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Forschungszentrum Jülich

1.7 km² research campus 11 institutes and over 80 institute departments, 

7,100 people

HHU Düsseldorf

Plant Excellence cluster
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>1000

Plabipd.de



GWAS, GENOMES AND THEN?
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● Gene Finding with Helixer

● Functional Gene Prediction with Mercator4

● Visualisation of Omics Data with MapMan



FINDING GENES IS STILL HARD
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Who has not had to deal with V1, V2 etc of gene annotation? Gene finding is hard. 

Helixer uses AI to help – and often outperforms simple “full length” RNA sequencing endeavors

We use both but nothing is perfect. We can still find and improve genes in Arabidopsis now
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Meant as a bioinformatics downloadable tool

but “small” genomes ca 1 GBase i.e. most berry crops can be done online 



WHAT DO ALL THE GENES/PROTEINS DO? 
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COMPARATIVE VIEW OF GENE NUMBERS



CLASSES FOR ALL LAND PLANTS

Hierarchical framework 

consisting of 31-top-level 

categories (also called BINs). 
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QUECK QUALITY OF PROTEOME
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FUNCTIONAL ANNOTATION OF PLANT PROTEOMES
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hmmsearch (protein HMM query vs protein database) & 

hmmscan (protein query vs protein HMM database)



BIN STRUCTURE

Each child node is 

more specialised 

than its parent BIN. 

Protein sequences 

are assigned to leaf 

level.

Soon… Enzyme

classes linked to 

metabolic reactions

top-level context 
category

branch-level context 
category

context 
descriptions

protein 
descriptions

leave-level protein 
categories 12



VERSION HISTORY

version 0.6 
(2017)

1.0 
(2018)

2.0 
(2019)

3.0 
(2020)

4.0 
(2021)

5.0 
(2022)

6.0 
(2023)

protein categories 
+ context nodes

3395
+ 1068

4145
+ 1339

4500
+ 1491

4869
+ 1608

5251
+ 1702

5783
+ 1817

~ 6180
+ 1940

Annual release cycle (late summer -Autumn)
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VERSION HISTORY

version 0.6 
(2017)

1.0 
(2018)

2.0 
(2019)

3.0 
(2020)

4.0 
(2021)

5.0 
(2022)

6.0 
(2023)

protein categories 
+ context nodes

3395
+ 1068

4145
+ 1339

4500
+ 1491

4869
+ 1608

5251
+ 1702

5783
+ 1817

~ 6180
+ 1940

Classified 47.88 49.73 52.49 54.42 56.08 57.83

Annotated 72.0 72.76 73.53 74.60 74.93 94.54
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Annual release cycle (late summer -Autumn)



FRAGMENTED SEQUENCES SINCE VERSION 6
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PRESENCE ABSENCE AND COPY NUMBERS
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MAPMAN VISUALISATIONS
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Protein function 
annotation

Gene expression 
data

Pathway 
diagram

Run Mercator4 
on genome 
assembly

Differential gene 
expression (snRNA, RNA-
Seq, Microarray data),
Metabolites, proteins

Pathway you are 
interested in, 
available on the 
plabipd website

Important Note: Identifiers must be identical







▪ Dr. Alisandra Denton CEPLAS Düsseldorf (HELIXER)

▪ Dr. Rainer Scwacke, Sebastian Beier, Marie Bolger
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