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Abstract

The Universal Protein Resource (UniProt) is a comprehensive resource for protein sequence and
annotation data (UniProt Consortium, 2023). The UniProt Web site receives ~800,000 unique
visitors per month and is the primary means to access UniProt. Along with various datasets that
you can search, UniProt provides four main tools. These are the ‘BLAST’ tool for sequence
similarity searching, the ‘Align’ tool for multiple sequence alignment, the ‘Peptide search’ for
retrieving proteins containing a short peptide sequence and the ‘Retrieve/ID Mapping’ tool for
using a list of identifiers to retrieve UniProtKB proteins and to convert database identifiers from
UniProt to external databases or vice versa. This unit provides four basic protocols, four alternate
protocols, and three support protocols for using UniProt tools. © by John Wiley & Sons, Inc.

BASIC PROTOCOL 1: Basic Local Alignment Search Tool in UniProt

ALTERNATE PROTOCOL 1: Basic Local Alignment Search Tool Through UniProt Text search
results pages

SUPPORT PROTOCOL 1: Basic Local Alignment Search Tool Through UniProt Basket
BASIC PROTOCOL 2: Multiple Sequence Alignment in UniProt

ALTERNATE PROTOCOL 2: Align Tool Through UniProt Results Pages and Entry Pages
SUPPORT PROTOCOL 2: Align Through UniProt Basket

BASIC PROTOCOL 3: Peptide Search in UniProt

BASIC PROTOCOL 4: Batch Retrieval and ID Mapping in UniProt

ALTERNATE PROTOCOL 4: Retrieve/ID Mapping Tool Through UniProt TEXT SEARCH
Results Pages and, BLAST and ALIGN RESULTS Pages

ALTERNATE PROTOCOL 4: Retrieve/ID Mapping Tool Through UniProt Basket
SUPPORT PROTOCOL 4: Retrieve/ID Mapping Tool Through UniProt SEARCH Box
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INTRODUCTION

UniProt, or the Universal Protein Resource, provides an up-to-date, comprehensive

body of protein information at a single site (UniProt Consortium, 2023). The UniProt
Knowledgebase (UniProtKB) delivers high-quality functional information for a selected set
of protein sequences. To build upon this protein data and to aid analysis, UniProt provides
four main tools: ‘BLAST’ (Basic Local Alignment Search Tool), ‘Align” multiple sequence
alignment tool, ‘Peptide search’ and ‘Retrieve/ID Mapping’ for batch retrievals of UniProt
entries and 1D mapping between UniProt and external databases. These tools are available
on their own dedicated pages on the UniProt Web site and are also accessible directly

from other parts of the Web site such as the basket, search/tool results pages, and protein
entry pages. Having these tools in the UniProt Web site creates an integrated hub of data
and analysis tools, allowing both to leverage each other. For example, if you come across
sequences while browsing UniProt databases that you would like to BLAST or align, you
can select your sequence and submit it to the relevant tool directly. Consecutively, results
from tools provide links directly to all relevant data from UniProt and allow you to filter by
attributes like whether you are looking for reviewed (UniProtKB/Swiss-Prot) or unreviewed
(UniProtkKB/TrEMBL) UniProtKB entries, entries with 3D structures, or entries that are part
of a proteome, among others. All data in UniProtKB is freely available to users.

The UniProt Web site can be accessed at http://www.uniprot.org/. The following protocols
describe how you can navigate to UniProt tools and use them in your analysis.

BASIC PROTOCOL 1

Basic Local Alignment Search Tool in UniProt

The UniProt Web site provides a Basic Local Alignment Search Tool (BLAST; UniProt
Consortium, 2022) which finds regions of local similarity between sequences. This can be
used to infer functional and evolutionary relationships between sequences as well as to help
identify members of gene families. The BLAST tool page can be reached from a link in the
header on all pages of the UniProt Web site.

Necessary Resources—A computer with an up-to-date Web browser

1. Go the UniProt home page at http://www.uniprot.org/.

2. Click on the ‘BLAST’ link, which is on the left-hand side of the header bar on
all UniProt pages as shown in Figure 1. Alternatively, ‘BLAST’ can be accessed
by clicking on the corresponding tile in the Analysis Tools section on the home

page.
You will see the BLAST input page as shown in Figure 2.
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To run a BLAST search, enter either a UniProt identifier into the first input box
or, a protein or nucleotide sequence into the second input box provided. For
example, enter ‘“MTMR1_CAEEL’ in the first input box.

These are the only mandatory input fields.

You can choose to change parameters from a number of advanced options, as
shown in Table 1.

One of these options is the ability to select the target database to run your
search against. Choosing the most appropriate target database allows you to
tailor your BLAST search to the type of results you are interested in and to
speed up the search. The dropdown menu allows you to restrict your BLAST
query to 10 different datasets. The option ‘UniProtKB reference proteomes +
UniProtKB/Swiss Prot entries’ is selected by default. In this case, the BLAST
will run against proteins that belong to reference proteomes as well as proteins
that have been reviewed (UniProtKB/Swiss Prot).

If you would like to find similar proteins to your query which are well annotated
in order to infer a potential function for your protein of interest, you can restrict
your target database to ‘UniProtKB Swiss-Prot’ to search only reviewed entries
(UniProtKB/Swiss-Prot) from UniProtKB. If you would like to retrieve closely
related proteins for which a PDB 3D structure is available, you can select
‘UniProtKB with 3D structure (PDB)’ as the target database to run your BLAST
search against.

If you would like to speed up the BLAST search, you can choose to search
UniRef clusters, which reduces redundancy by grouping sequences based on
identity (Suzek et al. 2015). There are 3 clusters UniRef100, UniRef90 and
UniRef50 which contain protein entries with 100%, 90% and 50% sequence
identity, respectively. For example, if you would like to find representative
proteins that closely match your query you can choose to run your search
against UniRef90. For more information about UniRef clusters see (https://
www.uniprot.org/help/uniref). You can also choose to search against the
sequence archive UniParc which is a repository of all known protein sequences,
including those that have been removed from UniProtKB if highly redundant or
of dubious provenance.

If you are looking for sequence similarity matches from a particular taxonomy
group or species, you can use the ‘Restrict by taxonomy’ box. For example, you
can find out if a human protein has orthologs in other mammals or specifically
in mouse by restricting your target data to UniProtKB entries belonging to the
group ‘Mammals’ or the species ‘Mus musculus’, respectively. You can either
start typing the species or the group name, which will open a drop-down menu
with suggestions where you can select your group or species, or you can enter
the NCBI taxonomic identifier for your group or species of interest. You can
restrict the search to more than 800’000 different taxa.
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Other parameters that you can change are the E-threshold, matrix, filtering,
gapped (yes or no), number of hits and HSP per hit. A brief description of
each parameters is provided in Table 1. To better understand the effects of
E-threshold, matrix, and gapped search changes, refer to UNIT 3.4.

Click on the “‘Run BLAST’ button to execute your query.

This will take you to the Tool results page as shown in Figure 3 where you can
see the progression of your BLAST search. Once the search is finished, click on
‘completed’ to open the BLAST result page which is shown in Figure 4.

ALTERNATE PROTOCOL 1

Basic Local Alignment Search Tool Through UniProt Text Search Results Pages

Queries can be submitted to the BLAST tool directly through UniProt search result pages as
and when you come across a sequence you would like to analyze using a sequence similarity
search. This allows for a flexible workflow between browsing data and analyzing it.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Choose the search dataset using the dropdown to the left of the search box.
Select either *“UniProtKB’, ‘UniRef,” or ‘UniParc’.

