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Modern high-throughput biotechnology
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Current challenge: Failures to detect reproducible markers
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Current challenge: Failures to detect reproducible markers
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More reliable markers: reprod
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Abstract

Differential expression analysis is one of the most common types of analyses performed on
various biological data (e.g. RNA-seq or mass spectrometry proteomics). Itis the process
that detects features, such as genes or proteins, showing statistically significant differences
between the sample groups under comparison. A major challenge in the analysis is the
choice of an appropriate test statistic, as different statistics have been shown to perform well
in different datasets. To this end, the reproducibility-optimized test statistic (ROTS) adjusts
a modified t-statistic according to the inherent properties of the data and provides a ranking
of the features based on their statistical evidence for differential expression between two
groups. ROTS has already been successfully applied in a range of different studies from
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to showing against other f-thy
art methods. To promote its widespread use, we introduce here a Bioconductor R package
for performing ROTS analysis conveniently on different types of omics data. To illustrate the
benefits of ROTS in various applications, we present three case studies, involving proteo-
mics and RNA-seq data from public repositories, including both bulk and single cell data.
The package is freely available from Bioconductor (hitps:/ww.bioconductor.org

‘access articl distributed under the terms of the
Creative Commons Attribution License, which
permits unresticted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: The ROTS R-package
s availablefrom it/ bioconductor.ory

packages/ROTS, the CPTAC technology
assessment data from hitps dat
georgetown edulc
the data of the SEQC project from hi
the single-ceA data from htp:/

Qov/geo/query/ace.ogitacc=G!
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“This is a PLOS Computational Biology Software paper.”
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“For unfiltered data sets, many methods struggled to
correctly control the type | error, and the best

performance was obtained by ROTS...”
Soneson & Robinson (Nature Methods, 2018)
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More reliable markers: pathways and networks
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More reliable markers: longitudinal data
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Dynamic disease risk prediction: new modelling strategies
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Dynamic disease risk prediction

Biochemically relapsing patients Non-relapsing patients
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Early prediction of type | diabetes

DIPP - Type | Diabetes Prediction and Prevention project

A unique resource of prospective samples collected since 1994
>200,000 infants screened

Genetic risk Regular follow-up Diagnosis
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Practical utilization

Risk calculator Personalized treatment
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Data mining and machine learning
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Data explosion

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

e e

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

National Human Genome Research Institute, https://www.genome.gov/

o

: D . Turun yliopisto
C%if Medical Bioinformatics Centre m nversiy of Tkt /A e



Data explosion
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Bioinformatics and machine learning
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Transforming data to knowledge: precision medicine
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Current challenges in translation to clinical practice

Prediction performance

Interpretation

* Rigorous validation

Ethical and legal issues

“Within a few years the average doctor will likely have
available to him a computer programmed for medicine for
providing him with a great store of knowledge...”

Gibson (Canadian Family Physician, 1971)
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Multidisciplinary research
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Multidisciplinary research: mathematician in medicine
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