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SRS is the world’s premier data integration, analysis and
display tool for bioinformatic, genomic and related data.

This chapter contains a guided tour of SRS which will help
you become familiar with the SRS web interface. During the
guided tour, you will learn:

• How to start an SRS project.

• How to perform a query using SRS.

• How to link your query results to other databanks.

• How to change the way in which your results are displayed 
by creating your own view.

• How to run an application.

• How to save your working project.
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1.1 Introduction

This chapter is intended to introduce new users to SRS. It will take
you through some basic procedures that you can expect to do with
SRS. It is intended as an introduction and will get you started, but it
is not intended as a complete description of the software.

If you want more detail of how to do a certain task refer to the
relevant chapter of this manual. The notes in the margins tell you
which chapter of this guide is relevant to each set of steps.

If you want to know more about a particular SRS page, then you
should refer to the relevant page in the SRS Online manual. You can
get to the Online manual by clicking the  button on your SRS
page at any time. This will take you to the information relevant for
the page you were using when you pressed the  button.

1.2 Starting an SRS Project

See “SRS Projects” - 
Chapter 2 for more 
information.

1. When you access SRS the Start page is usually shown first. 
From here you can start a new project, or access the online help 
files.

Note: Your SRS Administrator should be able to give you the web
address of your local server, or of an external site to which you have
access.
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Figure 1.1 The Start page.

2. Moving the mouse cursor over one of the options will give more 
details of what that option does. For this tour, choose a tempo-
rary project. Move your mouse cursor over the Start a Tempo-
rary Project option (without clicking) to find out more about 
this option.
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Figure 1.2 The Start page, showing details for the Start a 
Temporary Project option.

3. Now click on the Start a Temporary Project option. This takes 
you to the Select Databanks To Search page which is where 
you begin to work with SRS.
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Figure 1.3 The Select Databanks to Search page (Top page).

Note: This page can be reached, at any time from within SRS, by
clicking on the Top Page tab.

The next section will take you through making a query.
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1.3 SRS Queries

1.3.1 Making a Query

See “Querying with SRS” - 
Chapter 3 for more 
information.

This example will take you through making a query, which uses the
SRS Standard Query Form to search for the word kinase in the
Description field of the EMBL databank.

1. Before you start your query you must choose the databanks in 
which you wish to search. For this example, select the EMBL 
databank by ticking the check box to the left of the EMBL 
hyperlink. (EMBL is the European International Sequence Data-
base.)

Figure 1.4 Selecting the EMBL databank on the Select Databanks 
to Search page.

2. Click the  button to display the Standard Query 
Form. From here you can search databanks in many different 
ways.
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Figure 1.5 Standard Query Form for the EMBL databank.

3. In the first field box, select the Description field using the drop-
down list.

4. Type kinase in the text box beside it.

Figure 1.6 Search the Description field for kinase.
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Note: If you want to know more about the chosen field, click on the

 icon beside it. This will display the Field Information page (see
also section 7.3 “Field Information Page” in the Online Documenta-
tion). Use the Back button on your browser to return to the Query
Form.

5. Click one of the  buttons. This runs the query and 
then displays the Query Result page, showing your results.

Figure 1.7 The Query Result page for your query.
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Note: If you want to look at a complete entry, click on its hyperlink.

1.4 Sorting Results

See section 3.6 “Sorting 
Results” (p. 76) for more 
information.

Results are listed, by default, in the order in which they are stored in
the databank (unsorted). To make it easier for you to find the results
you want, you can use sorting to reorganize them. Sorting is
particularly useful if you have a large number of results.

1. To sort a set of results, choose the required sort order from the 

drop-down list under the  button, e.g. Organ-
ism Name, Sequence Length. Then use the option buttons to 
choose whether to sort in ascending or descending order.

Figure 1.8 Sort by Organism Name in an ascending order.

2. When you have set up your sorting requirements, press the 

 button to sort the results.

1.5 Links

See “Links to Additional 
Data” - Chapter 4 for more 
information.

One of the many features of SRS is its ability to search for links
between your current results and related information in other
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databanks. In this example you will search for links from one of
your EMBL results to related entries in SWISS-PROT. 

1.5.1 Linking to Related Information

1. On  the Query Result page, tick the check box next to the entry 
for which you want to find related items.

2. Click the  button to display the LINK page.

Figure 1.9 LINK page.

3. Tick the check box to the left of the databank in which you wish 
to find links, e.g. SWISSPROT.

4. Click the  button to search for the related results.
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The result will be a list of all the SWISS-PROT entries that are
related to the EMBL entry (or entries) with which you started. These
will be displayed on the Query Result page.

Figure 1.10 Query Result page showing a SWISS-PROT entry 
that has a link to the EMBL entry: AF116175, from the above query 
for kinase.

If there are no items linked to your selection, then go back to the
original Query Result page, choose a different selection, and try
again.

If you want to search all your results for links to SWISSPROT, from
a Query Result page, click the unselected only option button,
ensure that the check box beside each of the entries is unticked, and
repeat the search.

Figure 1.11 Perform operations on option buttons.

Similarly, by ticking several entries in your list, you can search all
those you have selected, or all those that are not selected using the
option buttons.
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Note: Searching a large number of results for links might take some
time when large databanks are involved.

1.6 Using Views

See “Views” - Chapter 5 for 
more information.

SRS allows you to customize the way in which you display data.
This is usually done using the View Manager pages, although
simple view creation is also possible from both of the Query Forms
(see section 5.3.1 “Creating Views from the Query Forms”, p. 118).

