Supplemental Data

Reference and testing material

For assessment of the limit of detection (LoD), linear range, and efficiency of the single PCR
assays sample pools with high concentrations of the RNA species assayed in the
EndoPredict were required. Since the genes are differentially expressed and their expression
strength is associated with either good or bad prognosis no single tumor sample could be
identified with a high-enough gene expression of all genes to be tested. Therefore, as
recommended by CLSI guideline MM16-A a large pool of control RNA was generated to be
repeatedly analyzed with consistent results [1]. For that purpose, anonymized residual FFPE
tumor specimens from 20 breast cancer tumors were screened by the EndoPredict test for
gene expression levels of the respective genes. As a result, a pooled reference RNA
preparation (1:1:1 mixture) was generated from total RNA isolated from one EP low risk and
two EP high risk tumors. Before pooling, RNA was isolated as described in material and
methods of the main paper. For the precision studies, three tumor specimens were selected:
one tumor classified by the EP as low risk, one tumor classified as high risk and one tumor
close to the decision point of EP between low and high risk. For the correlation study
between the two laboratories, ten tumor samples were chosen with EP scores spanning
almost the whole score range.

For analytical validation of the HBB-DNA-specific PCR assay, total DNA was isolated from
one FFPE breast cancer tumor specimen as described in the material and methods section
of the main paper.

Breast tumors used as reference samples were fixed with neutral, phosphate-buffered 10%
formalin and paraffin embedded using standard protocols. FFPE blocks were stored at room
temperature. An invasive tumor content of at least 30% was confirmed by hematoxilin /
eosin-stained tissue sections adjacent to those sections used in this study.

A standardized reference RNA (Stratagene qPCR Human Reference Total RNA, Agilent
Technologies) was tested for each gene on each plate to serve as a positive control of the
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RT-gPCR assays. Human Genomic DNA (Roche Applied Bioscience) was used as a positive

control for the HBB-DNA PCR assay.

Assessment of limit of blank (LoB), limit of detection (LoD), and linear dynamic range.
LoB was defined as the 5%-percentile of the distribution of Cq-values measured in a blank
sample without analyte [2]. 187 blank measurements were performed for each of the 11
RNA-PCR assays and 104 of the HBB assay (60 measurements are recommended as a
minimum). LoB was calculated for an a=5% as described in NCCLS EP17-A [3]. Negative
PCR results were set to C, value 40.

For assessment of LoD, linear dynamic range, and PCR efficiency four independent series of
20 serial gravimetrically controlled 1:2 dilutions (log,) were generated from a pooled RNA
sample (DNA sample for HBB PCR) from FFPE tissue resulting in 21 different concentrations
(3-5). Dilutions were performed by different operators at different days to reflect an analytical
variation. Each dilution step was assessed between 16 and 40 times (dependent on dilution
step and gene) for the 12 different analytes resulting in at least 60 replicates of low
concentration samples as recommended for assessment of LoD [3].

LoD was defined as the smallest amount of the reference RNA at which the C, value is below
the LoB with a probability of 95%. An absolute quantification of the 11 different target
sequences in total RNA from FFPE tumors was not possible. Accordingly, LoD was referred
to the fold-dilution of the reference RNA and to the respective C, value as a surrogate for the
amount of the individual analytes. For assessment of the LoD, relative frequencies of C,
values f = Ngg<ro / N (qNcq<rop: NumMber of C, values below LoB, N: total number of C,
values) were determined for each log, dilution step d (see supplemental data figure 1, blue)
and a binomial regression model was calculated using the logistic function f(d) = 1/(1 +
exp(—(c; + ¢, d))) (see supplemental data figure 1, green; cy,c,: regression coefficients).

The LoD was then calculated from this model (see supplemental data figure 1, red). The

respective C, value, C,(LoD), was estimated from the linear regression model derived during

the linearity analysis (see below).



The linearity of the quantitative assays was evaluated as described in NCCLS EP6-A [4,5].
Since concentrations of the individual mMRNA specimen in the total RNA preparation were not
known, the linearity of the C, values was assessed for each corresponding dilution step up to
LoD (see supplemental data figure 2). Within this dilution step range a C, value was
considered as a statistical outlier and excluded from analysis if the value of the Studentized
residual was outside the 99.5% central interval of the Student’s t-distribution of the
corresponding dilution step. Next, regression models with 1% (linear), 2" (quadratic), and 3™
order (cubic) polynomial functions were fitted to the C, value measurements using log,
dilution values. It was tested if the non-linear polynomial coefficients were significantly
different from zero (p=0.05). If none of the non-linear coefficients were significant, the gene
was considered linear. Otherwise, the model fitting the data best (smallest mean squared
error) was compared to the linear model by calculating the absolute difference between
these models at the examined log, dilutions. If this deviation from linearity did not exceed 1
C, value, the gene was considered linear. If not, the dilution step range was reduced and the

regression analysis was repeated.

