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The Tool Prosite

Prosite – a tool for searching motifs of functional or structural importance in a given amino 
acid sequence, and predicting its activity and function. A motif is a set of amino acids with 
an essential and conserved sequence or a typical structural element in the protein folding, 
that is conveyed in a protein sequence and accounts for a biochemical function, structural 
domain or activity of the protein. In both cases, either when the motif refers to a particular 
amino acid sequence or a set of contiguous secondary structure elements, it originates 
in a conserved amino acid sequence. Thus, motifs can be predicted based on the protein 
sequence only, namely it primary structure. The tool Prosite includes a search engine that 
compares the amino acid sequence of a studied protein (input or query sequence) with 
sequences in a motif designated database, sequences which structure or function were 
formerly experimentally defined and characterized. Based on similarities between regions in 
the query sequence and motif sequences as deposited in the database, it thereby enables 
the prediction of motifs that may occur in the studied protein, and defines the protein family it 
may belongs to. This is based a basic assumption in bioinformatics that similarities between 
sequences (conserved sequences) usually suggest similarities in structure and function.

Prosite – the tool can be accessed via the URL:
http://prosite.expasy.org/ 
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Welcome to the guided tour of the bioinformatics search tool Prosite, 
 Recently, due to development of novel technologies for sequencing, many sequenced of 
new proteins are revealed. However, it is not always clear in what processes a new protein 
is involved in, and which function it possesses. Before investing any resources in exploring 
such and other issues experimentally in the laboratory, one can learn about its estimated 
structure, function and activity using the bioinformatics tool Prosite.  
Prosite predicts the motifs that may occur in the studied protein sequence. These motifs 
may dictate both the protein structure and functions.

A query (input) sequence

The motifs may dictate both the protein structure and functions

IMIKSVKCRAYHCRLMLHCSVDQHEGKHSVLSEKFILKVRPAFKACVPVVCSVSK
ASYLLREHGEHFHTVTCTIKDVSSSVYSTWKCRENSCQTKLQEKYNSWHHGDFH

...YPEAAIKTAADGTKLSFEWHEDVS
LITVLYQSNVQNLQVETAAGYQDIEAD
DTGYLINCGSYMAHLTNNYYKAPIHRV
KWVNAERQSLPFFVN...

...YACPVESCDRRFSRSDELTRHIRIH......VVSVSKASYLLREGEEFTVTCTI
KDVSSSVYSTWKRENSQTKLQEKYNS
WHHGDFNYERQATLTISSARVNDSGV
FMCYANNTFGSANVTTTLEVV...

Prosite predicts which motifs may occur in the query sequence
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A motif is a set of amino acids with an essential and conserved sequence or a typical 
structural element in the protein folding. In both cases, either when the motif refers to a 
particular amino acid sequence or a set of contiguous secondary structure elements, motifs 
can be predicted based on the protein sequence only, without actually determining the protein 
structure. Determining the three- dimensional structure of a protein is a time consuming, 
expensive and complicated process.  

A motif is a set of essential and conserved sequence or 
a typical structural element in the protein folding 

 Essential
and conserved

amino acids

A typical structural element in the protein folding

The sequence of each motif within the whole protein sequence
MERPYACPVESCDRRFSRSDELTRHIRIHTGQKPFQCRICMRNFS
RSDHLTTHIRTHTGEKPFACDICGRKFARSDERKRHTKIHLRQKD 

A motif can consist of a few amino acids that hold a certain role, such as an active site of an 
enzyme, a metal ion-binding site etc. It can also consist of tens or even hundreds of amino 
acids folded in a characteristic structure. 

A motif is a set of essential and conserved sequence or 
a typical structural element in the protein folding 

DETKHPGFQDFAEQYYWDVFGLSSALLKGYALAL
GKEENFFARHFKPDDTLASVVLIRYPYLDPYPEA
AIKTAADGTKLSFEWHEDVSLITVLYQSNVQNLQ
VETAAGYQDIEADDTGYLINCGSYMAHLTNNYYK
APIHRVKWVNAERQSLPFFVNLGYDSVIDPFDPR
EPNGKSDREPLSYGDYLQNGLVSL

A metal ion-binding 
motif consists of 3 

conserved amino acids

Metal ion

The motif sequence within the protein sequence The motif sequence within the protein sequence