1.6.1 Creating a View

This example explains how to create a table view that can be used
for EMBL, and for which links to SWISS-PROT should be shown.

1. Click the Views tab to display the View Manager page 1.
On this page you can select databanks and choose a name for 
your customized view. See Figure 1.12.
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Figure 1.12 Create your own views (Steps 2 - 7).

2. Give your view a name by typing it in the View name box. This 
example uses the name “myTestView”.

3. Use the Display view as option buttons to indicate whether you 
want to create a table or list view.

4. Using the Select fields from option buttons, indicate whether 
you want to be able to select fields from all of those available for 
your chosen databanks, or only common fields.

5. In the list under Select databanks to define a view for, click 
EMBL to select it.

6. In the list under Select databanks to be linked to displayed 
entry click SWISSPROT.
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7. Click the  button to display the View Manager 
page 2 from which you can select the fields for your views (see 
Figure 1.13).

8. Choose the fields you want to view by ticking the check boxes 
beside them. For the purpose of this example, select the 
Description field for both databanks.

Note: The field names are also hyperlinks to the Field Information
page (see also section 7.3 “Field Information page for the Descrip-
tion field.” in the Online Documentation), which contains informa-
tion about each field.
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Figure 1.13 View Manager page 2.
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9. Click the  button to save your view.
Your view will be saved and you will be returned to the View 
Manager page 1, where you may create more views.

Your saved views will be added to the drop-down list below the

 button. It can then be applied in the same way that any other
view is applied (see section 1.6.2 “Applying a View”, p. 16).

1.6.2 Applying a View

This section demonstrates how to apply a view to display your
results. The example uses the view created in section 1.6.1
“Creating a View”, p. 12, but can equally refer to any other view in
the drop-down list.

1. Choose a set of results that you wish to view, e.g. by ticking the 
check box beside them on the Manage your Query Results 
page. (Click the Results tab to get to the Manage your Query 
Results page.) See Figure 1.14.

2. Tick the check box beside the query labelled Q1. This was the 
first query you made (hence Q1).

3. Select myTestView from the drop-down list below the  
button.
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Figure 1.14 View a set of results using your own view.

4. Click the  button to display the query result set, Q1, using 
myTestView. The entries in Q1 will be displayed using the view 
you selected.
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Figure 1.15 Query Result page showing typical EMBL entries and 
any corresponding SWISSPROT entries, shown using myTestView.

If you cannot see any entries with links, try looking for the entry for
which you found the original link. The entry (EMBL:AF116175)
used to generate the link images above was in the lower part of the
first page of results, when the results were sorted by Organism
Name. By sorting the results again, an entry with a link was found.
(Try relocating your own linked entry by repeating the process you
used to find a linked entry previously. If you had to try linking to a
databank other that SWISS-PROT, you may want to create a view
that will show EMBL and your chosen databank, rather than EMBL
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and SWISS-PROT. Do not worry, at this stage, if you cannot find
your result.)

Figure 1.16 Part of a Query Result page showing the EMBL entry 
AF116175 and its corresponding SWISSPROT entry, shown using 
myTestView.

1.6.3 Deleting a View

If you no longer need a view, you can delete it.

1. From the View Manager page 1 (use the VIEWS tab to get 
there) select the view you want to delete, e.g. myTestView.

Figure 1.17 Selecting a view to delete.

2. Click the  button.
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1.7 Using Applications

See “Applications” - Chapter 6 
for more information.

SRS is able to analyze the results of your search using many
bioinformatics analysis tools or applications. This enables you to
seek out further information that may be relevant to your initial
search. This section will take you through running an application on
a set of results.

1. Go to a Query Result page.
(If you can’t remember how to get to the Query Result page, 
use the Results tab to go to the Manage your Query Results 
page, tick the check box beside a set of results, set the view to 

something appropriate (e.g. default view), and click the  
button to take you to the Query Result page for that set of 
results.)

2. Select an entry from the list of the results, by ticking the check 
box beside it. It will be the information in this entry that is then 
used to run the application.

3. Click the  button. This will take you to the 
Application Select page which shows all the applications that 
can be used on the current entry. You may need to open up the 
lists of applications by clicking on the  next to a group.
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Figure 1.18 Application Select page.

Note: You can also access many of the most commonly used appli-

cations using the drop-down list below the  button. Selecting

the application from the drop-down list and pressing the  but-
ton takes you directly to the Launch page, see step 4.

4. If you have selected a query for which BlastN is available, then 
click on the hyperlink for BlastN.

Figure 1.19 Selecting BlastN.
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5. This will take you to the Launch page. 
If BlastN is not available, then try again with another query, or 
select one of the other applications that is available, noting that 
the images below refer to BLASTN, and will be slightly differ-
ent for your case.

Figure 1.20 Default settings for the Launch page.

Note: If you want to know more about any of the applications, click
on the short description hyperlink beside any of the applications
listed on the Application Select page. (For example, to find out

more about BLASTN, click on )
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6. When you run an application, you can set values for the run-time 
options on the Launch page. For this example, use the Default 
parameters. More information about application options is 
available in chapter 6, “Applications”, (p. 131).
In addition, for applications that will be sent to a batch queue, 
there is a drop-down list that allows you to choose which batch 
queue, where there is more than one batch queue available to 
you. This is not shown in Figure 1.20 because there is only one 
batch queue available on that installation.

Note: Depending on how your installation is set up, the application
may be run as a batch job, using a batch queueing system, or it may
be run interactively. Figure 1.20 shows that BLASTN will be run as
a batch job for this SRS installation, but this may not be the case on
your installation. Section 1.7.1 “Running a Batch Queued
Application” (p. 23) demonstrates how to run a batch application,
while section 1.7.2 “Running an Interactive Application” (p. 25)
describes how to run an interactive application.

