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CNS: Coded Network Semantics
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Shortcut
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DNA Analysis

Source: https://www.e-zyvec.com/wp-content/uploads/2020/01/Ribosome-1.png 21.01.23

Source: https://www.oncokb.org /gene/ABL1 11.01.23

• Nucleotide Polymorphisms
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DNA Analysis

Source: https://www.oncokb.org/gene/BRAF 11.01.23

Source: https://www.e-zyvec.com/wp-content/uploads/2020/01/Ribosome-1.png 21.01.23

•small Insertions / Deletions
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DNA Analysis

• Larger areas of the DNA can be deleted, duplicated or moved

Source: https://bredagenetics.com/wp-content/uploads/2016/01/Single_Chromosome_Mutations.svg_-300x188.png 11.01.23
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DNA Analysis

• CopyNumberVariation

e.g. CDKN2A/B Deletion = worse prognosis
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RNA Analysis

MET exon14 Skipping

e.g. Non-small-cell lung cancer

Internal genefusions
(e.g. Internal Tandem Duplication)
and
Gen1:Gen2 fusions
(e.g. BRAF::KIAA)

…

…

• Genefusions
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Epigenetic Analysis

Source: https://www.wissensschau.de/genom/epigenetik_und_epigenom.php 08.01.23

• Epigenetics Small molecules change the 
DNA

… and change the activity of the genes.
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Epigenetic Analysis

Jaunmuktane, Zane, et al. "Methylation array profiling of adult brain tumours: diagnostic outcomes in a large, single
centre." Acta neuropathologica communications 7.1 (2019): 1-18.

Karimi, Shirin, et al. "The central nervous system tumor methylation classifier changes neuro-oncology practice for challenging brain tumor diagnoses and directly impacts patient 
care." Clinical epigenetics 11.1 (2019): 1-10.

Current WHO: Methylation profiling is essential for diagnosis of
Diffuse leptomeningeal glioneuronal tumor
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Epigenetic Analysis

CopyNumberVariation (Array-based)

Heidelberg-Classifier (https://www.molecularneuropathology.org) t-SNE (own development)
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Image Analysis

Two goals:

§ Support diagnostics by providing information, a trained human being can find as well

§ Support diagnostics by providing information, no human being can see
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Image Analysis

Two goals:

§ Support diagnostics by providing information, a trained human being can find as well
§ Mitosis count
§ Highlight tumor area, necrosis, pseudopalisading,…
Ø Needs annotated data for AI training

§ Support diagnostics by providing information, no human being can see
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QuPath - expert curation
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QuPath - expert curation
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brAIn App – crowdsourcing and teaching
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Image Analysis

Two goals:

§ Support diagnostics by providing information, a trained human being can find as well
§ Mitosis count
§ Highlight tumor area, necrosis, pseudopalisading,…
Ø Needs annotated data for AI training

§ Support diagnostics by providing information, no human being can see
§ Predict molecular genetic variants (IDH mutant,…)

§ Predict epigenetic type (methylation class diffuse midline glioma H3 K27M mutant,…)

ØWeakly supervised AI training
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AI tumor classification
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AI tumor classification

MNG Benign-1 94%
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Image Analysis Difficulties
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Image Analysis Difficulties: Dataset size

Tumor type 1

Tumor type 2

Tumor type 3
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Image Analysis Difficulties: Dataset size

Tumor type 1

Tumor type 2

Tumor type 3Tumor type 2Tumor type 1

Stratified 
Sampling
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Image Analysis Difficulties: Dataset size

Source https://www.qualtrics.com/m/assets/wp-content/uploads/2021/08/Screen-Shot-2021-08-31-at-10.17.31-AM.png 14.02.2023
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Image Analysis Difficulties: Dataset size

Tumor type 1

Tumor type 2

Tumor type 3Tumor type 2Tumor type 1

Stratified 
Sampling:
- Sex
- Age
- ...
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Image Analysis Difficulties: Artifacts

examples from TCGA
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Image Analysis Difficulties: Domain shifts

examples from TCGA
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Thank you, for your attention!