Enter a query in the search box, for example “insulin,” and click on the ‘Search’
button.

Before seeing the results, you will be asked how you would like to view them.
There are 2 display options, ‘Cards’ or ‘Table’” which offer different levels of
information. The ‘Table’ view provides the list of protein entries matching your
query with the protein name(s), gene name(s), species and protein length in a
table format. The ‘Cards’ view contains the same information but in addition

it provides an overview of the type of annotation in the entry, for example the
number of publication or how many 3D structures are associated with the entry.
Both views provide checkboxes to select entries.

Figure 5 shows the search results page in a table format.

To run a BLAST search for a protein in your search results, click on the
checkbox in the left-hand side column for that protein row.

Click on the BLAST button just above the search results table, as shown in
Figure 6 which will open the BLAST page from where you can launch the
BLAST as described in the previous section.

Alternatively, click on a UniProt entry in your results table to be taken to the
entry page, which also provides a BLAST button for direct submission, as shown
in Figure 7.

Curr Protoc. Author manuscript; available in PMC 2024 March 01.


http://www.uniprot.org/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Zaru et al. Page 5

SUPPORT PROTOCOL 1

Basic Local Alignment Search Tool Through UniProt Basket

Queries can be submitted to the BLAST tool directly through the UniProt basket feature.
The UniProt basket allows you to store entries from UniProtKB, UniRef, or UniParc. You
can use the basket to build a set of your proteins across different searches. The basket

then allows you to download your dataset to access analysis tools (i.e., BLAST, Align, and
Retrieve/ID Mapping). Your basket is saved as long as you do not clear your cookies.

Necessary Resources—A computer with an up-to-date Web browser

1 Go the UniProt home page at http://www.uniprot.org/.

2. Choose the search dataset through the dropdown to the left of the search box.
Select either *“UniProtKB’, ‘UniRef’, or ‘UniParc’.

3. Enter a query in the search box, for example “insulin,” and click on the ‘Search’
button.

You will see a search results page as shown in Figure 5.

4, For the entry of interest, click on the checkbox to the left of its accession, and
then click on ‘Add’ next to the basket icon button at the top of the results table as
shown in Figure 8.

5. When you are ready to analyze the entries in your basket, click on the basket to
open it.

Your entries will be under their dataset tab (UniProtkKB, UniRef, or UniParc).

6. Click on the checkbox to the left of your entry of interest, and then click on
‘BLAST,” as shown in Figure 9.

BASIC PROTOCOL 2

Multiple Sequence Alignment in UniProt
The UniProt Web site provides a multiple sequence alignment tool for proteins called
‘Align.” This tool runs the Clustal Omega algorithm to find areas of similarity in the entries
being aligned. This can be used to find conserved residues and regions that can help infer
evolutionary and functional relationships (Simossis et al., 2003).
Necessary Resources—A computer with an up-to-date Web browser

1. Go the UniProt home page at http://www.uniprot.org/.

2. Click on the “‘Align’ link, which is available in the header bar on all UniProt
pages as shown in Figure 1. Alternatively, ‘Align’ can be accessed by clicking on
the corresponding tile in the Analysis Tools section on the home page.

You will see the Align input page as shown in Figure 10.
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To execute the multiple sequence alignment, enter either the UniProt identifiers
into the first input box or the protein sequences in FASTA format into the second
sequence input box provided and click ‘Align sequences.” For example, paste
the following UniProt identifiers ‘MTMR1_HUMAN’, ‘MTMR1_MOUSE’ and
‘MTMR1_CAEEL’ into the first box.

These are the only mandatory input fields.

For each UniProt identifiers entered, the corresponding sequence in FASTA
format is retrieved and appears in the second box as shown in Figure 11.

In the advanced parameters you have 2 options that allows you to choose

the output sequence order or change the number of iterations. The iteration
parameter refers to the number of guide-tree/HMM iterations which can be
performed after the initial alignment. It involves re-running the alignment while
removing and adding back sequences to see if the alignment score can be
improved. It is appropriate to increase the number of iterations when the default
number of iterations (here 0) does not produce a satisfactory alignment; however,
it is time consuming. While for protein sequences that are similar in length and
identity, no iteration is often sufficient to generate an accurate alignment, when
aligning a large number of sequences or sequences with low similarity increasing
the number of iterations may help to improve accuracy.

This will take you to the Tool results page as shown in Figure 12 where you can
see the progression of your alignment. Once the alignment is finished, click on
‘completed’ to open the Align result page which is shown in Figure 13.

ALTERNATE PROTOCOL 2
Align Tool Through UniProt Results Pages and Entry Pages

Queries can be submitted to the Align tool directly through UniProt search result pages.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Select ‘UniProtKB’ as the search dataset through the dropdown to the left of the
search box.

Enter a query in the search box, for example “insulin,” and click on the ‘Search’
button.

You will see a results page as shown in Figure 5.

Click on two or more checkboxes to align these protein entries, as shown in
Figure 14.

Click on the “Align’ button just above the search results table. This will take you
to the Tool results page as described previously.
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SUPPORT PROTOCOL 2

Align Through UniProt Basket
Queries can be submitted to the Align tool directly through the UniProt basket feature.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Select ‘UniProtKB’ as the search dataset through the dropdown to the left of the
search box.

Enter a query in the search box, for example “insulin,” and click on the ‘Search’
button.

You will see a results page as shown in Figure 5.

For your entries of interest, click on the checkboxes to the left of their accession
numbers in the results table, and then click on ‘Add’ next to the basket icon at
the top of the results table.

You can store UniProt entries in a basket over multiple search sessions and then
align them later.

When you are ready to analyze the entries in your basket, click on the basket to
open it, as shown in Figure 15.

Click on the checkboxes to the left of the entries you would like to align and
then click on “Align.” This will take you to the Tool results page as described
previously.

You need to select two or more entries to be able to create a multiple sequence
alignment.

BASIC PROTOCOL 3
PEPTIDE SEARCH in UniProt

The UniProt website provides a tool that allows you to upload short peptide sequences of

at least 3 residues and find all UniProtKB sequences which have an exact match to the
query sequence. These peptides sequences can come from proteomics experiments or for the
design of peptides for antibody production, for example.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Click on the ‘Peptide search’ link, which is available in the header bar on all
UniProt pages, as shown in Figure 1. Alternatively, ‘Peptide search’ can be
access by clicking on the corresponding tile in the Analysis Tools section on the
home page.

You will see the Peptide search input page as shown in Figure 16.
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Enter your peptide(s) into the input box as shown in Figure 17 and click on the
‘Run Peptide search’ button.

In the Peptide search input page, you have the option to restrict your search to a
specific species using the ‘restrict by taxonomy’ box. For example, in Figure 17,
the search has been restricted to mouse entries.

In the advanced parameters section, you can also specify whether you would like
the tool to treat isoleucine and leucine as equivalent or to restrict the search to
Swiss-Prot reviewed entries only.

This will take you to the Tool Results page as shown in Figure 18 where you can
see the progression of your peptide search. Once the search is finished, click on
‘completed’ to open the result page which is shown in Figure 19.

BASIC PROTOCOL 4
Batch Retrieval and Id Mapping in UniProt

The UniProt Web site provides a tool that allows you to upload a list of UniProt identifiers
and batch retrieve all the corresponding UniProt entries. It allows you to convert or

‘map’ your identifiers from UniProtKB to over 100 external databases that UniProt is cross-
referenced to and vice versa (e.g., Ensembl, PDB, Refseq; Huang et al., 2011). This covers
a number of databases from different categories including sequence, 3D structure, protein-
protein interaction, protein family and groups, chemistry, post-translational modifications,
and genome annotations, among others. This tool is called ‘Retrieve/ID Mapping.’