1.7.1 Running a Batch Queued Application

1. Click the  button to start the application running (see 
Figure 1.21).
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Figure 1.21 Application Invocation page.

Note: The  icon that appears at the top left of your SRS window,
indicates that you have a batch job running. (See section 6.4.3
“Batch Applications”, p. 136 for more information on this icon and
others used when running batch applications.)

2. Click on the , at the top left corner, to see the Job Status 
page, which will show the status of any batch queue jobs you 
have run.

Figure 1.22 Job Status page.

3. The  icon shows that the application has finished. Click on 

the hyperlink  to access the results.
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Figure 1.23 Entry page showing the application results.

1.7.2 Running an Interactive Application

1. If your application is not run via a batch queueing system (i.e. it 
is run interactively) then the Launch page should look some-
thing like that shown in Figure 1.24.
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Figure 1.24 Launch page for an interactive application.

2. Use the default parameters (see step 6, above).
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Figure 1.25 Application Invocation page for an interactive 
application.

3. When the application finishes running, the results will be dis-
played automatically. See Figure 1.26.
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Figure 1.26 Query Result page showing the application results.

1.7.3 Viewing Application Results

1. SRS provides many ways to view application results.

2. Using the drop-down list below the  button, select 
BlastAlignment. If this option is not available, choose another 
view type, noting that the figures presented below may refer to 
BlastAlignment and were generated for the BlastN results cre-
ated above.
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3. Click the  button. This displays the results of the applica-
tion using the BlastAlignment view. See Figure 1.27.

Figure 1.27 Part of a Query Result page showing one of the pre-
defined SRS views.
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1.8 Saving your Results

See section 2.2 “Temporary 
Projects” (p. 37) for more 
information.

1. SRS allows you to save queries so you can use them later. Click 
the Results tab to take you to the Manage your Query Results 
page. Here you can choose which queries you want to save.

2. Select a query that you want to save by ticking the check box 
beside it.

Figure 1.28 Select a query to save.

3. Click the  button to display the DownLoad Options page.

4. Use the DownLoad Options page to specify what is saved, the 
way the output is saved and where it goes (to a text file, or to the 
screen (Output To: drop-down list).
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Figure 1.29 Set the download options on the DownLoad Options 
page.

5. Click the  button. Your browser’s File Download dialog 
box (Figure 1.30) will appear.

Figure 1.30 The File Download dialog box.

Note: Dialog boxes shown throughout this User Guide were gener-
ated in the WindowsNT version of Internet Explorer 5. The dialog
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box you see may look different depending on your system and web
browser.

6. Make sure that Save this file to disk is selected and click the 
 button. This will display the Save As dialog box.

Figure 1.31 The Save As dialog box.

7. Select a location for the file, choose a suitable name and then 

click the  button to save the file.

1.9 Review

You have now completed a brief overview of the key features of
SRS and should be ready to start using it on your own. You should
now know how to start an SRS project, be able to perform a query
using SRS, link your query results to other databanks, change the
way in which your results are displayed by creating your own view,
run an application, and save your working project. If you want more
information on any particular subject, refer to the relevant chapter.



� � � � � � �

��� 	������ ��

All the work you do using SRS will be within projects. These
are simply a way of keeping related work together, and any
queries, views, etc. that are created in a project will be stored
in the project history. This chapter introduces SRS projects. By
the end of this chapter you will have learned more about:

• The benefits of using temporary and permanent projects.

• How to start or return to a project.

• Features that are available in permanent projects.

• How to make temporary project data available in other 
projects.

• How to move temporary project work to a permanent 
project.
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2.1 Introducing Projects

There are two types of project that can be used with SRS: temporary
and permanent. These are described below.

2.1.1 Temporary Projects

When you use a temporary project, your queries and views are
stored in a temporary location. They may remain available for a time
after you have finished working, but you should not rely on this. If
you bookmark the page in your web browser, you should be able to
return to the project until the System Administrator clears the files.

You should use a temporary project for:

• Simple searches. For example, a temporary project is useful if 
you want to look something up quickly, or run an occasional 
BLAST search.

To find out more about running a temporary project see section 2.2
“Temporary Projects” (p. 37).

2.1.2 Permanent Projects

Permanent projects are used within a permanent SRS user account.
There may be one or more (up to 99) projects within any such
account. All your queries and views are stored in a project or
projects. The fact that the projects are part of a user account, means
that they remain available for you to use in the future, whenever you
choose to return to that user account. User accounts (and the
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permanent projects within them) can also be password protected,
allowing you to restrict access.

You should work in a permanent project if any of the following
apply:

• You or a colleague will want to return to a project at a later time.

• You want to be able to move your work from one project to 
another.

• You want to keep a safe record of all your projects.

• You want to recall any of your previous permanent or saved 
projects.

To find out more about running a permanent project see section 2.3
“Permanent Projects” (p. 40).

2.1.3 Starting a Project

Whether you decide to use a temporary project or a permanent
project, you will usually begin your project from the Start page (see
Figure 2.1).
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Figure 2.1 The Start page.

There are various links on the Start page. Holding the mouse cursor
over any of the main options will display details about what that
option does (see also section 1.2 “Starting an SRS Project”, p. 2).
The main links allow you to:

• Start a temporary project.

• Start a permanent project (which allows you to return to projects 
in an existing account or open a new account).

• Launch an application.