Assessment of precision by ANOVA.

Before analysis of variability statistical outliers were identified and removed within C, value
triplicates (those sets of replicates being combined into one EP score value: on the same
plate, same position, ... ) based on a pre-defined independent “noise model” that estimates
the variance of replicate-to-replicate as described in Filipits et al. [6]. Univariate N-way
analysis of variance (ANOVA) was used to divide the total noise (reproducibility standard
deviation) into noise of variables (standard deviations between variable values) and the
residual noise (repeatability standard deviation), which is assumed to reflect the replicate-to-
replicate variation. The standard deviations were estimated using the variance component
estimates of an ANOVA model with random effects as described in ISO 5725-2 [7]. The
variable noise (variance between the groups) summarizes the variance components of all

variables, and the total noise includes both the variable and replicate noise.
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Supplemental Table 1. Overall variability and variability of the C, values for the individual EndoPredict PCR assays assessing RNA levels

induced by the different operating conditions (variables). Variable noise, replicate noise, and total noise are indicated as standard deviations of the

C, values.
standard deviations

AZGP1 CALM2 BIRC5 DHCR7 IL6ST MGP OAZ1 RBBP8 STC2 UBE2C RPL37A

variables
day 0.022 0.028 0.036 0.025 0.021 <0.001 0.018 0.010 0.011 0.032 0.023
day time <0.001 <0.001 0.020  <0.001 <0.001 <0.001 0.023 <0.001 <0.001 <0.001 0.011
PCR instrument 0.026 0.017 0.052 0.017 0.031 0.026 0.022 0.059 0.050 0.062 0.026
sample position 0.053 0.026 0.052 0.013 0.031 0.022  <0.001 0.010 0.039 0.014 0.021
plate lot 0.023 0.014 0.043 0.005 0.015  <0.001 0.007 0.015 0.030  <0.001 0.009
reagent lot 0.111 0.068 0.160 0.055 0.087 0.098 0.078 0.085 0.065 0.068 0.047
operator 0.007 <0.001 0.088  <0.001 <0.001 <0.001 0.014 <0.001 <0.001 <0.001 <0.001
total variable noise 0.129 0.081 0.205 0.064 0.101 0.103 0.087 0.106 0.097 0.098 0.064
replicate noise 0.120 0.117 0.247 0.138 0.163 0.184 0.167 0.199 0.187 0.208 0.095
total noise 0.176 0.143 0.321 0.153 0.191 0.211 0.189 0.226 0.211 0.230 0.115




Supplemental Table 2. Overall variability and variability of the AC, values normalized to CALM2, OAZ1 and RPL37A for the PCR assays
assessing EndoPredict RNA levels induced by the different operating conditions (variables). Variable noise, replicate noise, and total noise are

indicated as standard deviations of the AC, values.

standard deviations
AZGP1 BIRC5 DHCR?7 IL6ST MGP RBBPS8 STC2 UBE2C

variables
day 0.016 0.010  <0.001 0.011 0.009 0.012  <0.001 0.018
day time 0.018 0.036 0.017 0.009  <0.001 0.021  <0.001  <0.001
PCR instrument 0.008 0.051 0.015 0.009 0.011 0.043 0.034 0.055
sample position 0.036 0.035  <0.001 0.013  <0.001  <0.001 0.023  <0.001
plate lot 0.013 0.032  <0.001  <0.001 0.014 0.010 0.037  <0.001
reagent lot 0.045 0.095 0.001 0.020 0.032 0.017  <0.001  <0.001
operator 0.017 0.093 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

total variable noise 0.067 0.155 0.022 0.030 0.038 0.053 0.055 0.058

replicate noise 0.062 0.156 0.076 0.092 0.100 0.099 0.080 0.124

total noise 0.091 0.220 0.079 0.096 0.107 0.113 0.097 0.137
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Supplemental figure 1. Estimation of the limit of detection (LoD): The LoD was defined as
the concentration of reference RNA (log, dilution) at which the C, value is below the limit of
blank (LoB) with a probability of 95%. For detailed description of calculations as well as of
the color coding see paragraph “Assessment of limit of blank (LoB), limit of detection (LoD),

and linear dynamic range” above. Analysis for a representative PCR assay (CALM?2) is

shown.
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Supplemental figure 2. Estimation of the linear dynamic range: The linearity of the C,
values was assessed down to the limit of detection (LoD). The gene was considered linear if
the deviation from linearity, i.e. the difference between the best and the linear regression
model, did not exceed 1 C, value. Details see paragraph “Assessment of limit of blank (LoB),
limit of detection (LoD), and linear dynamic range” above. Analysis for a representative PCR

assay (CALM?2) is shown.



