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KNOWING Technology

• A predef ned and f exible base model

resembling a »cell map«

• Base model readily stores 40+ public databases

• Private user data is stored in the user model

Added value

• Automatic data linkage allows drawing

molecular disease maps

• Data mining on network automatically f nds

mechanisms of action

• Potential application towards drug repurposing

using deep learning

KNOWING is …

… a software that stores, automatically links and
analyses all data to identify pathways, biomarkers,
targets or drugs.

»Our technology provides millions of entry points
to analyse your data in an instant«
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For initial data analysis we will use standard differential expression analyses 
to identify regulation of proteome/phosphoproteome and transcriptome of ex 
vivo cultivated and stimulated hepatocytes. The temporal dynamics will be 
statistically analysed with generalized additive regression models to account 
for time and APAP or LPS treatment. To identify jointly regulated pathways the 
multi-omics ontology analysis method “MONA” will be applied to test for
enriched pathway activity based on a Bayesian network. To infer the 
ACLF-specific multi-omics regulatory network, elastic net regression and 
support vector machines will be used to link molecular levels. To achieve 
translation of results to humans, bioinformatic analysis will be performed to 
identify orthologous genes using public databases and the best model will be 
validated based on measurements of human material.

Overview

Human Liver Tissue: proteomics

Roadmap

Human Liver Tissue: proteomics

Multi-Omics Gene Ontology Enrichment Progressive analysis

Output integration platform

Generalized additive models with model selection

1. Time-sensitive

2. Appropriate integration of co-stimulation effects 

y ~ s(t) + β1*[IL6] + β2*[HGF] + β3*[IL6*HGF]
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Year 1
Standard analysis (proteome, phosphoproteome, transcriptome) 
of hepatocytes : Klingmüller Lab

Year 2
- Generalized additive regression model : APAP and LP induced changes

- Identify underlying pathways

- Pre-selection of ACLF biomarker
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Bayesian enrichment method for the inference of overrepresented biological processes among 
given gene sets. Overrepresentation is quantified by interpretable term probabilities. It is able 
to handle data from various molecular levels, while in parallel coping with redundancies arising 
from gene set overlaps and related multiple testing problems

Use case: Integration of heterogeneous/ multi-OMICS 
derived research results on LncRNA function

- Holictic graph-database analysis to identify 
common mechanisms of action

Figure1: Prinicipal component
analyis of log tranformed data

Figure3: Gene Ontology enrichment 
using in-house tool RAMONA. X-axis depicts
probability of the term being enriched by chance

Figure2: Subnetwork depicting the top 
deregulated genes in Cirrhotic liver tissue

Experiments: Barbieux, Klingmüller Lab

Log transformation

cirrhotic/ non-cirrhotic log fold change

Human Liver Tissue (post surgery)

non- cirrhotic liver (3 samples) cirrhotic liver (3 samples)

Global Proteome Analysis (4K proteins)
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