There are also links which allow you to:

• Find out more information about the databanks available from 
your server.
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• Look up the SRS on-line documentation that is available on your 
server.

The SRS on-line documentation consists of HTML and PDF
versions of the available documentation. This includes this User
Guide and online page by page SRS help (the SRS OnLine Help) as
well as things designed to help SRS Administrators, e.g. the SRS
Administrator’s Guide, the Icarus Guide, Icarus Quick Reference -
Classes & Commands, etc.

2.2 Temporary Projects

Temporary projects should only be used for temporary work.
Temporary project data will be removed whenever your System
Administrator performs a routine clean-up operation.

2.2.1 Starting a Temporary Project

A temporary project is started from the Start page (see section
2.1.3  “Starting a Project” (p. 35) for more details):

1. Click the Start a Temporary Project link.
This takes you to the Select Databanks To Search page (Top 
page) where you can begin working with SRS.

Note: Clicking on the Databanks Information page or SRS Docu-
mentation links will also start a temporary project on the List of
Databanks or SRS Documentation pages, respectively.
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Figure 2.2 The Select Databanks To Search page.

2.2.2 Managing Temporary Projects

If you click the Projects tab on the navigation bar, the Project
Manager page will be displayed (see Figure 2.3).
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Figure 2.3 Project Manager for temporary projects.

The Project Manager page provides you with the necessary tools to
manage your SRS projects. Here you can save projects and open
previously saved projects. After completing your project you may
want to save your work to disk. (The next time you access SRS,
unsaved temporary project work is unlikely to be available from the
server.) Saving is also useful for moving temporary work to your
permanent project history list, or permanent project work to a
temporary project, or if you want to share project work with another
user.

Unlike permanent projects, you cannot rename, delete, or switch
between temporary projects, nor can you share queries and views.
This means that any queries or views created for one project will
usually have to be recreated from scratch if you wish to use them
with another (temporary) project.

The Project Manager page is described in section 2.4  “Using the
Project Manager” (p. 43).
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2.3 Permanent Projects

Permanent projects exist within SRS user accounts. There are two
types of account: secure and non-secure. 

• A secure user account gives you an httpd password. This ensures 
that the account and the permanent projects within it are available 
only to those authorized to access it.

• A non-secure user account also uses a login procedure to identify 
the account that you wish to open, but does not enforce any kind 
of access control. Anyone who knows the account name can view 
the account and the permanent projects within it.

Aermanent project, regardless of the type of account used, stores all
your project data in a single location from where it can be recalled. 

Within your user account you can swap between projects and move
work from one project to another, as well as retrieving saved
projects, e.g. from other accounts to which you have access or from
temporary projects that have been saved.

Note: Check with your SRS Administrator about your site policy for
permanent projects. They may need to create an account for you.

2.3.1 Starting a Permanent Project

This section describes how to open a permanent project by entering
your user account. SRS will automatically create a new permanent
project within your account if you are entering it for the first time. If
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you are re-entering an existing account, then the projects within that
account will be available to you.

To start or return to a permanent project:

1. Click the Start a Permanent Project link on the Start page.

Secure or Non-Secure?
When you start a permanent project, 
your system will determine whether it 
is set up for secure or non-secure 
accounts. This was determined when 
SRS was installed, and you cannot 
choose at this point whether to use a 
secure or a non-secure account.

The system will display a Log in dialog, allowing you to log into
your account. Typical dialogs for secure and non-secure accounts
are given in Figure 2.4 and Figure 2.5 respectively.

Note: The dialog boxes shown throughout this manual were gener-
ated in the Windows32 version of Internet Explorer 5. The dialog
boxes you see may look different, depending on your system and
web browser.

Figure 2.4 SRS secure (password protected) account Log in dialog 
box.
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Figure 2.5 SRS non-secure account Log in dialog box.

2. For secure account access complete the login information.
The web browser will prompt you to give a User Name and 
Password. You may need to ask your SRS Administrator for 
these because they may not be the same as your system account 
ID and password.
For non-secure account access enter your user name at the 
prompt.

3. Click .

In either case the Project Manager page is displayed. From here
you can continue working with the most recently used project,
switch to another project, or create a new project. This is described
in section 2.3.2  “Managing Permanent Projects” (p. 42) and
section 2.4  “Using the Project Manager” (p. 43).

2.3.2 Managing Permanent Projects

If you followed the steps outlined in section 2.3.1  “Starting a
Permanent Project” (p. 40), the Project Manager page will be
displayed (see Figure 2.6).

The Project Manager page provides you with the necessary tools to
manage your SRS projects. It allows you to move queries or views
between projects, save and open projects, delete unwanted projects,
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start new projects, and swap to any other project currently on your
account.

The Project Manager page is described in section 2.4  “Using the
Project Manager” (p. 43).

Figure 2.6 SRS Project Manager page for permanent projects.

2.4 Using the Project Manager

The Project Manager page is used for project administration. From
this page you can create a new project, switch to another project,
copy information between projects, open saved projects, save
projects, rename projects and delete projects.

These functions are described below.
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Note: Some functions, namely creating a new project, switching to
other projects, deleting and renaming projects, are not available for
temporary projects.

2.4.1 Creating a New Project

The Project Manager page allows you to create new permanent
projects within an account and move between them (see also section
2.4.2 “Switching to Another Project”, p. 44).

Note: This feature is not available for temporary projects.

To create a new project:

1. Click the  button.

This will start a new project and display the Select Databanks To
Search page.

2.4.2 Switching to Another Project

The Project Manager page allows you to move between projects
that have been saved in your account.
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Note: This feature is not available for temporary projects.