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Click on the ‘ID Mapping’ link, which is available in the header bar on all
UniProt pages, as shown in Figure 1. Alternatively, ‘ID Mapping’ can be
accessed by clicking on the corresponding tile in the Analysis Tools section
on the home page.

You will see the ‘Retrieve/ID Mapping’ input page, as shown in Figure 20.

If you have a list of UniProt IDs (for example, Q9VR99, Q9VEZ5, Q03017,
P48607) and would like to retrieve functional information or look at the
sequences for all of these entries, paste your list into the input box provided
or upload a file.

Leave ‘From’ and ‘To’ as ‘UniProtKB’ and click the *‘Map IDs’ button. This will
take you to the Tool results page as shown in Figure 21 where you can see the
progression of your mapping. Once the mapping is finished, click on ‘completed’
to open the Results page as shown in Figure 22.

If you have a list of UniProt IDs and would like to map them to IDs from
an external database such as Ensembl, RefSeq or one of the model organism
databases (or vice versa), upload or paste in your IDs. Then, select the source
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database in the ‘From’ dropdown and the target database in the “To’ dropdown
menus.

For example, if you would like to retrieve the corresponding IDs from the
FlyBase database for the 4 D. melanogaster proteins mentioned above, paste the
UniProt IDs Q9VR99, Q9VEZ5, Q03017, P48607 in the input box and select
‘FlyBase’ in the ‘To database’ dropdown menu as shown in Figure 23.

Click the ‘“Map IDs’ button as shown in Figure 23.

You will get a results page with a table showing the mapping between your input
IDs and their corresponding IDs from your selected database, as shown in Figure
23.

ALTERNATE PROTOCOL 4

Retrieve/ld Mapping Tool Through UniProt TEXT SEARCH Results Pages and, BLAST and
ALIGN RESULTS Pages

Queries can be submitted to the ‘Retrieve/ID Mapping’ tool directly through UniProt search
result pages, BLAST results pages or Align results pages.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Select ‘UniProtKB’ as the search dataset through the dropdown to the left of the
search box.

Enter a query in the search box, for example “insulin,” and click on the ‘Search’
button.

You will see a results page as shown in Figure 5.
Click on two or more checkboxes as shown in Figure 24.
Similarly, proteins can be selected in the BLAST or Align results pages.

Click on the *‘MaplDs’ button just above the search results table. This will take
you to the ‘ID mapping’ page as described previously.

Similarly, the ‘MaplDs’ button is available from the BLAST or Align results
pages.

ALTERNATE PROTOCOL 4

Retrieve/ld Mapping Tool Through UniProt Basket

Queries can be submitted to the ‘Retrieve/ID Mapping’ tool directly through UniProt basket.
The UniProt basket allows you to store entries from UniProtKB, UniRef, or UniParc. You
can use the basket to build a set of your proteins across different searches. The basket

then allows you to download your dataset to access analysis tools (i.e., BLAST, Align, and
Retrieve/ID Mapping). Your basket is saved as long as you do not clear your cookies.
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Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Choose ‘UniProtKB’ for the search dataset using the dropdown to the left of the
search box.

Enter a query in the search box, for example “insulin,” and click on the search
button.

You will see a results page as shown in Figure 5.

For your entries of interest, click on the checkboxes to the left of their accession
numbers in the results table, and then click on ‘Add’ next to the basket icon at
the top of the results table as shown in Figure 8.

When you are ready to analyze the entries in your basket, click the basket to
open it.

To map the UniProt IDs to an external database from the basket, click on the
checkboxes to the left, and click on the *“Map IDs’ button in the basket, as
shown in Figure 25. This will take you to the ‘1D mapping’ page as described
previously.

SUPPORT PROTOCOL 4

Retrieve/ld Mapping Tool Through UniProt SEARCH BOX
Queries can be submitted to the ‘Retrieve/ID Mapping’ tool directly through the UniProt

search box.

Necessary Resources—A computer with an up-to-date Web browser

1
2.

Go the UniProt home page at http://www.uniprot.org/.

Click on “List’ on the left-hand side of the general search box as shown in Figure
26. This will open the ‘Retrieve/ID Mapping’ box where you can paste the IDs
that you would like to map.

GUIDELINES FOR UNDERSTANDING RESULTS

UniProt BLAST Results

The UniProt BLAST results appear as shown in Figure 4. The results page provides: (1) a
left-hand side panel with filters; (2) a results table which contains the protein entries (hits)
that match your query. The left-hand side panel allows you to filter the results based on

the % identity, the score or the E-value. You can also filter for reviewed entries (UniProtKB/
Swiss-Prot), unreviewed entries (UniProtKB/TrEMBL), entries with specific features such
as proteins with a 3D structure, or entries from a specific organism. For example, Figure 27
shows how you can use the filter by taxonomy to display only mouse entries.

In the results table, the protein entries are sorted according to their score in descending
order. For each entry, various information is displayed including the name, the organism
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and the protein length. The last column on the left provides a basic graphical view of the
sequence alignment showing the % of identity, the score and the E-value in small boxes.
Clicking on the sequence box opens a window at the bottom of the page where you can see a
detailed view of the alignment between the query and the matched entry, as shown in Figure
28. The alignment can be explored as described in the UniProt Align Results section below.

On the top of the page, various tabs allow you to view the results according to their
“Taxonomy’, “Hit Distribution’ or as a ‘Text Output’.

You can download your alignment in various formats by clicking on the ‘Download’ button.
You can also select one or multiple entries by clicking the checkboxes next to them to run

a BLAST, an alignment or store the entries in the basket for further analysis. Using the
‘Customize columns’ button above the table allows you to change the type of information
displayed. For example, in Figure 29, the subcellular location is shown.

The “API request’ tab provides you with the code to run the current job with the same input
on the command line using curl.

You can save the URL of your sequence alignment to access it at any time for up to 7 days
from when you first ran the query. The ‘Input Parameters’ tab provides detailed information
about the alignment parameters including the job identifier which can be used to access your
sequence alignment at any time for up to 7 days from when you first ran the query.

UniProt Align Results

Multiple sequence alignments can help understand evolutionary conservation of structurally
and functionally important regions of protein sequences (Simossis et al., 2003). To obtain
meaningful results and minimize errors in the alignment, it is necessary to align sequences
that are likely to be related to each other.

The UniProt Align results appear as shown in Figure 13. The result page displays by
default the full sequence alignment (‘wrapped’ view). You can change how the alignment
is displayed by selecting one of the ‘view’ options above the sequence on the right. The
‘overview’ mode allows you to zoom in using the grey sequence toggles and explore a
specific region of the alignment, as shown in Figure 30.

Above the aligned sequence on the left, there are two dropdown menus that allow you

to select sequence annotations (i.e., domains, sites) to view them highlighted across the
aligned sequences. For example, in Figure 31, the active site has been selected from the
‘Select annotation’ and is shown highlighted in the sequence. Clicking on the active site
pictogram opens a box where you could find additional information about the site. You can
also highlight sequence features by amino acid properties (i.e., hydrophobicity). Both menus
are available in the ‘overview’ and ‘wrapped’ views.

On the top of the result page there are various tabs that give you the option to change how
the alignment is visualized. The alignment can be viewed as ‘Trees’, as shown in Figure 32,
as ‘Percent Identity Matrix’, or as ‘Text Output’.
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You can download your alignment in various formats by clicking on the ‘Download’ button.
You can also select one or multiple entries by clicking the checkbox next to them to run a
BLAST, a new alignment or store the entries in the basket for further analysis.

