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de Bruin graph Z{&>T7 ./ A =187

A. Short read to k-mers (£ 4) B. Eulerian de Bruijn graph
AAAGGCGTTGAGGTT s i -
AAAG % 7

AAGG 3 &
AGGC o
GGCG 4
Ggg-_{-—-r C. Hamiltonian de Bruijn graph
GTTG TGAG TTGA
TTGA
TGAG - -
G AG G AAAG AAGG AGGT GGTT GTTT
AGGT
GGTT & &

GGCG GCGT
The present and future of de novo whole-genome assembly

Briefings in Bioinformatics 19(1):bbw096 (20106)

DOIL:10.1093/bib/bbw096
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i 1 disease for which the drug s indicated, Genelic data sources are stratified {rows) based on the
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Supplementary information for details and an expanded figure. Data source: Open Targets Platform

NO independa nt aSSOCiatiOn (November 2021)

https://www.nature.com/articles/d41573-022-00120-3

Nature Reviews | Cardiology
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Figure 1 The PathSeq workflow. (a) Conceptual workflow of the subtractive phase of PathSeq. The size -

of the read set (orange bars) is proportional to the number of reads at the indicated step in a typical

run of the method. The black dots in the bars represent pathogen-derived sequences, which become How to map billions of short reads onto genomes
progressively concentrated. The steps in this conceptual workflow have been reordered for concision . ]

(see Supplementary Methods for actual ordering). (b) Conceptual workflow of the analytic phase of Natu re BlOteChﬂObgy 27 (5) 45 5'7 (2009)

PathSeq. The asterisk indicates the unmapped read-set that is carried over from the subtractive phase. DO| -l O -I O38/nbt0509—455
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Hij (transcriptome diversity)
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Hij (transcriptome diversity)
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Information entropy (Liberality)
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MEDEE W ZLiberality EIERNC &l U7

in Animal Cell Culture

Liberality is quantified cellular dedifferentiation/differentiation states.
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RNA Seq Character data

Mapping to Genomes
U Character data

Tag Counting

<V

Measuring Transcriptome Entropy

Shannon Entropy and LZ Complexity has similarity.

Cells

~

RNA Seq Character data

<~

Measuring LZ Complexity

Very easy. Very fast. For example..

DRR099453.fastq 1.73 GB DRR099491.fastq 1.82 GB
| DRR099453.fastq.bz2  244.5 MB " DRR099491fastq.bz2 253 MB
244 .5MB/1.73GB = 0.1351 253MB/1.82GB = 0.1388

* Independent from Genome Data
* Independent from Mapping Tools

- Genome & Mapping Tools are always in
Refinement = VARIABLE
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Cost per Human Genome
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© | Hospital and Clinics Viral Safety
< | Pharma and Biotech HCP Safety
9 | Manufacturing of Therapeutic Modalities (MABs, Cells etc.)* Process Reproducibility
e ¥ Manufacturing of Luxury goods (Perfume, Supplements) Product Heterogeneity
S Manufacturing of Foods, Ingredients Cellular Heterogeneity
2 Manufacturing of Materials (Polymer)
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China clinical oncology NGS market size, by application,
2017 - 2028 (USD Million)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

W Screening Companion Diagnostics ™ Other Diagnostics

Source: www. grandviewresearch.com
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ShortReads

Why was Manteia Important?
There are throe main compaonents to the sequencing approach used by lilumina, eriginally developed by Selexa In 2004

¢ Sequencng-by-synthesis (detection of nucleotides incorporated by a polymerase)
¢ Reversiby terminated, labelled nucleotides
o (Cluster ceneration through bridge amplification.

The general concept of sequencng-by-synthesis had been around since at least 1989
The Next Few Years in DNA Sequencing
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Cellular Liberality

Sequence Libraries
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