To return to a project that you have already saved:

1. Select the project you want to resume from the drop-down list, 

under the  button.

2. Click the  button.
The project you have just selected is now displayed on the 
Project Manager page. You can work with this project as usual.

2.4.3 Copying Project Information

You can copy information such as views and queries from one
project to another.

Note: This option will only be available if you have more than one
project in your account. This option is not available for temporary
projects.

To copy project information:

1. Make sure you are in the project from which you want to copy 
items (see section 2.4.2 “Switching to Another Project”, p. 44). 
Select the items you wish to copy by ticking the check boxes 
beside those items.
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Figure 2.7 Choosing items to be copied.

2. Choose the project to which you want the items to be copied:

Figure 2.8 Choosing a project to which to copy items.

3. Click on the  button to copy the items.

This will copy the selected queries and views to the chosen project,
and switch to using that project.

2.4.4 Saving a Project

If you want to share a project with other users, or if you want to
move a temporary project to a permanent project list, you first need
to save a file containing the project work to your local disk. 

To save a project:

1. Make it the current project.
(See section 2.4.2 “Switching to Another Project”, p. 44.)

2. Click the  button.
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3. Select Save this file to disk when prompted.

Figure 2.9 File Download dialog.

4. Click .

5. Give the project file a name.

Figure 2.10 Save As dialog.

6. Click .
The file is now saved and the sysem is ready to save another 
project, if you wish.
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2.4.5 Opening a Saved Project

You can open a saved project (e.g. from a different account (to
which you have access), or a temporary project that was saved)

using the  button on the Project Manager page.

To open a project from your local disk:

1. Type the file name in the text box below the  button.

2. Click the  button.

If you do not know where the project file is:

• Click the  button.

• Locate the file to be opened.

Figure 2.11 Browsing for a project file.

3. Click .
This will put the file name and its directory path into the text 
box.

4. Click .
This will open the project. You can start working with the 
project as usual.
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2.4.6 Deleting a Project

When you no longer need a project you might want to delete it. This
may become necessary if the number of projects for a particular
permanent project account nears 99. (The upper limit for the number
of projects available to a permanent project account is 99.)

Note: This feature is not available for temporary projects.

To delete a project:

1. Set the project that you want to delete as the current project.
(See section 2.4.2 “Switching to Another Project”, p. 44.)

2. Click the  button.

2.4.7 Renaming a Project

Default project names (project1, project2, projectN) can be
personalized to make it easier to keep track of the work you have
performed in each project.

Note: This feature is not available for temporary projects.

To rename a project:

1. Type a new name in the text box labelled This is projectN.
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2. Click the  button.
The page will be refreshed showing the new project name.

Figure 2.12 Personalized project names.
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One of the greatest advantages of using SRS is its ability to
search databanks, and the range of methods available to do so.
This chapter introduces you to the ways in which you can
perform a query using SRS.

By the end of this chapter you will have learned:

• What a search term is and how to construct one.

• How to perform a Quick Search.

• How to use the Standard Query Form and Extended 
Query Form.

• What subentries are and the advantages of using them in 
queries.

• How to search for entries that relate to a specific expression 
or phrase (Expression Query).

• How to sort your query results.

• How to browse the index.
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3.1 Search Terms

Whichever search method you use, you will need to use some sort of
search term. Search terms used in SRS can be categorized as
follows:

• Single-word search (see section 3.1.1 “Single Word Searches”, 
p. 52).

• Multiple-word phrases (see section 3.1.2 “Multiple-Word 
Searches”, p. 53).

• Numbers and dates (see section 3.1.3 “Numbers and Dates”, 
p. 53).

• Regular expressions (see section 3.1.4 “Regular Expressions”, 
p. 55).

• Wildcards (see section 3.1.5 “Wildcards”, p. 55).

The rest of this section explains how search terms are constructed.
The individual search methods are detailed later in this chapter (see
section 3.2 “Quick Search”, p. 55, section 3.3 “Query Forms”,
p. 57, section 3.5 “Expression Queries”, p. 73 and section
3.7 “Browse Index”, p. 80).

3.1.1 Single Word Searches

When you search a databank for a single word, such as “reductase”,
in a single field, the results of your query will be a list of entries that
included that word in the index for the selected datafield.
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3.1.2 Multiple-Word Searches

You can search for a phrase having more than one word, such as
aldehyde reductase, in several ways. For example, if the phrase is
enclosed in quotation marks, SRS will search for the complete
string, only returning exact matches. If the phrase is not enclosed in
quotation marks (“aldehyde reductase”), SRS will search for each
word separately — combining the results in some fashion. The
default is to require an entry to contain each of the words in the
phrase so that a search for aldehyde reductase (without quotation
marks) would find entries that have either aldehyde and reductase
or the complete string aldehyde reductase.

You can make the relationship between the words explicit by
including an operator in the string (see section 8.3.4 “Operators”,
p. 156). For example, you could search for aldehyde & reductase
(AND), or aldehyde | reductase (OR), or aldehyde ! reductase
(BUTNOT). 

3.1.3 Numbers and Dates

SRS uses numerical entries to allow you to search for information
such as dates, or entries with a specified length.

Numerical entries can be combined into expressions using various
operators. This allows you to search within particular ranges.
Typically these operators are: less than; less than or equal; greater
than; and greater than or equal. These are created by combining two
simpler operators, namely the colon, :, and the exclamation mark, !.
The colon means greater than or less than depending on which side
of your number it lies. The exclamation mark indicates that the
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number to the right of the exclamation mark is to be excluded. The
exclamation mark can be regarded as “not” or “not equal to”. It is
probably easier to demonstrate this with some examples:

12:15

Greater than or equal to 12, but less than or equal to 15.

