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Biomarker development in clinical settings
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Biomarker development in clinical settings
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Disagreement in methods
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Size selection bias in small RNA NGS

Köhler et al, Nature Reviews Molecular Cell Biology 2007

Enrichment of RNAs smaller than ~50 nt
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Size selection bias in small RNA NGS

Köhler et al, Nature Reviews Molecular Cell Biology 2007

 Finite number of reads per flowcell

 Quantification always in relation to other small 
RNA transcripts

 Spike-in controls still rarely used
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Importance of normalization strategies
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Heterogenous biotype distribution
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Library size normalization is skewed by transcript abundance 
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Median gene expression normalization is skewed by observations
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Median gene expression normalization is skewed by observations
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Normalization can be a major source of bias
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Correct normalization enables batch effect detection 
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Exploit small RNA NGS beyond miRNAs
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Improvement of normalization in small RNA NGS 
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Degradation vs Specificity in small RNAs
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Hidden complexity in small RNA NGS - tRFs

Grafanaki et al, Epigenomics 2018Test 20



Hidden complexity in small RNA NGS - isomiRs
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Hidden complexity in small RNA NGS - isomiRs
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Comprehensive analysis of small RNA transcriptome increases 
efficiency of biomarker detection

tRFs + isomiRs
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Conclusions

 Importance of spike-ins in small RNA NGS 

 Comprehensive characterization of full transcriptome necessary for correct normalization 
and batch effect detection

 Detection of functional fragments and isoforms increases specificity in classification and 
biomarker profiles

 Detection of stable reference transcripts in small RNA NGS for biomarker validation
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caRNAge
Comprehensive Analysis of small RNA Gene Expression

Raw Sequencing Data

Technical Quality Control

Alignment

Complex Study Design
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Raw Sequencing Data
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Raw Sequencing Data
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