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Genome Explorer

The Genome Explorer is a genome visualization tool for browsing and 
comparing enzyme annotations in full genomes. It closes the gap between 
genomic and enzymatic data and allows the alignment of genomes at a given 
enzyme-coding gene, thus allowing to visually compare the genomic 
environment of the gene in different organisms. The underlying genome 
database is compiled from EBI Genomes and ENSEMBL and supplemented by 
UniProt annotations. 



  

Genome Explorer:

   Search a total of more than 3000 
   complete genomes, plasmids and 
   organelles for specific genes and 

   proteins using some simple search 
   criteria. 



  

Combine the search criteria:
- EC number
- UniProt accession 
- Protein name



  

   Search modes:
   - contains
   - exact
   - begins with
   - ends with
   - use * as a joker



  

   Genome selection:
   Select one or more entries 
   from the list of available
   genomes. (Use the CTRL 
   (Strg) or SHIFT key.)



  

    Filter the contents of the 
    select box. When the filter 
    is applied, all matching 
    genomes are automatically 
    selected in the select box.



  

Check the "Search only
in selected genomes"
option to restrict your query 
to the genomes you have 
chosen from the list.



  

Searching for a specific 
enzyme or class of enzymes:
Enter an EC number or part 
of an EC number in the 
corresponding search field.



  

Searching for a specific protein: 
Enter the protein's 
UniProt/Swiss-Prot accession. 
Usually you look for an exact 
match.



  

  Protein name:
  Search for proteins by their 
  description or their synonyms.



  

 Specify the minimum level of 
homology by selecting either 50%,
90% or 100% sequence identity.

"Extend your search" to find also 
proteins that are homolog to the 
proteins in the original result set, 
check the "display homolog 
proteins" option.



  

Click on        to get help.



  

 Example for results: Select the         
 genes you would like to view by       
 marking the check box.



  

Press "Visualize selected" to explore the 
genomic neighborhood of the selected 
genes, or "Visualize all" to display all 
genes found in your query.



  

Visualization of the genes on the 
selected genomes. 
Navigate through the genomes, view 
the gene annotations, perform various
genome alignments, and follow a 
number of hyperlinks to additional 
sources of information.



  

Toolbar

Jump to the start/end in each genome

Navigate one page to the left/right in each genome

Navigate 1/10 of a page to the left/right in each genome

Remove/keep the selected genomes

Zoom in/out of the genome view

Sort the alignment by left/right neighborhood



  

The genome display: Genes are depicted as "directed 
box" symbols, indicating their 5'-3' direction, on both 
forward and reverse strands. Start and end position 
(bp) of the currently shown region are printed at the 
left and right ends of the image. 



  

EMBL Accession code, description of the 
genome, and the total length of the 
genome are printed below the image.



  

The genes are colored according to their functional 
classification. The color depends on which color 
scheme is selected. When a gene is annotated with 
an EC number, it is either printed inside the box or at 
least indicated by an "EC" label.



  

When activated, the operon prediction function 
indicates groups of closely adjacent genes via a red 
line. 

Every pair of adjacent genes within this region is not 
farther apart than the distance you have set in the 
"Operon detection" menu in the upper toolbar.



  

Each genome is selectable via the 
checkbox. Use the "keep selected 
genomes" function        to display only 
the selected genomes, or the "remove 
selected genomes" function       to drop 
the selected genomes.



  

Clicking on a non-EC gene will take 
you to the corresponding UniProt 
entry while clicking on an EC 
annotated gene will take you to 
the respective BRENDA entry.



  

Each individual genome has its 
own set of navigation controls.



  

The overview map indicates the 
currently viewed region (blue bar) 
and allows you to jump to a specific 
position by clicking on a position in 
the map.



  

Each genome can be navigated 
individually using the local 
navigation controls.



  

Genome is displayed with its forward strand on top.

Genome is "flipped" and displayed with its reverse 
strand on top.

Genome direction:



  

Genes can be colored according to their products:
- COG classification (superclasses or subclasses)
- EC classification (main classes)
- KEGG pathway classification (superclasses or subclasses).



  

To view the color legend of the current scheme, 
click on the "Click here to view the color legend" 
link on top of the page.



  

If a protein belongs to more than one class, 
multiple colors are shown on the gene symbol.



  

Moving the mouse over a gene symbol will 
bring up an information box providing 
useful functional annotations for the gene 
of interest.



  

Position of the gene on the 
genome and description of 
the gene product.



  

  
If the gene product is an 
enzyme, its EC number(s) 
are shown, linking to the 
corresponding entry in 
BRENDA. The reaction link 
opens a new window 
illustrating the chemical 
reaction catalyzed by the 
enzyme.



  

Provides database cross-references if available. 
UniProt/Swiss-Prot accession numbers link to 
the corresponding UniProt entry.



  

If the gene product has been categorized into a 
COG cluster, the description of the cluster is 
shown. Clicking on the description will align all 
proteins of the cluster in the Genome Explorer.



  

If the gene product is an enzyme, all 
KEGG pathways in which the enzyme 
is involved in are shown. Clicking on 
the pathway name will open a new 
window showing the pathway map 
with the highlighted enzyme.



  

The UniRef database 
groups closely related 
protein sequences into 
clusters sharing at least 
50%, 90% and 100% 
sequence identity. Click 
on one of the three links 
to view all members of 
the same cluster in the 
Genome Explorer.



  

Ideas for BRENDA‘s 
improvement welcome !!!
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