12:

Greater than or equal to 12, with no specific upper limit.

!12:

Greater than but not equal to 12, with no specific upper limit.

:12

Less than or equal to 12, with no specific lower limit.

:!12

Less than but not equal to 12, with no specific lower limit.

When using the Extended Query Form (see section 3.3.3 “Using
the Extended Query Form”, p. 60) such a range search is often
simplified for you, so that you do not need to use the query language
syntax (see Figure 3.1). Using this method allows you to select the
operators from a drop-down list.

Figure 3.1 Extended Query Form showing a numerical data 
query being set up, using the drop-down lists.

See chapter 8, “SRS Query Language”, (p. 145) for more details on
the syntax for numerical searches.
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3.1.4 Regular Expressions

Regular expression searches are useful when you wish to search for
alternative spellings, or words with the same root, but different
suffixes, etc. Regular expressions allow you to use a combination of
characters, along with regular expression characters, and get a list of
matching entries as your result. You always need to include the
forward slash (/) character at the start and end of the regular
expression string. For example, “/^phos/” will find all words
beginning with “phos” (e.g., phosphate, phosphorylase), “/ase$/”
will find words ending in “ase” (e.g., kinase, phosphatase). (See
section  “Regular Expressions” (p. 149) for an explanation.)

3.1.5 Wildcards

The SRS query language also uses the familiar “*” and “?”
wildcards. This is usually much simpler than using regular
expressions for basic searches. For example, “cell*ase” would find
all words starting with “cell” and ending in “ase” (e.g., cellobiase,
cellobiohydrolase, cellulase).

3.2 Quick Search

3.2.1 About Quick Search

Quick Search works by searching all datafields of type text in the
selected databanks, and is the quickest way to generate query
results.
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If you do not get the results you expect, then a slight change to the
search phrase may help to target your search and thus may yield
improved results. Alternatively, try one of the other search methods,
as these allow you to specify your area of interest in more detail.

Figure 3.2 The location of Quick Search on the Select Databanks 
To Search page.

Note: The Quick Search option combines all the fields with a data
type of Text using the OR operator.

3.2.2 Using Quick Search

Quick Search allows you to search with a minimum number of
steps from selecting the databanks to viewing the results.

1. From the Select Databanks To Search page (Top page), select 
the databank(s) you wish to search.
Tick the check box to the left of a suitable databank name.

2. Enter the search term in the text box beside the  
button.
Use a suitable word or expression (see section 3.1 “Search 
Terms”, p. 52).

3. Click the  button.
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Figure 3.3 Quick Search of the SWISS-PROT databank for 
“amylase”.

3.3 Query Forms

3.3.1 About Query Forms

Results of queries can usually be refined by adding to the
information used for the search. If you are able to supply a larger
range of information about your area of interest, then SRS can target
your query more precisely. The query forms allow you to enter
specified information about your subject, in various fields. There are
two types of query form: the Standard Query Form and Extended
Query Form. These are described in the remainder of this section.

3.3.2 Using the Standard Query Form

The Standard Query Form allows you to enter up to four separate
search terms and search against up to four different datafields
simultaneously.
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Figure 3.4 Standard Query Form.

1. From the Select Databanks To Search page (Top page), select 
the databank you want to search, by ticking the check box to the 
left of a databank name.

2. Click the  button from the Query forms box.
This will display the Standard Query Form.

3. Enter the search phrase(s). See section 3.1  “Search Terms” 
(p. 52).
In each of the four search rows, specify the field to be searched 
using the left-hand drop-down list and enter the search word or 
phrase in the corresponding right-hand text box. You do not 
have to use all four rows, but greater detail may help refine your 
search.
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4. Set combine searches with to the required combination method 
(AND, OR or BUTNOT).

5. Specify the Number of entries to display per page.

6. Choose the type of entries you wish to retrieve, using the 
retrieve entries of type drop-down list.
Leave it set at Entry for this example.

7. Choose a view using the Use view drop-down list. (See chapter 
5, “Views”, p. 103, for information on defining a view.)

8. Click the  button.

Figure 3.5 Standard Query Form showing a query for EMBL for 
entries with the keyword, “kinase”, that were added to the databank 
after January 1, 2000.
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Note: If you want to know more about any of the fields, choose that

field from the drop-down list, and click the  beside it.

3.3.3 Using the Extended Query Form

The Extended Query Form lists all the common datafields and
allows you to enter search terms for as many of these fields as you
want.

Figure 3.6 Extended Query Form.
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1. From the Select Databanks To Search page (use the Top Page 
tab), select the databank you wish to search by ticking the check 
box to the left of the databank name.

2. Select  button from the Query forms box. This will 
display the Extended Query Form.

3. Enter the search phrase(s) (see section 3.1 “Search Terms”, 
p. 52) in the text boxes beside the relevant fields.

Note: You do not have to complete all the fields, but the greater the
detail, the more refined your search will be.

4. Set combine searches with to the required combination method 
(AND, OR or BUTNOT).

5. Specify the Number of entries to display per page.

6. Choose a view using the Use view drop-down list. (See chapter 
5, “Views”, p. 103, for information on defining a view.)

