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ECONOMIC IMPACT of NGS 
In the applications we assessed, we estimate that 
next-generation genomics have a potential economic 
impact of $700 billion to $1.6 trillion per year by 
2025…..

McKinsey Global Institute: 
Disruptive technologies: Advances that will 
transform life, business, and the global economy 
(2013)



Application areas
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~ 13 years ago...

Data volume and cost:
In 2000 the 3 billion base pairs of

the human genome were
sequenced for about 3 billion US$ 

Dollar

100 million bp per day



Sequencing today...

Within roughly ten years sequencing has
become about 10 million times cheaper

Pangenomics analyses possible

Illumina HiSeq

100 million bps per day400 billion



Sequencing earth?

107 species x 108 genome size =>  
earth genome has 1015 bps

104 Hiseqs can each sequence 1011 bps 
per day =>  

earth genome at 10x in 10 days



Software libraries bridge gap

Theoretical Considerations

Algorithm design

Prototype implementation

Maintainable tool

Analysis pipelines

Computer Scientists

Experimentalists

Algorithm libraries

RNA-Seq

ChIP-Seq

Structural variants Metagenomics abundance

Sequence assembly Cancer genomics

FM-index

Suffix arrays

Multicore

Hardware acceleration

K-mer filter

Fast I/O

Secondary memory

• Open Source BSD-3

• Win/Unix/Mac

• supports c++11/14

• g++, clang++, icpc, 

msvc

• distributed via various

package managers



SeqAn



Constant time 
bidirectional indices

RECOMB 2017, Hongkong



Accelerated
Pairwise Alignment

Bioinformatics 2018 (accepted)



SeqAn Workflows

Variant Calling with prior Error Correction



SeqAn Workflows
Metagenomics Workflow – GASiC*

* Lindner MS and Renard BY. Metagenomic abundance estimation and diagnostic testing on species level, Nucl. Acids Res. 2013, 41(1): e10, 
doi:10.1093/nar/gks803



SeqAn Workflows

Metagenomics Workflow – SLIMM*

Dadi TH, Renard BY, Wieler LH, Semmler T, Reinert K. (2017) SLIMM: species level identification of microorganisms from metagenomes. PeerJ
5:e3138 https://doi.org/10.7717/peerj.3138

https://doi.org/10.7717/peerj.3138


Taxonomic Profiling 
(Who and how much?)
• Taxonomic profiling is a process of generating qualitative and 

quantitative information about a composition of a given microbial 
community.



Taxonomic Profiling 
(major challenges)
• Shared (homologous) regions of genome sequences across multiple 

microorganisms

• Range of variation in the abundance of individual groups



How existing methods try to resolve this ...

• Prepare non overlapping reference catalog (MetaPhlAn, GOTTCHA, 
mOTUs)
• Unable to detect low abundance organisms.

• Assign shared reads to their LCA
• Most of the information goes down to the upper levels.



SLIMM - Method

• Collect information about genomes from mapping results
• Bin reads according to their mapping positions

1. Shared Reads
2. Uniquely mapping reads

• Discard unlikely genomes based on coverage landscape using 
quantile based cutoff 

• Recalculate reads uniqueness
• Assign reads to their LCA and calculate abundances at a given rank!
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Precision, Recall and F1-Score
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Hands On

ftp://ftp.mi.fu-berlin.de/pub/SeqAn/knime_summit/2018/



Thank you for your attention!