The “API request’ tab provides you with the code to run the current job with the same input
on the command line using curl.

You can save the URL of your sequence alignment to access it at any time for up to 7 days
from when you first ran the query. The ‘Input Parameters’ tab provides detailed information
about the alignment parameters including the job identifier which can be used to access your
sequence alignment at any time for up to 7 days from when you first ran the query.

UniProt Peptide Search Results

The Peptide Search results provide UniProtKB entries with sequences that contain an exact
match for each peptide that you searched for.

The Results page for the peptide search is shown in Figure 19. For each protein entry row,
the position of the peptide in the sequence and the sequence of the peptide is provided in the
‘Match’ column. The filters on the left-hand side can be used to restrict the search to specific
features. For example, you can display only UniProtKB/Swiss-Prot/reviewed entries.

Protein entries can be selected by clicking the checkboxes and then downloaded or stored in
the basket for analysis at a later time point.

The “API request’ tab at the top of the results page provides you with the code to run the
current job with the same input on the command line using cur/.

You can also save the URL of your peptide search to access it at any time for up to 7 days
from when you first ran the query. The ‘Input Parameters’ tab provides detailed information
about the parameters, including the job identifier which can be used to access your peptide
result table at any time for up to 7 days from when you first ran the query.

UniProt Retrieve/ID Mapping Results

If you retrieve a batch of UniProt entries for a list of IDs using this tool, you will get

a results page as shown in Figure 22. This results page provides filters in the left-hand

side panel and a main results table. The results table starts with a column titled ‘From’

that shows your input identifiers. The next columns in the results table show information
from the corresponding UniProt entries that were found. You can edit these columns by
clicking on the ‘Customize Columns’ button above the results table. You can also run tools
such as ‘Blast’ and “Align’ and add entries to your basket by selecting the corresponding
checkboxes and then clicking on the buttons available at the top of the results page. You can
download the full results table or just the list of identifiers using the ‘Download’ button.

If you use the tool to map UniProt IDs to external database I1Ds (or vice versa; Huang et
al., 2011), you will get a results table with two columns showing your input IDs and the
corresponding mapped IDs, as shown in Figure 23. You can use the ‘Download’ button to
download your results.
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The “API request’ tab provides you with the code to run the current job with the same input
on the command line using curl.

You can save the URL of your ID mapping to access it at any time for up to 7 days from
when you first ran the query. The ‘Input Parameters’ tab provides detailed information about
the parameters including the job identifier which can be used to access your mapping result
table at any time for up to 7 days from when you first ran the query.

COMMENTARY

Background Information

UniProt aids scientific discovery by collecting, interpreting, and organizing information

so that it is easy to access and use. In addition to providing data through various

datasets, UniProt also provides tools to help researchers analyze this data. UniProtKB is

the central hub for the collection of functional information and other rich annotations on
proteins. It is further divided into the Reviewed (UniProtKB/Swiss-Prot), expertly annotated
section and the Unreviewed (UniProtKB/TrEMBL), automatically annotated section. The
UniProt Archive (UniParc) is a non-redundant archive containing all the publicly available
protein sequences in the world. The UniProt Reference Clusters (UniRef) provide clustered
sets of sequences from UniProtKB (including isoforms) and selected UniParc entries.
UniRef reduces redundancy and provides complete coverage of the sequence space at

three levels of sequence identity (i.e., 100%, 90%, and 50% identity). The Proteomes
dataset provides protein sets for organisms with completely sequenced genomes. Supporting
datasets are a collection of meta-information about proteins in UniProtKB entries such as
literature citations, taxonomy, subcellular locations, keywords, cross-referenced databases,
and diseases. The tools UniProt provides are BLAST, Align, Peptide Search and Retrieve/ID
Mapping. The UniProt Web site was designed following a user-centered design process and
is flexible, powerful, and user friendly. It provides many ways of accessing these tools.
Using tools within UniProt, you can easily chain activities by (1) searching for data; (2)
running a BLAST search for a sequence in your results; (3) running a multiple sequence
alignment on sequences in your BLAST results; and then (4) mapping the IDs of these
sequences to an external database.

UniProt provides training material through the European Bioinformatics Institute (EMBL-
EBI) online training portal, including a quick tour (https://www.ebi.ac.uk/training/online/
courses/uniprot-quick-tour/) and a detailed course (https://www.ebi.ac.uk/training/online/
courses/uniprot-exploring-protein-sequence-and-functional-info/). UniProt also provides
short video tutorials embedded in the Web site, and they are also available on the YouTube
channel at https://www.youtube.com/uniprotvideos.

Critical Parameters

The Tools dashboard is where all the results of the tools queries that you have run are stored
for 7 days from when you first ran the query. You can access the dashboard by clicking

the toolbox icon on the right-hand side of the UniProt head banner as shown in Figure 33.
For each job you have the option to resubmit the query with the possibility to modify the
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parameters, store the job for more than 7 days (this requires the user to not clear UniProt
website cookies) or delete the job.
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BLAST

Find a protein sequence to run BLAST sequence similarity search by UniProt ID (e.g. PO5067 or A4_HUMAN or

UPI0000000001).

OR

Enter one or more sequences (20 max). You may also load from a text file.

Target database

UniProtKB reference proteomes + Swiss-Prot v

Name your BLAST job

v Advanced parameters

Sequence type Program E-Threshold
Protein v blastp Y 10
Filter Gapped Hits
None v yes v 250
Figure 2.

BLAST query input page.
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Tool results

Your tool analysis results from the last O7 days are listed below. If you have tools jobs running, you can navigate away

to other pages and you will be notified once the job is completed.

Job type Name

BLAST sp|Q9N589|MTMR1_CAEEL

ncbiblast-R20221125-142910-0022-49856657-p1m

Figure 3.
Tool results dashboard page.

Created Status

2022-11-25 Completed @
14:29

Click here to open the
BLAST result page
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L
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BLAST 250 results found in UniProtkB
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“ |.>D 150 200 250 M0 M0 M0 40 W0 0

O QNS89 5  MTMR1_CAEEL Caenorhabditis

3137 elegans

E-Value

T

Status
% Reviewed (Swiss-Prot) (3)

Unreviewed (TrEMBL) (247)

Figure 4.
BLAST r

(9087 438
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brenneri
(Nematode worm)

= [ E3NKD1 E3NKD1_CAERE Caenorhabditis -
4 remanei
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vulgaris)

[J AOA2GSVGH3 AOA2GSVGH3 9PELO  Caenorhabditis
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[0 A8XBW6 ABXBWS_CAEBR Caenorhabditis
briggsae

esults page.
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. Select how you would like to view your results
Cards O Table ®
- R —
rs s st . " b 000 Menued - Ngp—

i R i ,

[ oo p——s on

ot

[ — - = e

v
."...
Status
.
 Reviewed (Swiss-Prot) U n I P rOtKB 11 1 ,751 resu ltSorsearch “insulin” as a Gene Ontology, Protein Name, Protein family, Catalytic Activity, Disease, or Gene Name
(5,035)
Unreviewed (TrEMBL) BLAST MapID & Download @& Add View: Cards O Table ® £ Customizecolumns o8 Share + 1rowselectedoutof25