7. Click the  button.

Figure 3.7 Extended Query Form querying EMBL for entries 
about “histamine” in humans, that were added to the databank after 
1st June, 2001. The search uses the Description, Organism and 
Entry Creation Date fields.
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3.4 Subentries

3.4.1 About Subentries

Subentries are parts of data entries that have an internal structure,
which needs to be conserved when searching a database. A typical
example of this might be a databank whose entries contain multiple
literature references, or one that contains features (e.g. within a
sequence) in which the relationship between the features is
important.

3.4.2 Use of Subentries

Subentries are particularly useful for queries where a relationship
between items is important.

Suppose a user wants to search for references written jointly by
authors Smith and Jones, but does not want to find papers written
only by one of those authors.

In a case like this it becomes important that the user can search for
data where Smith and Jones occur within the same literature
reference, whilst excluding entries that only contain papers written
by each author separately, with no papers authored jointly by Smith
& Jones.

A search of entries, even where it is specified that both Smith and
Jones must appear within an entry will reveal all entries containing
references by Smith & Jones jointly, and those which contain
separate papers by Smith and by Jones.
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A search using subentries, on the other hand will allow the user to
specify a relationship between the two authors, i.e. to specify that
there must be at least one reference that is written jointly.

Using subentries allows each literature reference to become a
specific subentry: in effect creating a mini-entry within an entry.

The next section will take you through a typical subentry query.

3.4.3 Querying Using Subentries

This worked example will take you through using subentries to
make queries using both of the Query Forms.

Searching for Entries which Reference Papers that 
include those by Smith and by Jones using the Standard 
Query Form

In this example entries will be retrieved that reference papers by
Smith and Jones. For an entry to be retrieved there must be papers
whose authors include Smith and Jones, but Smith and Jones need
not be co-authors of the same paper.

1. From the Select Databanks To Search page (use the Top Page 
tab), select the databank you wish to search by ticking the check 
box to the left of the databank name, e.g. SWISS-PROT.

2. Select  button from the Query forms box. This will 
display the Standard Query Form.

3. Use the first drop-down datafield list to select an appropriate 
subentry field, e.g. Reference:Authors.
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Note: Datafields for subentry fields are shown in the drop-down
lists using a special format to identify them. In many cases, they are
the same as for SWISS-PROT, i.e. a subentry name (e.g. Reference)
followed by a field within that subentry (e.g. Authors); the two
parts are separated by a colon (:). Hence Reference:Authors will
search for authors fields within subentries.

4. Enter smith in the first text box, beside where you selected Ref-
erence:Authors. The search is case insensitive, so it does not 
matter whether smith is written with a lower or upper case S.

5. Repeat the process for the next line of information, using the 
name jones rather than smith.

Figure 3.8 Standard Query Form showing a query for entries, 
using the References:Authors subentry fields.

6. Leave combine searches with set to & (AND).

7. Leave retrieve entries of type set to Entry. This will cause 
entire entries to be retrieved. Setting this option to one of the 
other (subentry) fields, e.g. Reference will tell SRS to retrieve 
each reference (which fulfils the search criteria) as a separate 
entity.

8. Click the  button.
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Figure 3.9 Query Result page showing the results of a query for 
entries, using the References:Authors subentry fields, using two 
separate text boxes to search on the Standard Query Form.

Using two separate text boxes for the subentries search retrieves all
entries containing references by Smith, and by Jones, including
those where there are no papers which were co-authored by Smith
and Jones. Figure 3.10 shows an entry from the above search.
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Figure 3.10 Entry page showing that some entries reference only 
papers that are not co-authored by Smith & Jones. (SWISS-PROT 
accession number P46161.)

In effect, this search looks for reference subentries that contain
smith or jones. It then takes the entries for each of the references
matching the criteria, to create two lists of entries: one for smith and
one for jones. It then combines those, seeking only those which are
in both lists.

Searching for Entries which Reference Papers that are 
Co-authored by Smith & Jones using the Standard Query 
Form

In the above example, entries were retrieved that referenced papers
by Smith and Jones, but without concern for whether Smith & Jones
were co-authors of any papers.

If you wish to search for entries that reference papers that are always
co-authored by Smith & Jones, you should modify your search, so
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that rather than searching in two separate text boxes on the
Standard Query Form, you search for both authors in a single text
box.

1. From the Select Databanks To Search page, select a databank 
to search, e.g. SWISS-PROT and go to the Standard Query 
Form.

2. Use the first drop-down datafield list to select an appropriate 
subentry field, e.g. Reference:Authors.

3. In the text box beside the datafield you have used, type smith & 
jones.

Note: Make sure you use the & sign which tells SRS that you want
to look for both authors combined using the boolean operator &
(AND), rather than | (OR), or ! (NOT).

Figure 3.11 Standard Query Form showing a query for entries, 
using the References:Authors subentry fields, searching for papers 
which are co-authored by Smith & Jones.

4. Leave combine searches with set to & (AND), and retrieve 
entries of type set to Entry.

5. Click the  button.
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Figure 3.12 Query Result page showing the results of a query for 
entries, using the References:Authors subentry fields, using a 
single text box with two search terms, to search on the Standard 
Query Form.

In effect, this search looks for reference subentries that contain
smith or jones. It then combines these to create a list of those that
contain both Smith and Jones in a single reference subentry. It then
takes the entries for each of the references matching the criteria.
This creates a single list of entries, which contain references to
papers which are co-authored by Smith and Jones.

Searching for Subentries which Reference Papers that 
are Co-authored by Smith & Jones using the Standard 
Query Form

If you wish to retrieve the subentry fields that are found, rather than
the parent entries, the searches can be repeated with the retrieve
entries of type set to Reference.
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1. Repeat one of the above searches, but set retrieve entries of 
type to Reference.