A structural motif
typical of antibodies

IMIKSVKRAYHRLCLHCSVDQEGKSVLSEKFILKVRPA
FKAVPVVSVSKASYLLREGEEFTVTCTIKDVSSSVYST
WKRENSQTKLQEKYNSWHHGDFNYERQATLTISSARVN
DSGVFMCYANNTFGSANVTTTLEVVDKGFINIFPMINT
TVFVNDGENVDLIVEYEAFPKPEHQQWIYMNRTFTDKW
EDYPKSENESNIRYVSELHLTRLKGTEGGTY
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The basic principle behind Prosite
Prosite is a searching engine that assists in analyzing an amino acid sequence of a protein 
with an unknown structure or function. The tool compares the query sequence to sequences 
of motifs which structures and functions were already investigated in previous researches 
and submitted to an appointed database. If the query sequence harbors regions that are 
similar to the amino acid sequence of known motifs, we can assume with high certainty that 
the studied protein conveys these motif. This relies on a basic assumption in bioinformatics 
that claims that similarities among protein sequences and sequence conservation correlates, 
in most cases, to functional and structural similarities between the proteins.

Prosite – the interface
We have an amino acid sequence of a protein which activity and function we wish to study 
using Prosite. This is the interface of the Prosite tool. The interface allows the user to perform 
different searching actions that relate to protein motifs, and we will focus on the part that 
allows screening for motifs in a query sequence. We will paste in the amino acid sequence, 
in a FASTA format, into the designated window, and click “Scan”. The tool will now scan the 
protein sequence, testing, using the motifs database, which motifs are similar to segments 
in the query protein sequence.
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Reading the results page
On the first section of the results page, we are presented with general data the tool found 
for the query sequence: the sequence, its name and length and the motifs that were found 
in the sequence. 
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Next in the results page, the motifs themselves are listed. The long motifs (also called 
“profiles”) are presented first, and then the short motifs (also called “patterns”). We will focus 
only on the long motifs.
In the graphic description that presents the motifs identified within the protein sequence, 
three segments of the query sequence were identify as similar to motifs of different types. 
The first two segments are similar to the motif “IG_LIKE”, and the last one to the motif 
“PROTEIN_KINASE”. Next on the results page, the sequences of these segments are 
described. In addition, for every segment, the tool reports the positions in the sequence 
where the motif starts and ends. Next to each segment appears a score that indicates the 
level of similarity between the sequences as appeared in the segment of the query protein 
and the motif as defined in the database. A high score means that the segment in the protein 
is more similar to the motif sequence. Sometimes, amino acids within the motif that convey 
an essential activity are marked in the segment sequence. Their exact location and the 
function they play role in are reported under “Predicted Feature“, presented immediately 
after the motif sequence. 
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What are these motifs and what are they involved in? We can click on one of the symbols of 
the motif in the graphic description, or on the name of the motif, and a datasheet will open. 
From the first lines of the datasheet we learn that the motif IG_LIKE is common in many 
proteins and many tissues, and that proteins that have this motif (such as antibodies) are 
involved in binding.

The other motif that was identified in the query sequence is Protein Kinase. We can thus 
conclude that the sequence we study is of a protein that belongs to the kinases protein 
family. The latter is a large and diverse family of proteins that share an enzymatic activity 
of transferring a phosphate group to other proteins. The kinase proteins carry an important 
role in activation and inhibition of cellular processes, and we can read more about it in the 
datasheet. 
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Summary
The tool Prosite relies on the basic assumption that similarities between protein sequences 
reflect, in most cases, similarities in protein structure and function. The tool analyzes protein 
sequences the user submits in order to predict its function. It compares the query amino 
acid sequence to amino acid sequences of motifs which structures and functions were 
characterized in previous studies. The tool predicts the motifs the query sequence conveys, 
and the protein families it might belong to. Based on this information, the structure and 
functions of the protein can be estimated with high certainty.  
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A database of protein motif sequences 
with known structures and functions

A�liation to a protein family
based on the identi�ed motifs

Identi�cation of protein motifs
by sequence similarities

Query sequence

Protein A

Protein B

All the proteins in the family harbor motif A and motif B in 
the same order; they all have a similar function and involved 
in the same process.

The sequence of the studied protein 
(query)

Comparing the query sequence to
motif sequences in the database

Predicting the possible structure and
function of the studied protein

Motif A

Motif B

Motif A Motif B

Motif C

Motif D

Query sequence

We invite you to experiment with the tool and hope you have fun. Good luck!