(106,716) — Entry 4 Entry Name 4 Protein Names 4 Gene Names Organism Length 4
Popular organisms [0 P06213 & INSR_HUMAN  Insulinreceptor]..] INSR Homo sapiens (Human) 1382AA
Human (1,611) [J P14735 & IDE_HUMAN Insulin-degrading IDE Homo sapiens (Human) 1019 AA
Rat (1,463) Suzymelzl
Mouse (1,455) I P01308 & INS_HUMAN Insulin INS Homo sapiens (Human) 110 AA
Bovine (314) [J PO1317 & INS_BOVIN Insulin INS Bos taurus (Bovine) 105 AA
Zebrafish (797) P67970 & INS_CHICK Insulin INS Gallus gallus (Chicken) 107 AA
Taxonomy [J PO1321 & INS_CANLF Insulin INS Canis lupus familiaris (Dog) (Canis familiaris) 110AA

Figureb.
UniProtKB search results page.
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U n ' P rOt K B 1 1 1 75 1 reS Ll ltS or search "insulin” as a Gene Ontology, Protein Name, Protein family, Catalytic Activity, Diseas
b

BLAST <= @ CI|Ck here to IaunCh the BLAST | 2 Customizecolumns & Share v+ 1rowselected:

— Entry a EntryName 4 Protein Names i Gene Names a Organism a

[0 P06213 % INSR_HUMAN Insulinreceptorl..] INSR Homo sapiens (Human)

[J P14735 % |IDE_HUMAN Insulin-degrading IDE Homo sapiens (Human)
enzymel|...]

P01308 % INS_HUMAN Insulin INS Homo sapiens (Human)

* Insulin INS Bos taurus (Bovine)

(D) Select an entry

Figure®6.
Selecting a protein to BLAST from the results page.
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L[]
UﬂinO.t.° BLAST Align Peptidesearch IDmapping SPARQL  UniProtkB v Searcch & @ & H

|Function

Names & Taxonomy
Subcellular Location
Disease & Variants
PTM/Processing
Expression
Interaction
Structure

Family & Domains
Sequence & Isoform

Similar Proteins

Figure7.

fP01308 - INS_HUMAN

Protein’ | Insulin Amino acids | 110
Status’ | % UniProtKB reviewed (Swiss-Prot) Protein | Evidence at protein level
. existence!
Organism? | Homo sapiens (Human)
. Annotation
Gene? | INS i ’ @
score?!

Entry Feature viewer Publications External links History

BLAST <= Click here to launch the BLAST

Function’

Insulin decreases blood glucose concentration. It increases cell permeability to monosaccharides, amino acids and fatty
acids. It accelerates glycolysis, the pentose phosphate cycle, and glycogen synthesis in liver.

Running BLAST on a protein from the protein entry page.
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UniProtKB 111,751 reSUItSorsearcil (3) Click here to open the basket

BLAST Align MapIDs % Download @ Add View: Cards O Table ® <£. Customizecolumns «& Share v

4
m (2) Click here to add them to the basket _

P06213 % INSR_.HUMAN Homo sapiens (Human)

P14735 % IDE_HUMAN Homo sapiens (Human)

a O O

P01308 % INS_HUMAN Homo sapiens (Human)

P01317 % INS_BOVIN Bos taurus (Bovine)

———
>3

- ICK Gallus gallus (Chick
@ Select entries allus gallus (Chicken)

Figure8.
Adding protein entries to the basket.
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2
L UniProtKB v W Advanced | List [ELEIE) & @ & Help

@ My Basket

UniProtKB (2) UniRef UniParc

— Entry Entry Name Organism
[0 P06213 INSR_HUMAN Homo sapiens (Human)
P01308 INS_HUMAN Homo sapiens (Human)

4
(@ Select an entry

Figure.
Running BLAST from the basket.
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Align

Find a protein sequence by UniProt ID (e.g. PO5067 or A4_HUMAN or UPI0O000000001) to align with the Clustal

Omega program [ .
You can also paste a list of IDs.

OR

Enter multiple protein or nucleotide sequences, separated by a FASTA header. You may also load from a text file.

Name your Align job

v Advanced parameters

Reset

Output sequence order Iterations
from alignment v 0 v
Figure 10.

Align query input page.
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°

Align

Page 25

Find a protein sequence by UniProt ID (e.g. P0O5067 or A4_HUMAN or UPI0000000001) to align with the Clustal Omega

program [ .
You can also paste a list of IDs.

MTMR1_CAEEL

OR

Enter multiple protein or nucleotide sequences, separated by a FASTA header. You may also load from a text file.

A
>sp|QONS89 |[MTMR1_CAEEL Myotubularin-related protein 1 OS=Caenorhabditis elegans 0X=6239 PE=1

MDDRGNNSGE VGEFASSSMI QESIDLKLLA AESLIWTEKN VTYFGPLGKF PGKIVITRYR
MVFLVGDGGK MYEQWKLDIP LGQVSRIEKV GRKTTSVAKR GDDNYGFTIY CKDYRVYRFT
CNPASSDRKN VCDSLNRYAF PLSHNLPMFA SVHAAETPRL MKDGWKIYSA EKEYERLGIP
NSRLWKEVDI NKDYKFSETY PRTFVIPTVS WEEGKPFVKK LGEFRSKERI PVLSWINQTT
LASISRCSQP MTGISGKRSA EDERHLTNIM NANANCRELL ILDARPAVNA KLNKAKGGGY
EENYVNAPLT FLNIHNIHVV RDSLKRLLAA LIPRVDEKGY YKALDESKWL NHVQSILEGA
VKAVFNVDTE KQSVLIHCSD GWDRTAQLTS LAMIQLDSYY RTIEGFIVLI EKEWCSFGHK
FGERIGHGDD NYSDGERSPV FVQFCDCLWQ IMRQFPWAFE FTQELLICML DELYACRYGT
FLYNSEKIRL KDKKCDETTI SFWSYVLENK KKFRNPMFKH GKSNKVINVN PSLCGLHVWI
DYYARSNPYV VTPNHEDVQQ PGAQFVDEKK QLLDEIMALD DAAQKLTA

>sp|Q13613 | MTMR1_HUMAN Myotubularin-related protein 1 OS=Homo sapiens 0X=9606 PE=1 SV=4

MDRPAAAAAA GCEGGGGPNP GPAGGRRPPR AAGGATAGSR QPSVETLDSP TGSHVEWCKQ
LIAATISSQI SGSVTSENVS RDYKALRDGN KLAQMEEAPL FPGESIKAIV KDVMYICPFM
GAVSGTLTVT DFKLYFKNVE RDPHFILDVP LGVISRVEKI GAQSHGDNSC GIEIVCKDMR
<

Your input contains 3 sequences

Name your Align job

sp|Q9NS89 |MTMR1_CAEEL +2

v Advanced parameters

Output sequence order Iterations
from alignment v 0 v
Figure11.

Align query input page with entries in FASTA format.
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Tools ¥ SPARQL  UniProtKB v

Tool results

Your tool analysis results from the last O7 days are listed below. If you have tools jobs running, you can navigate away to

Advanced | List Rl

other pages and you will be notified once the job is completed.

Job type Name

ALIGN sp|Q9N589|MTMR1_CAEEL -

clustalo-R20221122-084118-0867-67441751-p2m

Figure 12.
Tool results dashboard page.

