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Typical problems and possible solutions of biomarker discovery

1. The quality of the experimental data is poor. Poor mass resolution and calibration
will not enable to draw any meaningful conclusion, or allow identification of the
claimed biomarkers.

Poor sample quality and lack of relevant clinical data.

Inappropriate statistics, adjustment for multiple testing is avoided.

the results are not confirmed in an independent testset, and experimental details
are described in a way that for sure nobody else can reproduce/validate them.
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Any attempt to reproduce such data (using the described “biomarkers”) must fail, so
we can conclude that such reports just appear to prove clinical proteomics to be
worthless, especially in the eyes of clinicians.

However, such report, almost all of the invalid biomarkers can be eliminated by using

adequate technology platfoms

Good gquality samples, controls

Adequate statistics and

validate the findings on an independent test set of appropriate size to prove
significance.
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,Decent" MALDI-TOF spectrum of unfractionated urine
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,Decent" MALDI-TOF spectrum of unfractionated urine
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,Blomarker quality* MALDI-TOF spectrum of urine
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,2Blomarker quality* MALDI-TOF spectrum of urine
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Conclusions and Recommendations

Proteome analysis is the assessment of distinct peptides and proteins. The
application of spectra, more or less ill-defined curves/patterns, etc. is not
acceptable, will likely result in artefacts. Features must be clearly defined.

Any statistical evaluation must be adjusted for multiple testing.

Application of machine learning tools onto datasets that do not contain any
statistically significant biomarkers is to be avoided, will with very high probability
result in erroneous model. If there is no true difference and/or true distribution is not
correctly assessed, machine learning tools cannot “generate” such information.

Any result of a machine learning algorithm must be validated on an independent
testset, the result (even upon crossvalidation) in the trainingset cannot be used as
predictor for performance.

Useful results to be reported from a proteomics study appear to be distinct
biomarkers that show statistically significant association with disease, and/or
biomarker models based on distinct and defined peptides. Either results must be
accompanied by a blinded evaluation on an independent testset.
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