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risk (HR) controls were obtained from the National Ovarian Cancer Early Detection
Program.

» Serum was diluted 1:250 in 50/50 acetonitrile/water containing 0.2% formic acid.
* Insoluble material was removed by centrifugation.

» Samples were automatically infused and analyzed using the NanoMate 100 and an
Applied BioSystems/MDS Sciex APl QSTAR® Pulsar i.

* Models were built using Proteome Quest software which identifies seromic™
patterns that differentiate two biological states. (Serome: serum proteome-
metabolome)

Results

» Preliminary modeling results demonstrated 71 samples were inappropriate for the
study; further examination identified these as:
(1) No Evidence of Disease
(2) Post Surgery
(3) Non-epithelial Ovarian Cancer

» Remaining files (220 EOC cases, 295 HR controls) were used for modeling.

» Modeling to discriminate between the two states demonstrated 92% sensitivity and
93% specificity in testing and 97% sensitivity and 94% specificity in validation.

Introduction

Ovarian cancer kills more women than all other gynecologic malignancies combined
primarily due to our inability to detect early stage disease. Of the three main types of
ovarian tumors, epithelial tumors are the most common. Our goal is to develop an
effective high-throughput serum-based test that achieves early detection of epithelial
ovarian cancer.

The multifactor nature of cancer and other diseases suggests that single biomarkers
may not be accurate predictors of disease. Alternatively, the pattern formed by a
combination of several biomarkers could result in both early detection and more
accurate diagnosis. To identify such patterns, it is necessary to use high-throughput
serum profiling combined with powerful bioinformatics tools for data processing,
analysis, and pattern recognition. Proteomics approaches employing SELDI-TOF
MS combined with bioinformatics tools have been used to identify biomarker
patterns for ovarian, prostate, bladder, and breast cancers (1-3).

In this study, sera obtained after IRB consent from 295 healthy high-risk individuals
and 291 women with stage I-IV epithelial ovarian cancer were evaluated. Proteome
Quest modeling yielded a model with 92% sensitivity and 93% specificity on testing
data and 97% sensitivity and 94% specificity on validation data. Additionally, on a
blinded examination of the entire sample set, the modeling process correctly
identified 71 specimens which were neither normal nor epithelial ovarian cancer.

» Fully-automated nanoelectrospray
system.

» Optimally positions the ESI chip in
relation to the MS orifice.

» Aspirates samples from a 96-well
plate using a separate pipette tip for
each sample.

NanoMate 100

Sample Preparation

1) Dilute serum samples 1:250 in 50/50 acetonitrile/water containing 0.2%
formic acid.

2) Remove insoluble material by centrifugation at 13,0009 for 15 minutes at
4°C.

3) Transfer samples to 96-well plate. Samples are ready for automated
nanoESI/MS infusion analysis.
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This is a schematic of a representative plate containing 84 experimental
samples consisting of EOC cases (O) and HR controls (C), process controls
(RC1, RC2), EOC positive controls (EOC+), and EOC negative controls
(EOC-).

Instrumentation

» All data were collected using an Advion NanoMate100 and an Applied
Biosystems/MDS Sciex APl QSTAR Pulsar i.

» Nanoelectrospray was generated by applying 0.6 psi of spray pressure and 1.6 kV
of spray voltage on the conductive tip. Five uL of the diluted, centrifuged sample
was aspirated and delivered at an estimated flowrate of 100 nanoliters per minute
into the inlet of the ESI chip.

» The QSTAR was operated in positive TOF-MS mode with a 2-second scan rate.
Data for each sample were acquired for 1 minute from m/z 300 to m/z 3000 in the
MCA ‘On’ mode with an intensity threshold of 0.

» Each sample in testing and validation is given a score based on an N-
dimensional match to the feature set identified in the model.

Results
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As a preliminary assessment of data consistency, sample spectra line

smallest to largest by line number. The mean number of lines per file was
164,643, with a standard deviation of 3,040. Data consistency was high as
nged by the low standard deviation of 1.8% relative to the mean.

numbers were compared. This graph shows the number of data lines acquired
for each of the 586 EOC and HR control samples. The data are sorted from

)

Model Building

Model development involves training, testing, and validation sets. In the
present study, cases are defined as pre-treatment epithelial ovarian cancer,
and controls as high risk without disease. Preliminary modeling utilizing 586
spectra identified a set of 71 samples that were not appropriate for inclusion
in the study. These 71 samples were excluded as inappropriate because they
were identified as:

(1) No Evidence of Disease
(2) Post Surgery
(3) Non-epithelial Ovarian Cancer

The remaining 515 mass spectra (220 EOC cases, 295 HR controls) were
randomly assigned to training, testing, and validation sets. Once this random
assignment was made, spectra were only employed for the assigned
function, i.e., training spectra were only used for training, testing spectra
were only used for testing, and validation spectra were only used for final
validation.

Model Results

Testing Results
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Validation Results

Score
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Cancer
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Using a cut-off score of 0.5, the model demonstrated a

sensitivity of 92% and a specificity of 93% in testing with 147

samples. Using a validation set of 171 samples, the model
demonstrated a sensitivity of 97% and a specificity of 94%.

This table shows the distribution of the 220 disease files across the entire study,
indicating the number of samples for each cancer stage that were used. Ninety-
four samples representing all four of the different stages of epithelial ovarian
cancer were used to train the model as shown. Sixty-five cancer samples were
used in testing and 61 samples were used in validation. Most notably, the model
correctly identified all (60 out of 60) Stage Ill and Stage IV cancers. For the early
stage cancers (I & II), this model was able to correctly identify 52 out of 59 in
testing and validation.

This model reported 132 samples in total as disease, of which 119 were true
disease samples. The Positive Predictive Value [True Positives / (True Positives +
False Positives)], based on this study, was calculated to be 90%.

Conclusions

» Using this semi-automated high-throughput method, we were able to process and

generate spectral data at an average rate of 96 samples approximately every
two hours. Data consistency was high as judged by sample spectra line number.

» Spectral data from 586 samples were used to generate a series of preliminary

models from which we identified a subset of 71 cases that did not meet the inclusion
criteria.

» The remaining 515 samples were used to train, test, and validate a model that

describes disease state differences between epithelial ovarian cancer and high risk
controls. This model demonstrated sensitivity of 92% and specificity of 93% in
testing for 147 samples and sensitivity of 97% and specificity of 94% in validation for
171 samples.

« This process and platform appear to be applicable to other disease states, and in

view of its rate of throughput and data quality, we will continue its development
toward clinical applications.
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