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Upstream analysis – From motifs in promoters to drug targets

Promoter motifs

Master regulatorDrug target ?



info@genexplain.com3

The concept of upstream analysis includes 
two steps, promoter analysis and network 
analysis.

Promoter analysis is done as TFBS search 
using proprietary F-Match and CMA 
algorithms  together with the unique 
collection of TRANSFAC® matrices.

Network analysis is done with a proprietary 
graph-analyzing algorithm and the unique 
collection of TRANSPATH®

reactions. As a result, the master regulators in 
the networks are identified.

Master 

Regulators 

(Drug 

Targets)

Upstream Analysis Concept 

Upstream

https://genexplain.com/transfac/
https://genexplain.com/transpath/
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S(X1) S(X2)

Where:
R - Max radius (input parameter)
p - Penalty (input parameter)
N(X,r) - total number of molecules 
reachable from key molecule X 
within the radius r. 
Nmax(r) - maximal value of N(X,r)
over all key molecules X found for 
this radius. 
M(X,r) - sum of w(X) for all hits 
reachable from key molecule X 
within the radius r, where w(X) -
weight of hit X. 
Mmax(r) - maximal value of M(X,r)
over all key molecules X found for 
this radius. 

Kel, A., Voss, N., Jauregui, R., Kel-Margoulis, O. and Wingender, E.: Beyond 
microarrays: Find key transcription factors controlling signal transduction 
pathways BMC Bioinformatics 7(Suppl. 2), S13 (2006). Link

Search for master regulators 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1683568/pdf/1471-2105-7-S2-S13.pdf
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Walking pathways
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„Walking pathways“

DiseaseHealthy
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Calveolin-1
EGF

Egf Cav1

Cell proliferation
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IGFBP-6

Pparg Igfbp6 Igf2

Cell proliferation

IGF-2
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Introduction into 
Genome Enhancer

RSCI training

Day 7
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https://ge.genexplain.com/

https://ge.genexplain.com/


info@genexplain.com12

GE provides a unique possibility
for multi-omics analysis. 

GE accepts input of several 
different human omics data 
at the same time to be analyzed 
together. 

The report is generated for multi-
omics data analysis.

Transcriptomics

Proteomics

Genomics
Genome 
Enhancer

Report for 
multi-omics

data analysis

Epigenomics

Methylomics

Metabolomics

Multi-omics data analysis
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As input, GE accepts a wide 
range of data formats, 
starting with different raw 
formats
https://genexplain.com/geno
me-enhancer/#section3
and going to pre-calculated 
data as Excel tables, csv, and 
other tabulated formats.

Researchers are welcome to 
import the data formats they 
already have in their hands. 

Input data formats

http://genexplain.com/genome-enhancer/%23section3
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Depending on the submitted omics data and file format, GE automatically 
generates a pipeline. 
An example illustrates  a fragment of a pipeline for transcriptomics data 
analysis.

Automatically generated workflow (pipeline)
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The concept of upstream analysis includes 
two steps, promoter analysis and network 
analysis.

Promoter analysis is done as TFBS search 
using proprietary F-Match and CMA 
algorithms  together with the unique 
collection of TRANSFAC® matrices.

Network analysis is done with a proprietary 
graph-analyzing algorithm and the unique 
collection of TRANSPATH®

reactions. As a result, the master regulators in 
the networks are identified.

Master 

Regulators 

(Drug 

Targets)

Upstream Analysis Concept 

Upstream

https://genexplain.com/transfac/
https://genexplain.com/transpath/
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GE includes a unique 
algorithm for analysis of 
genomic variations in 
gene regulatory regions, 
also known as 
regulatory SNPs.

Changes of TFBS scores 
resulting from particular 
genomic variations are 
part of the report 
generated by GE.

Genomic variations in gene regulatory regions 
(regulatory SNPs)
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TFs

Chromatin 
modifications

“Walking through genome”

Epigenetic “walking”
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GE calculates, in a unique 
way, and provides a 
report section for the 
druggability of the 
identified master 
regulators  (drug 
targets).

Additionally, the clinical 
trials for the suggested 
drugs are included in the 
report as well. 

These data are included 
based on HumanPSD
database.

Druggability of the Master Regulators (drug targets) 

https://genexplain.com/humanpsd/
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GE report includes suggestions 
for drug re-purposing (off label 
drug applications), and even for 
new chemical substances, to 
target identified master 
regulators.

This part is based on the 
calculations done with the 
Cheminformatics software PASS.

Integration of bioinformatics and 
Cheminformatics approaches is 
the next specific and unique GE 
feature.

Calculations done by the cheminformatics software PASS are 
part of the report

https://genexplain.com/pass/
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As a result of GE 
run, a report is 
automatically 
generated, which 
can be downloaded 
in a comfortable 
format, as PDF file 
or HTML page.

All primary results, 
including all 
intermediate results, 
are available as 
tables or graphs, 
depending on data 
type, and can be 
downloaded in a 
number of formats.

The Report is generated automatically and can be downloaded
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Synergism between the automatic pipeline 

of Genome Enhancer and 

a comprehensive bioinformatics toolbox 

of the geneXplain platform 

Genome Enhancer Expert
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More functionalities for the 

Genome Enhancer users:

✓ Post-processing the results of the automatic GE 

pipeline 

✓ Integrated databases and analysis tools

✓ Ready-made workflows for an easy start

✓ Genomes for several different organisms

✓ Java API access

✓ Simulation engine inside

Genome Enhancer Expert


