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GeneMark-ES plugin is a new implementation of GeneMark-ES algorithm for gene finding in 

eukaryotic genomes (1,2).  

 

Access to GeneMark gene finding tools is available via the “Toolbox” section of the main menu. 

 

 
 

Figure 1. The GeneMark Gene Finding group is in the Toolbox drop-down menu. 

 

GeneMark-ES 
 

The GeneMark-ES software tool (available as a QIAGEN bio plugin) was designed for identifying 

protein-coding regions in eukaryotic genomes with introns. The algorithm parameters are 

determined from an input genomic sequence by a self-training iterative cycle implemented in 

GeneMark-ES (1, 2). 
 

The GeneMark –ES algorithm can be executed by the QIAGEN bio workbench or by the QIAGEN 

Server. Instructions, snapshots and examples given below are provided for execution of the 

plugin by the “QIAGEN workbench”. Execution steps of the plugin by the “QIAGEN Server” mode 

are identical to the execution by the “QIAGEN workbench” mode 

 

   
 

Figure 2. Selecting the environment where to run the plugin. 



Sequence selection block 

 

GeneMark-ES can take a single Sequence or a set of sequences in a Sequence List. The input 

sequence can be selected either before or after starting GeneMark-ES. You may select a 

nucleotide sequence in QIAGEN Sequence Viewer and start GeneMark-ES by | select sequence | 

Toolbox in the Menu Bar | GeneMark gene finding | GeneMark-ES (Figure 3), or by | select 

sequence | right-click | Toolbox | GeneMark gene finding | GeneMark-ES (Figure 4). 

 

 
 

Figure 3. The GeneMark-ES plugin can be found in the GeneMark Gene Finding Group of the 

drop-down menu Toolbox 

 

 
 

Figure 4. The GeneMark-ES plugin can be called after a Sequence selection. 
 

Alternatively, Sequence can be selected inside GeneMark-ES (Figure 5). You may use arrows to 

add or remove a Sequence or a Sequence List. Then, click “Next” to move to the parameter 

selection (Figure 6). 

 



 
 

Figure 5. Selection of a sequence inside the GeneMark-ES plugin. 

 

 
 

Figure 6. Selection of optional parameters in the parameter block. 

 

“Genome type” parameter selection 
 

For eukaryotic genomes from the fungi domain select the option “fungi”. For all other eukaryotic 

species use the option “other eukaryotic species”.  

 

Please note that GeneMark-ES makes accurate gene prediction for relatively short eukaryotic 

genomes (with length < 200 Mb) particularly for fungal genomes. The algorithm is not expected 

to produce high accuracy of gene prediction in large, e.g. mammalian, genomes with low gene 

density and long introns. 

 

“Run Options” parameter selection 
 

Specify the number of CPUs (or cores) to be used by the GeneMark-ES plugin. 

 

Click “Next” to move to the result handling dialog where you specify if you want to view results 

on the screen or save them to a file (Figure 7). 



Setting up the output options 

a) 

 
b) 

 
 

Figure 7a and 7b. Selection of output options. Two figures differ by selection of the “Open” or 

“Save” options and by choosing “Finish” or “Next”. 

 

If “Open” option was selected in “Result handling” section (Figure 7a), then select “Finish” to 

show the output on the screen (Figure 10).  

 

If “Save” option was selected in “Result handling” section (Figure 7b), then select “Next” to move 

to selection of the output location (Figure 8).  

 

 



 
 

Figure 8. Selection of output location 

 

Then select “Finish” to run GeneMark-ES. Note that in this case the output will be shown on the 

screen as well (Figure 10). 

 

The stage of the algorithm execution is displayed in the lower left corner of the QIAGEN bio 

workbench screen or in the window “Processes” (Figure 9) 

 

 
 

Figure 9. Execution progress of GeneMark-ES is shown in the “Processes” window. 

 

The running time of the algorithm depends linearly on the size of input sequence. On average, a 

10 Mb sequence should be processed in 20 minutes on 4 CPU system. 

 

Output formats 

 
The GeneMark-ES plugin will create a copy of the input sequence (object) and add coordinates 

of predicted genes to the sequence annotation layer. The new sequence object will have original 

name with additional extension set by default to “.genemark”. A user may modify this extension. 



If the default extension is erased, then the word “null” will be added as extension to the name of 

the new sequence object. 

 
New sequence object will be displayed in the screen or saved into a new file. An example of the 

output for “Sequence List” is shown in Figure 10 

 

 
 

Figure 10. The GeneMark-ES output is shown as an annotation layer. (“Show Graphical Sequence 

List”). In this particular case, three panel correspond to the three S. pombe chromosomes. The 

yellow color arrows designate protein-coding exons. The green color arrows depict all exons. 

Note that these arrows are the same as the yellow ones, since GeneMark-ES does not predict 

untranslated regions. The blue color arrows show pre-mRNAs. For further explanation of the 

annotation layer properties see the QIAGEN bio manual. 

 

The output in a tabular format is shown in Figure 11. Here each predicted protein coding gene 

has multiple entries: one with label “Gene” and another with label “mRNA” (QIAGEN bio 

convention). Each gene has also one or several protein-coding exons (CDS) annotated. The name 

of a gene is currently set up as a number reflecting the order in which the genes were predicted.  



 
 

Figure 11. The GeneMark-ES output in the tabular format (“Show Annotation Table”) 
 

 

For general information on the GeneMark-ES algorithm see original publications: 
 

1. Lomsadze A., Ter-Hovhannisyan V., Chernoff Y. and Borodovsky M. "Gene identification in 

novel eukaryotic genomes by self-training algorithm.” Nucleic Acids Research, 2005, 33: 

6494-6506 
2. Ter-Hovhannisyan V., Lomsadze A., Chernoff Y. and Borodovsky M. "Gene prediction in 

novel fungal genomes using an ab initio algorithm with unsupervised training." Genome 
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For help, please contact: custserv@genepro.com. 