Created Status

2022-11-22 Completed @

08:41 L

Click here to open the
Align result page
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Align results

Overview Trees Percent Identity Matrix Text Output Input Parameters API Request

&, Download (™ Resubmit
Highlight properties ¥  Selectannotation ~ View: O Overview ® Wrapped
CIESDIOONSEAMIMRIICAEE = = = = = = = @« = = = = = = = = = = = = = = = =« = «s = «s = = = = 0

[  splQ9Z2C4|MTMR1_MOUSE %DRPVAAAAAASAASCEGAGGPGPGPGASWRPsz
[J s splauasazvrmriiumay MDRPA - - - - AAAAAGCEGGGGPNPGPAGGRRP28

Q9N589:Chain

D 8splQINSBIMTMRICAEEL. = = = = = = = = = = = = = = = M DD RETI=T=T=t ===l ==l ==l 4
0 s splaezzcavimrimouss SRVAGGASASSRHPS IETLDSPTGSHVEWCKQs4
[J = splauzsisimrmriHuman PR AAGGATAGSRQPSVETLDSPTGSHV

Q9N589:Chain

[) 5splQINSBIMTMRICAEEL = = = = = = = = = = =  EEEEE
[ = splQ9Z2C4|MTMR1_MOUSE
[ = 5plQ13613|MTMR1_HUMAN

L
L

Q9N589:Chain

[7) = splQ9N589|MTMR1_CAEEL
M1 % <«nl0972C4AIMTMR1 MOLISF

Figure 13.
Align results page.
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Status

% Reviewed (Swiss-
Prot) (5,035)

Unreviewed
(TrEMBL) (106,716)

Popular organisms

Page 28

U n i P rOt K B 1 1 1 ’ 75 1 resu ltS or search "insulin” as a Gene Ontology]|...]

sast  Align ¢ (2) Click here to align the entries |2 customize colum:

ProteinNames » GeneNames 4

Entry Name 4 Organism a

— Entry a

[[] P06213 % INSR_HUMAN Insulinreceptor INSR Homo sapiens
[..] (Human)

Human (1,611) (] P14735 & IDE_HUMAN Insulin-degrading IDE Homo sapiens
R enzymel...] (Human)
M _— P01308 = INS_HUMAN Insulin INS Homo sapiens
@ Select (Human)
Bl entries
P01317 % INS_BOVIN Insuli INS Bost
z S 1 nsulin oS .aurus
(Bovine)
Figure 14.

Align multiple protein sequences from UniProtKB results page.
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ooy 2

& My Basket x

UniProtKB (3) UniRef UniParc

' BLAST Align @ Click here to align the entries [able ® 2rowsselected outof 3

Entry Name Organism
P01308 INS_HUMAN Homo sapiens (Human) i)
P01317 INS_BOVIN Bos taurus (Bovine) o
4
@ Select entries FHick Gallus gallus (Chicken) o
@ Remove (2) 27 Full view
Figure 15.

Aligning proteins from the basket.
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Peptide search

Find UniProt entries through parts of their peptide sequences, each more than two amino acids long (e.g.

RVLSLGR). Enter one or more sequences (100 max). You may also load from a text file.

EVFAGKIVPK
ETGQIVAIKQVPVESDLQEIIK

W

Restrict by taxonomy

Name your Peptide Search job

EVFAGKIVPK +1

v Advanced parameters

Treat isoleucine and leucine as equivalent Search UniProt Reviewed (Swiss-Prot) only

off

v off v

Reset Run Peptide Search on 2 sequences

Figure 16.
Peptide search query input page.
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Page 31

Peptide search

Find UniProt entries through parts of their peptide sequences, each more than two amino acids long (e.g.

RVLSLGR). Enter one or more sequences (100 max). You may also load from a text file.

DLKAGNVLMTLEGDIR
ETGQIVAIKQVPVESDLQEIIK|

Restrict by taxonomy

Q (Mus musculus [10090] x |

Name your Peptide Search job

DLKAGNVLMTLEGDIR +1

v Advanced parameters

Treat isoleucine and leucine as equivalent Search UniProt Reviewed (Swiss-Prot) only

off v off

Reset

Run Peptide Search on 2 sequences

Figure 17.

Taxonomy restriction in the peptide search query input page.

Curr Protoc. Author manuscript; available in PMC 2024 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Zaru et al.

Tools ¥ SPARQL  UniProtKB v

Tool results

Your tool analysis results from the last o7 days are listed below. If you have tools jobs running, you can navigate away to other pages and

you will be notified once the job is completed.

Job type Name

PEPTIDE DLKAGNVLMTLEGDIR+1 2
SEARCH

Advanced | List

Created Status

2022-11-24 Completed @

09:56 *

PM20221124549625e77cb745858fee05a00d1e837b

Click here to open the
Peptide search result page

Figure 18.
Tool results dashboard page.
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Status

% Reviewed (Swiss-Prot) (2)
Unreviewed (TrEMBL) (5)

Popular organisms
Mouse (7)

Taxonomy

Filter by taxonomy

Proteins with
Active site (2)
Activity regulation (2)
Binary interaction (1)
Binding site (7)
Catalytic activity (5)

More items

Protein existence
Transcript level (4)

Protein level (3)

Annotation score
5(2

~ran

Peptide search 7 results found in UniProtkB

Overview Input Parameters APl Request
& Download
W Entry . Match Entry Name .
O A1A553  Positions 157-172: DLKAGNVLMT [} A1A553 MOUSE
[J Q3UGS3 Positions 157-172: DLKAGNVLMT([..) Q3UG53 MOUSE

[ 055098 Positions 157-172:DLKAGNVIMT[.] % STK10_MOUSE

) QSDTS2 Positions 177-192: DLKAGNVLMT[..] Q5DTS2 MOUSE

0O A2ASM?  Positions 50-71: ETGQIVAIKQL..) A2A5M9_MOUSE

0 Q61156 Positions 16-37: ETGQIVAIKQI..) Q61156 MOUSE

0O Q9111 Positions 51-72: ETGQIVAIKQI..) 3  STK4_MOUSE

Figure 19.
Peptide search results page.
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Protein Names .

Non-specific
serine/threonine
protein kinase[..]

Non-specific
serine/threonine
protein kinase[..)

Serine/threonine-
protein kinase 10[..)

Non-specific
serine/threonine
protein kinase[..)

Serine/threonine-
proteinkinase 4

YSK3

Serine/threonine-
protein kinase 4[]

Page 33

View: Cards O Table @ Z Customizecolumns «§ Share ~

Gene Names .

Stk10

Stk10

Stk10, Lok

Stk10,

Stk4

Stkd, Mst1

Organism .

Mus musculus
(Mouse)

Mus musculus
(Mouse)

Mus musculus
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L — 29 & B o

Retrieve/ID mapping

Page 34

Enter your IDs or load from a text file. Separate IDs by whitespace (space, tab, newline) or commas.

From database Todatabase

UniProtKBAC/ID ~ UniProtKB

Name your ID Mapping job

Figure 20.
Retrieve/ID Mapping query input page.
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Tools ¥ SPARQL  UniProtkB ~

Tool results

Your tool analysis results from the last Oz days are listed below. If you have tools jobs running, you can navigate away

Search & @ & Help

to other pages and you will be notified once the job is completed.

Job type Name

ID q9vr99 +3 UniProtKB_AC-ID
MAPPING

eb7edea%ecf5220fff1d4fe44a019f66678a%cc

Figure 21.
Tool results dashboard page.

