
BRENDA Tutorial
• Search for protein sequences
• Localization prediction
• Search in Genomes
• 3D structures
• Functional parameters



There are several options for protein
sequence searches:

• Quick Search
• Enzyme Summary Page
• Classic View



If you search for sequences
using an enzyme name, e.g. of
the alcohol dehydrogenase, 
use the quick search

Quick Search



Chose „Enzyme Names“ 
to continue

Quick Search



Click on this icon to
display all 
sequences assigned
to the EC number…

Quick Search



Here, you can perform a search using

• a part of an amino acid sequence
• the enzyme name
• the EC number
• the UniProt accession code
• the organism
• the number of amino acids
• the molecular weight
• the number of transmembrane helices



the organism, 
directly linked
to the TaxTree

On the result page you find…



Click on the
UniProt-ID to
display …

On the result page you find…



…the complete sequence, 
links, download options, and
detailed enzyme information



On the result page you find…

….an option to
perform a 
BLAST search

….an option to
run a tmhmm for
the prediction of
transmembrane
helices

….an option to
perform a BRENDA 
loclization prediction
(more details on the
next slide)



The „localization prediction“ 
enables the user to predict the
occurrence of an enzyme in 
organelles



The N-terminal signal peptide sequence is
used to predict the localization of the enzyme
in chloroplasts, mitochondria, or in the
secretory pathways (ER, Golgi)

Here you find the search
options for the localization
prediction



the organisms

If you search for a specific EC 
number, you find the predicted
information on…

the localization

the UniProt-ID



If you search for a specific EC 
number, you find..

…an overview of the number of
all the predicted localizations



If you know the UniProt-ID 
and you would like to get
the correlated BRENDA 
enzyme information, 
perform a quick search.

Quick Search



display all known
sequences via the
sequence search
form…

…or go to Enzyme Summary Page
(cf. BRENDA tutorial Enzyme Search)



Sequence/Protein-specific
searches using the „Classic View“ 





You can perform searches
entering:

• the UniProt-ID
• the Enzyme Name
• the EC Number
• the Organism



On the result page…

Click on the EC number …



…to display the protein-specific
Enzyme Summary Page



The „Genome Explorer“ 
enables the user to search
for enzymes and/or their
comparison with different 
genomes.



You can run a search

• with an organism
• within a taxonomic range
• for an EC number
• for a specific protein

➢ UniProt ID
➢ protein name



On the result page you
find…

• the organism
• the gene and enzyme
name
• the EC number
• UniProt accession code



Here you find further
details on the selected
genomes



.

.

On the result page…

….you can move along
the genome to see the
exact location of the
gene



.

.

On the result page…

….you can zoom in or
zoom out for more
details



.

.
….the enzyme main
classes are indicated
with different colours

On the result page…



.

.

On the result page…

Click on the EC 
number to open 
detailed enzyme
information



To use the 3D-view of
protein structures, first
switch to „Classic view“



Click on „3D-structure“



Enzyme 3D structures
(PDB) can be searched
with

• the PDB-ID
• the enzyme name
• the EC number
• the UniProt-ID



On the result page you find direct links to

• the Enzyme Summary Page (EC number)
• the Word Map
• the reaction catalyzed
• sequence information
• the PDB ID
• the 3D structure view
• ProteinsPlus – Protoss
• ProteinsPlus – DoGSiteScorer
• the TaxTree



Clicking on 3D-view 
opens an interactive
picture of the structure



The 3D Structure View provides

1. different options to display the
structure depending on the
chosen

• color scheme
• selected binding sites

2. the EC number with a direct link to
the Enzyme Summary Page and a 
download option

3. Different styles, colours, 
backgrounds to display the
structure

1. 2.

3.



The tool „Functional Enzyme Statistics“ provides
the graphical display of the parameters

• in a taxonomic group or organism
• of one specific EC number or an EC subclass



Enter a taxonomic group
or an organism

Chose a functional
parameter of interest

You can limit your search
to an EC number or EC 
subclass



If you interested, for example in an overview of
temperature optima within the plant kingdom, 
choose the corresponding taxonomic group and 
the functional parameter… 



On the result page the
diagram with the chosen
options is displayed


