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Visions
• Fuzzy discretization, values & logic for HT data analysis

• Confidence Intervals

– in particular for GSEA/GNEA

• Robust GSEA

• Splicing

– tool: MS data set => splicing candidates with estimation graphics

– Spicing landscape in Cancer (CPTAC)

– splicing for protein production (miRNA blocking of BP)

• (MS)-EmpireS

• 3D Reconstruction

– 3D index of heterogeneous HT and annotation data

• Context based text mining

– miRExplore

– time-line, recommendation systems, IF

• ConceptMaker

– SVD, MOFA,umap

• Systems Modeling of Expression (Yeast)

• Internet of Facts (IoF)

• Internet of Claims (IoC)

• DNA computing

• Brainbook

• Drug side effects and interactions (App)

• NGS/HT core center

• Cloud

• KI

• Climate Change
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Visions and Projects

• 3D Reconstruction
– 3D index of heterogeneous HT and annotation data

• SFB1123 (Prof. Söhnlein, Celia Borja, Yue Wang
• Kooperation in Z2 (Imhof, MSI)

– MS => Constantin ?
– NGS data
– single cell data

• Bachelorarbeit Margaryta Olenchuk
• Vision:

– Integration of heterogeneous data
– Spatio-temporal model
– „Superresolution“: Inference/imputation
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Visions and Projects

• Context-based text mining

– miRexplore

– Time-line

• SFB1123: AtheMir

• Lehre: NEAP Master

• Resource for „contextual miRNA regulations“

– simple benchmark for context search

– … and recommendation/document similarity

– as complete and accurate as possible

• Time-line as „Killer-app“

– should be right !

– new measure of scientific impact

– find facts in contexts !
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Context-based Text Mining

• False Positive in 
miRExplore:

• „The levels of miR-330-3p 
were positively correlated
with the status of TNM stage
(p = 0.011) and lymph node
metastasis (p = 0.006).“

• But Context is very
clear !
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• Diss Katrin Fundel (2007)
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Visions and Projects

• Fuzzy discretization, values & logic for HT data analysis
(Lukas Diss)
– HT data description
– Differential analysis
– GSE analysis

• SFB1123, Heatshock, NGS core
• Lehre: NEAP Master
• (MS)-Empire

• Combine Fuzzy Logic with context-dependent background
distributions and local fold changes

• Combine Fuzzy Logic with confidence intervalsl and estimation
graphics

• Extend to GSE, GPE (Evi Diss)
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Visions and Projects

• HT data analysis and heterogeneous data integration

• SFB1123 Athernetwork, Atheroindex
• Cancer lnadscape (TCGA)
• Encode: reproducibilty ChipSeq, Atacseq etc
• Yeast Heatshock: Integration of data

• Can „classical" integration methods work („latent“ methods)
– t-SNE, umap
– MOFA
– ConceptMaker

• What about Bayesian Networks? Network Inference ?



9Ralf Zimmer, LMU Institut für Informatik, Lehrstuhl für Praktische Informatik und Bioinformatik,                  OS 18.11./25.11/.13.12.2019

SVD approach
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SVD approach



11Ralf Zimmer, LMU Institut für Informatik, Lehrstuhl für Praktische Informatik und Bioinformatik,                  OS 18.11./25.11/.13.12.2019

2018
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ConceptMaker

Coherent Contexts
• Regulation
• Networks
• Literature
• Documents

Understanding Complex Phenotypes and Diseases: e.g. Osteoarthritis

From Data to            ~Disease Hypothesis

Concepts

Küffner, Fundel et al.
2005-2006
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ConceptMaker: Concept

ConceptMaker

Formalized
Knowledge

Knowledge

Literature, 
Textbooks, 

Reviews,
Pictures, …

Formalized Facts
(databases,

tables, 
collections, …)

Formalized 
Knowledge

Data

Concept
EC 1.1.1.27

Pyruvate

EC 2.7.1.40

PhosphoenolpyruvateLactate

ATP ADP

Petri Nets
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Augmenting expression analysis with text mining

+text mining

Added annotation

Approach 1, e.g.  Masys et al, 2001:

clustering

+expression data
Restriction to regulated genes

Approach 2, e.g. Chaussabel&Cher, 2002 (Variant: GO-ORA):

clustering

ConceptMaker approach:

Queries optimized to select
functionally related and 
significantly regulated genes
=active functional contexts 

+
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Experimental
contexts

Coherent
set of genes

Network context

Annotations
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Literature
contexts

Regulated genes

Experimental
contexts

Coherent
set of genes

Network context

Annotations

Understanding Complex Phenotypes and Diseases: Data Analysis

Interactions &
text contexts
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Visions and Projects

• Alternative Splicing

– Detection (reliable, protein level, … & transcript level)

– Landscape (is splicing important?) 

– Tool

• SFB1123 MassSpec!

• Diss Constantin (MS-Empire, splicing project), 
Diss Markus (EmpireS)

• Use CPTAC proteomics data:

– tool: MS (TMT?) data set => all reliable splicing candidates
(with estimation graphics)

– Apply to CPTAC and idetify some relevant cases, check for

known and unknown

– Apply for landscape: => IoF

– Atheroindex (SFB1123) as a (simple) application
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Visions and Projects

• IoF & IoC
– Internet of Facts => time-lines with evidences, facts = 

relations in contexts
– Internet of Claims => facts which could be True, i.e. in 

related contexts, in generalized contexts, but are not (yet) 
established/validated

– Resource
• SFB1123: AtheroNet, AtheroIndex
• NEAP recommendation systems
• NEAP relations, NEAP data search
• Context-based TextMining
• Robust data analysis: Transcriptomics (input), regulations

(mechanism), mass spec (effect?))
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Visions and Projects

• DNA Computing

• Lambda calculus: E = x  | @ E E |  lambda x. E

• Semantic / meaning function = computation = string reduction

• m ( @ lambda x. E  A ) =  E [ x <= A ]
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Models of Computation and
DNA-Computing
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Potential of DNA-Computing
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Visions and Projects

• DNA Computing
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Visions and Projects

• DNA Computing
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DNA Search&Replace
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Visions and Projects

• Climate neutral bioinformatics institute
• (First) Climate neutral university department
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Visions and Projects

• Climate neutral bioinformatics institute
• (First) Climate neutral university department


