMINATE (n=84) and ProBio (n=307)
trial validation cohorts. True observed ctDNA=2%status is indicated with color. In-set

confusion matrix for classification of ctDNA=2%.
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Supplementary Fig. 7. ctDNA% and clinical outcomes measured at initiation of second-
line therapy. Kaplan-Meier estimates of time from initiation of second-line systemic therapy for
MCRPC to death or last follow-up (a+d) and PSA progression-free survival on second-line
therapy (b+e) stratified by synchronously-measured ctDNA% dichotomized by median (a+b) or
by predefined bins (high, low, undetectable) (d+e). Shading indicates 95% confidence intervals;
in-set tables show univariable HRs. Forest plots show HRs and 95% confidence intervals from
univariable (c) and multivariable (f) Cox proportional hazard regression models incorporating
ctDNA% plus additional clinical prognostic markers. (g) Waterfall plot showing best PSA
response (relative to baseline PSA) on second-line mCRPC therapy stratified by baseline
CctDNA% (ctDNA>30%, ctDNA 2-30%, and ctDNA<2%). P-values reflect Fisher's Exact Test’s
comparing the proportion of patients achieving a 250% PSA response across ctDNA categories.
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Supplementary Fig. 8. Prognostic relevance of baseline ctDNA and cfDNA concentration.
Kaplan-Meier estimates of time from initiation of first and second-line systemic therapy for
MCRPC to death or last follow-up stratified by synchronously measured ctDNA concentration
(a+b) or cfDNA concentration (c+d) dichotomised by median. Shading indicates 95%
confidence intervals.
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Supplementary Fig. 9. Statistical framework for evaluating the relationship between
ctDNA fraction, clinical variables, and mCRPC survival outcomes. Flowchart showing the
overarching experimental design and statistical approach for the manuscript’s central objectives:
(a) quantifying the association between ctDNA% and clinical markers of tumor burden and
leveraging this information to develop a point-of-care ctDNA%-prediction tool, and (b)
investigating the prognostic significance of measured ctDNA%.
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