Created Status

2022-12-12 Completed @

10:08 *

Click here to open the
ID mapping result page
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UniPro.t..o BLAST Align Peptidesearch IDmapping SPARQL  Tool results

Page 36

Search & @& B Help

Status

% Reviewed (Swiss-Prot) (4)

Popular organisms U ni P rOtK B
Fruit fly (4)
Overview Input Parameters API| Request
Taxonomy
Filter by taxonomy &, Download View: Cards Table
Proteins with W From Entry 4 EntryName . GeneNames .
3D structure (1) O q9vr99 Q9VR99 & CATIN_DROME cactin, CG1676
Active site (1) ) q9vez5 Q9VEZ5 & IKKB_DROME IKKbeta, DIK, ird5, CG4201
Altemative products (isoforms) 0) q03017 Q03017 % CACT.DROME cact,CG5848
(2)

) ' () p48607 P48607 & SPZ DROME spz, CG6134
Alternative splicing (2)

Figure 22.
UniProtKB ID mapping results page.
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ID mapping 4 results found for UniProtkKB_AC-ID —

Z Customizecolumns «& Share ~

Organism

Drosophila melanogaster (Fruit fly)
Drosophila melanogaster (Fruit fly)
Drosophila melanogaster (Fruit fly)

Drosophila melanogaster (Fruit fly)
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Uniprdt .: Tools ¥ SPARQL  UniProtKB ~ \dvance ist & @ & Help
oo

Retrieve/ID mapping

Enter your IDs or load from a text file. Separate IDs by whitespace (space, tab, newline) or commas.

A

qovrag
q9vez5s
qe3e17
p486@e7

Your input contains 4 IDs

From database To database

UniProtKBAC/ID

Name your ID Mapping job

q9vr99 +3 UniProtKB_AC-ID - FlyBase Reset |EEUELEIIDS

Tool results

Your tool anslysis resuits from the 1ast © 7 days are isted befow. If you have tools jobs runaing. you can navigate sway
toother pages and you will be notified once the jobis completed.

Jobtype Name Created Status.
D auBACD 2
MAPPING

FOUIECTRAIT2INS eI HATK

ID mapping 4 results found for UniProtKB_AC-ID — FlyBase

Overview Input Parameters APl Request

& Download View: Cards = Table

From To

qovro9 FBgn0031114[4
q9vez5 FBgn0024222 [
q03017 FBgn0000250 [
p48607 FBgn0003495 [7

Figure 23.
Mapping UniProtKB IDs to an external database and 1D mapping results page.
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Page 38

U n i P rOt K B 1 1 1 75 1 reS u ltS or search "insulin” as a Gene Ontology, Protein Name, Protein family][...]
b

BLAST Align

Map IDs <= @ Click here to access the ID Mapping page

EntryName . Organism .

<@ Share

[J P06213

[ P14735

% INSR_.HUMAN Homo sapiens (Human)

% IDE_LHUMAN Homo sapiens (Human)

I P01308 % INS_HUMAN Homo sapiens (Human)

r @ Select entries /IN Bos taurus (Bovine)

[0 P67970

% INS_CHICK Gallus gallus (Chicken)

Figure 24.
Mapping UniProtKB 1Ds from the results page.
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Advanced | List

@ My Basket

{ UniProtKB (2) UniRef UniParc

Page 39

Search

BLAST Align MapIDs <-| (2) Click here to access the ID Mapping page |

v Entry Entry Name Organism

P01308 INS_HUMAN Homo sapiens (Human)
P01317 INS_BOVIN Bos taurus (Bovine)

4

al

al

(D) Select entries

™ Remove (2)

27 Full view

Figure 25.
Mapping UniProtKB IDs from the basket.
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.: Tools ¥ SPARQL Release 2022_04 | Statistics &8 @ 3 Help

UniPro'.t
[@]e)

Find your protein

UniProtkB v fi Advanced Search

Click here to open the ID mapping input page

Figure 26.
Mapping UniProtKB IDs from the text search box.
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Status B Entry Entry Name Protein Names

related protein 1]...]

Unreviewed (TI" EMB L) (247) [J GOMF71 GOMF71_CAEBE Phosphatidylinositol-

3,5-bisphosphate

Popular organisms 3-phosphatasel...]

[J E3NKD1 E3NKD1_CAERE Phosphatidylinositol-
C. elegans (1) 3,5-bisphosphate

- 3-phosphatase...]
Bovine (1)

Taxonomy

Filter by taxonomy

Advanced Search b3

Searchingin

Tool results: BLAST / UniProtKB / ncbiblast-R20221128-094012-0996-76283232-p1m ¥

Taxonomy [OC]

Taxonomy [OC] ~ Mus musculus (Mouse/House mouse/Laboratory mouse) [100¢ X Remove
Add Field Cancel l

Figure 27.

1duosnuepy Joyiny

1duosnuely Joyiny

Taxonomy filter in the BLAST results page.
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Blast parameters

Identity BLAST 250 results found in UniProtKB
- Overview Taxonomy Hit Distribution Text Output Input Parameters APl Request
437 100 |
= — &. Download 2 Customizecolumns (® R
score Click here to open and
Entry Name Gene Names Organism
I view the alignment
— y [0 Q9N589 % MTMR1_CAEEL mtm-1,Y110A7A5 Caenorhabditis
1243 \ 3137 elegans
E-Val 0 GOMF71 GOMF71_CAEBE Cbn-mtm-1, Caenorhabditis
“Value CAEBREN 00912 brenneri
(Nematode worm)
L nnm _ _ -
[0 E3NKD1 ESNKD1_CAERE Cre-mtm-1, CRE_15767 Caenorhabditis
0 2.2e-162 remanei

GOMF71 - Phosphatidylinositol-3,5-bisphosphate 3-phosphatase - Caenorhabditis brenneri

Highlight properties ¥ Selectannotation ¥ View: ® Overview (O Wrapped

)
OV N N N NN N NN —

GOMF71:Domain

' T
00

%0 160 150 200 2% 00 3% 400 450 5;0 !
1 84
Query D EARESLIIWTEKNVTYFG LE M D MYEQ !I Q BE RKTESVAKRED 54
Match GOMF71 MSQEPIDLKLLPAESVIWTEKNVAY IGRPFG L DEGGKTFET D H KVEGRSTSAAMRGD 84
Figure 28.

Selecting and viewing the query/hit alignment in the BLAST results page.
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&, Download View: Cards

W From Entry a EntryName 4 Gene Names a

[J Q9N589 Q9N589 % MTMR1_CAEEL mtm-1,
Y110A7A.5

[0 A6QLT4 A6QLT4 % MTM1.BOVIN MTM1

[J Q5EB32 Q5EB32 % MTM1_XENTR mtm1

Figure 29.

mave o 1.2, Customize columns

Page 43

Subcellular Location

Cell membrane ; Peripheral membrane protein

Cell projection, phagocytic cup

Apical cell membrane ; Peripheral membrane protein
Cytoplasmic granule membrane

Transiently co-localizes with phagocytic receptor ced-1 at the
pseudopods during phagocytosis of apoptotic cells.

Cytoplasm

Cell membrane ; Peripheral membrane protein

Cell projection, filopodium

Cell projection, ruffle

Late endosome

Cytoplasm, myofibril, sarcomere

Localizes as a dense cytoplasmic network. Also localizes to the plasma
membrane, including plasma membrane extensions such as filopodia
and ruffles. Predominantly located in the cytoplasm following
interaction with MTMR12. Recruited to the late endosome following
EGF stimulation (By similarity).

In skeletal muscles, co-localizes with MTMR12 in the sarcomere (By

similarity).

Cytoplasm
Cell membrane ; Peripheral membrane protein
Cell projection, filopodium

Customizing columns of the BLAST results table.
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Align results

Overview Trees

Highlight properties ¥

Page 44

Percent Identity Matrix Text Output Input Parameters APl Request

&, Download

Select annotation

N

(™ Resubmit

View: ® overview () Wrapped

Figure 30.

Overview display of the Align results page.

