
The MetaGeneMark software tool (available as a 
CLC bio plug-in) was designed for identifying pro-
tein-coding regions in metagenomics sequences. 
To analyze a single metagenomic sequence Meta-
GeneMark runs the GeneMark.hmm prokaryotic al-
gorithm with sequence specific parameters. The pa-
rameters are automatically selected from a large set 
of pre-defined parameters determined by a special 
method that effectively reconstructs the genomic 
context of a short metagenomic sequence. Original 
publications describe the theory behind the algo-
rithm (1-3).

Step by step instructions on how to predict protein 

coding genes:

MetaGeneMark predicts genes in a Sequence List or even in 

one Sequence. You have to select nucleotide sequence in CLC 

Sequence Viewer and start MetaGeneMark select sequence | 

Toolbox in the Menu Bar | GeneMark gene finding | MetaGen-

eMark (Figure 1), or select sequence | right-click selected se-

quence | Toolbox | GeneMark gene finding | MetaGeneMark 

(Figure 2).

Alternatively, a sequence can be selected inside MetaGene-

Mark (Figure 3); the selection can be modified in MetaGene-

Mark dialog screen. Use the arrows to add or remove Sequence 

or Sequence List from selected elements. Toolbox | GeneMark 

gene finding | MetaGeneMark. Click “Next” to move to the Ge-

netic code selection (Figure 4).

 

MetaGeneMark Manual

Figure1. MetaGeneMark plug-in can be found in main sub-menu Toolbox.

Figure 2. MetaGeneMark plug-in can be called from sequence selection.

Figure 3. Selecting sequence inside the MetaGeneMark plugin.

Figure 4. Selecting Genetic code parameter. 
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“Genetic code” parameter block 

For prokaryotic and phage metagenomes select “Genetic code 

11”. This option defines use of ATG, GTG and TTG as starts 

codons and TAA, TGA and TAG as stop codons.

For eukaryotic or viral metagenomes or eukaryotic metatran-

scriptomes select “Genetic code 1”. This option allows ATG 

start codon only and TAA, TGA and TAG as stop codons. 

Output parameter block

MetaGeneMark plug-in will create a copy of input sequence 

(object) and add the coordinates of predicted genes to annota-

tion layer of sequence.

The new sequence object will have original name with addition-

al extension that is by default set to “-genemark”. Users can 

modify this extension. If no extension is specified then word 

“null” will be added to the name of the new sequence object. 

Click “Next” to move to result handling dialog where you specify 

if you want to view results on screen or save to a file. To start 

gene prediction by MetaGeneMark click “Finish” (Figure 5).

 

The stage of algorithm ex-

ecution is displayed in the 

lower left corner of the CLC 

bio workbench screen or in 

window “Processes” (Figure 

6).

Running time of the algo-

rithm is linear on size of in-

put sequence and depends on hardware speed and load. On 

average, user should expect 1 Mb sequence to be processed 

in under one second. Some operating systems may be slower 

than others.  Metagenomes one 1 Gb in size are usually pro-

cessed in under 20 minutes time

OUTPUT
New sequence object will be displayed on the screen or saved 

into a new file.

Example of output for “Sequence List” is shown on Figure 7. 

(Page 3).

 

The same output in tabular format is shown in Figure 8. In the 

table each predicted protein coding gene has two entries: one 

with label “Gene” and another with label “CDS” (CLC bio conven-

tion). In MetaGeneMark output these two features have identi-

cal coordinates in sequence.  Name of the gene currently is set 

up as a mere number which reflects the order in which the gene 

was predicted in the input sequence. Each predicted “CDS” has Figure 5. To start execution of MetaGeneMark plug-in select “Finish”.

Figure 6. Execution progress of MetaGene-
Mark is shown  in “Processes” window.
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an assigned score. Predicted gene always starts 

from a complete codon and ends with a complete 

codon. For example, the first gene predicted on 

Figure 8 has coordinates 336..698, which means 

that the start codon starts at position 336 and the 

stop codon ends in position 698.

MetaGeneMark plug-in can be executed as a 

part of the “workflow”. Example of a workflow is 

shown in Figure 9.  See  CLC bio documentation 

on how to create workflows.

For information on the MetaGeneMark algorithm 

see original publications:
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For help, please contact: Custserv@genepro.com.

Figure 7. Example of MetaGeneMark output as the yellow annotation layer. (“Show Graphical Sequence List”) For 
explanation of annotation layer properties see CLC bio manual.

Figure 8. Example of MetaGeneMark in tabular format (“Show Annotation Table”)

Figure 9. Example of MetaGeneMark plug-in use as an “Element” in a “Workflow”.

3/3