Curr Protoc. Author manuscript; available in PMC 2024 March 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Zaru et al. Page 45
Align results
Overview Trees Percent Identity Matrix Text Output Input Parameters API Request

&, Download (™ Resubmit

Highlight properties ¥  Selectannotation ~ | View: O Overview ® Wrapped

sp|QINS89|MTMR1_CAE Q .......................... 0
sp|Q9Z2C4IMTMR1_ MO AASCEGAGGPGPGPGASWRPSRVAGGS3s
splQ13613MTMR1_HUN SPIQINSBYIMTMR1 CAEEL » AAGCEGGGGPNPGPAGGRRPPRAAGG34

QINSB9Ch 5pQ972C4IMTMRI_MOUSE  »-

sp|QoNs89|MTMR1LCAE Sp|QI3613IMIMRIHUMAN ¥ R - - - - - - - - - - - - - - - . ... .. .- 5
5p|Q9Z2C4IMTMR1_MO LDSPTGSHVEWCKQLIAATISSQISG7
splQ13613]MTMR1HUY  Chain LDSPTGSHVEWCKQLIAATISSQISG72
Q9N589:Ch D |
Region
Active site i

.

[ = splaonssoimTMricaeel. Y Y K A LIE SK

[J = splozzcavimrimouse WL SNV DG TH
[ = splazsazmivriiuMaNn WL SNVIDG TH

NHVQSILE KAVFNVDTEKQ L | H377
EYIRVLLA RIADKIESGKT V | H441
EYIRMLLA RIADKIESGKT V VH437
A 1 Q E 1 ViE | C415
S LM K EAL | | 479
A LM K ETLV | 475

Q13613:Active site

[] = splQIN589|MTMR1_CAEEL Active site 438-438 x VIEV C L | MR 453
[ = splQ9Z2C4IMTMR1_MOUSE| SR | B L | \% MT R517
[ 5plQ13613MTMR1 HUMANSE X 10 &L \ \% MTR513

Phosphocysteine intermediate

Q13613:Active site

[ = splQIN589|MTMR1_CAEEL
[ = splQ9Z2C4|MTMR1_MOUSE
[] = sp|Q13613|MTMR1 HUMAN

Evidence

Sequence Analysis: PRU10044 (PROSITE-ProRule)

Curated: 27018598 (PubMed EuropePMC)

Figure 31.
Highlighting sequence features in the alignment.
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Align results

Overview Trees Percent Identity Matrix Text Output

Page 46

Input Parameters APl Request

&, Download (™ Resubmit

Phylogenetic tree

Tree type: Layout: Branch length:

® Phylogenetic tree ® Horizontal @® Phylogram with aligned labels

O Guide tree O Circular O Phylogram

O Cladogram
— [] % sp|Q9Z2C4|MTMR1_MOUSE
| — 7] % sp|Q13613|MTMR1_HUMAN
[[] % sp|Q9N589|MTMR1_CAEEL
Figure 32.

Tree view of the alignment in the Align results page.
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Page 47

Tool results

Click here to open the Tools dashboard

Your tool analysis results from the last ®7 days are listed below. If you have tools jobs running, you can navigate away to other pages and

you will be notified once the job is completed.

Job type Name

ALIGN sp|Q9N589|MTMR1_CAEEL

dlustalo-R20221128-104400-0025-43144624-p1m

ID QIN589 +2 UniProtKB_AC-II
MAPPING

dfbbe69a4b9e901840f46d7328cbffe3e7c810f2

BLAST sp|QINS589|MTMR1_CAEEL

ncbiblast-R20221128-094012-0996-76283232-pim

Figure 33.
Tools dashboard page.

Created Status

2022-11-28 Completed

10:44 1

Click here to save your

2022-11-28  Completed job for more than 7 days

10:39

2022-11-28 Completed
09:40
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Page 48

Table 1

BLAST Advanced Options

ADVANCED
OPTION

SIGNIFICANCE

Database

Database against which the search is performed; UniProtKB or clusters of sequences with 100%, 90%, or 50% identity.

Restrict by
taxonomy

E-Threshold

Matrix

Filtering

Gapped

Hits

HSPs per hit

Select a specific taxon against which the search is performed

The expectation value (E) threshold is a statistical measure of the number of expected matches in a random database. The
lower the E-value, the more likely the match is to be significant. E-values between 0.1 and 10 are generally dubious and
over 10 are unlikely to have biological significance. In all cases, those matches need to be verified manually. You may need
to increase the E-value threshold if you have a very short query sequence, to detect very weak similarities or similarities in
a short region, or if your sequence has a low complexity region and you use the “filter’ option.

The matrix assigns a score for each position in an alignment. The BLOSUM matrix assigns a score based on the frequency
with which that substitution is known to occur among consensus blocks within related proteins. BLOSUM®62 is among the
best of the available matrices for detecting weak protein similarities. The PAM set of matrices is also available. If ‘Auto’ is
set the matrix will be selected depending on the query sequence length.

Low-complexity regions (e.g., stretches of cysteine in Q03751 or, in some cases, hydrophobic regions in membrane
proteins) tend to produce spurious, insignificant matches with sequences in the database which have the same kind of
low-complexity regions but are unrelated biologically. If ‘Filter low complexity regions’ is selected, the query sequence
will be run through the program SEG, and all amino acids in low-complexity regions will be replaced by an X.

This will allow gaps to be introduced in the sequences when the comparison is done.

Limits the number of returned alignments. The user can limit the number of returned alignments to 50, 100, 250, 500, 750
or 1000. By default, the limit is set to 250.

Limits the number of high-scoring Segment Pair (HSP) which are local alignment with no gaps that achieves one of the
highest alignment scores in a given search.

Curr Protoc. Author manuscript; available in PMC 2024 March 01.



	Abstract
	INTRODUCTION
	BASIC PROTOCOL 1
	Basic Local Alignment Search Tool in UniProt
	Necessary Resources


	ALTERNATE PROTOCOL 1
	Basic Local Alignment Search Tool Through UniProt Text Search Results Pages
	Necessary Resources


	SUPPORT PROTOCOL 1
	Basic Local Alignment Search Tool Through UniProt Basket
	Necessary Resources


	BASIC PROTOCOL 2
	Multiple Sequence Alignment in UniProt
	Necessary Resources


	ALTERNATE PROTOCOL 2
	Align Tool Through UniProt Results Pages and Entry Pages
	Necessary Resources


	SUPPORT PROTOCOL 2
	Align Through UniProt Basket
	Necessary Resources


	BASIC PROTOCOL 3
	PEPTIDE SEARCH in UniProt
	Necessary Resources


	BASIC PROTOCOL 4
	Batch Retrieval and Id Mapping in UniProt
	Necessary Resources


	ALTERNATE PROTOCOL 4
	Retrieve/Id Mapping Tool Through UniProt TEXT SEARCH Results Pages and, BLAST and ALIGN RESULTS Pages
	Necessary Resources


	ALTERNATE PROTOCOL 4
	Retrieve/Id Mapping Tool Through UniProt Basket
	Necessary Resources


	SUPPORT PROTOCOL 4
	Retrieve/Id Mapping Tool Through UniProt SEARCH BOX
	Necessary Resources


	GUIDELINES FOR UNDERSTANDING RESULTS
	UniProt BLAST Results
	UniProt Align Results
	UniProt Peptide Search Results
	UniProt Retrieve/ID Mapping Results

	COMMENTARY
	Background Information
	Critical Parameters

	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14
	Figure 15
	Figure 16
	Figure 17
	Figure 18
	Figure 19
	Figure 20
	Figure 21
	Figure 22
	Figure 23
	Figure 24
	Figure 25
	Figure 26
	Figure 27
	Figure 28
	Figure 29
	Figure 30
	Figure 31
	Figure 32
	Figure 33
	Table 1