Figure 3.13 Standard Query Form showing a query for 
subentries, using the References:Authors fields.

This search will retrieve the subentries that match the criteria rather
than the parent entries. Otherwise, the search behaves similarly to
the above, so that searching for the two terms in a single text box,
combined with & will produce reference subentries that contain
only co-authored papers, whilst searching for the two terms using
separate text boxes will produce reference subentries which contain
papers by both authors, but will not check whether they are co-
authors.
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Figure 3.14 Query Result page showing the results of a query for 
subentries, using the References:Authors subentry fields, using the 
Standard Query Form.

Searching for Subentries which Reference Papers that 
are Co-authored by Smith & Jones using the Extended 
Query Form

Querying subentry fields on the Extended Query Form is similar
to that on the Standard Query Form. However, because the
Extended Query Form does not allow you to search the same field
using two separate text boxes, it is not possible to repeat the type of
search done in  “Searching for Entries which Reference Papers that
include those by Smith and by Jones using the Standard Query
Form” (p. 63).

1. From the Select Databanks To Search page, select a databank 
to search, e.g. SWISS-PROT and go to the Extended Query 
Form.
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2. Scroll down the Extended Query Form until you find the sec-
tion marked, fields of subentry: Reference. Enter smith & 
jones into the Authors text box.

Figure 3.15 Part of the Extended Query Form showing a query 
for subentries, using the References:Authors fields.

3. Choose whether you wish to retrieve entire entries, or the Refer-
ence subentries.
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Figure 3.16 Choosing whether to retrieve entire entries or the 
Reference subentries.

4. Submit the query as usual.

Searching for Subentries which Reference Papers that 
are Co-authored by Smith & Jones using Quick Search

The quick search option will always return complete entries.You
can, nevertheless, search for entries using the subentries as search
items, however, as Quick Search simply searches all the text fields
in an entry, you cannot control the field within which the search text
occurs.

1. From the Select Databanks To Search page, select a databank 
to search, e.g. SWISS-PROT.

2. Enter smith & jones in the Quick Search text box.

Figure 3.17 Quick Search of SWISS-PROT for smith & jones.
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In this case, you cannot tell SRS that you want only to search the
subentries, and you have no way of indicating that you wish to
search only for papers that are co-authored by Smith & Jones. The
results will be entries which contain papers by both authors, without
any control over whether the papers are co-authored. The same
results could be achieved using the Alltext fields in either the
Standard or Extended Query Forms.

Figure 3.18 Quick Search of SWISS-PROT for smith & jones.

3.5 Expression Queries

3.5.1 About Expression Queries

You can make queries using the text box beside the 
button (Figure 3.19) which you will find on the Manage your
Query Results page. You can also use this method to combine, link,
or refine the results of existing queries.
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Figure 3.19 Expression button and text box.

3.5.2 Using Expression Queries

1. On the Manage your Query Results page, enter your query 

into the text box to the right of the  button.

2. Click on the  button.

For example, to search for all entries that satisfy two existing
queries, Q1 and Q2, you could type:

This will return a new listing, Q3, that has all entries that are in both
Q1 and Q2.

If you wanted to search for the entries in query, Q3, that had links to
the SWISS-PROT databank, you would type:

Typical operators allow you to combine searches using the standard
logical functions (AND, OR, BUT NOT), and to look for links
between result sets. For more help on linking using expressions, see
section 4.5 “Expression Linking” (p. 98). See Table 8.5, page 156
for a list of the SRS query language operators that may be used.
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This method of searching is very powerful because many detailed
queries can be created using the SRS Query Language. (See chapter
8, “SRS Query Language”, p. 145 for more information.)

Using Expression Queries to Search Subentries

You can use Expression Queries to search for subentries. This
requires a knowledge of the correct SRS query language. However,
until you are confident enough to create your own queries, you can
find out the correct query syntax by looking back at the Query
Result page that you have previously generated. For example, use
the text generated in  “Searching for Entries which Reference Papers
that are Co-authored by Smith & Jones using the Standard Query
Form” (p. 66).

1. From the Select Databanks To Search page, select a databank 
to search, e.g. SWISS-PROT.

2. Click the Results tab to display the Manage your Query Results 
page. Enter the following text in the Expression Query text 
box:
(([swissprot-Authors:smith*] & [swissprot-Authors:jones*]) 
> parent )
The text should all be on one line, and the text box will scroll as 
you type. You can scroll back to the left to check what you have 
written, but it is often difficult to see the whole query. You could 
try typing the query in a suitable text editor, so that you can see 
it, and then using copy and paste to insert it into the Expression 
Query text box.



Querying with SRS76

3.6 Sorting Results

3.6.1 What is Sorting?

Many queries will yield a large number of results. Sometimes, it is
useful to be able to sort these to help you select the most relevant
results. You could sort by almost any of the available fields.
However, the fields which are available for sorting will be limited to
those selected for the installation of SRS that you are using. In
addition, a few fields are not appropriate for sorting. Some typical
sortable fields are shown in Figure 3.20.

Figure 3.20 Drop-down list, showing sortable fields on a Query 
Result page.

3.6.2 Sorting a Set of Results

1. First choose a set of results, e.g. by making a search, and view 
them on a Query Result page.
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Figure 3.21 Query Result page, showing the results from a search 
of the EMBL Description field, for the word kinase.

2. Choose the Organism Name field from the drop-down list 

below the  button.
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Figure 3.22 Drop-down list.

Note: Entries for which the chosen sort field is missing or null will
be listed at the bottom of a sorted list whether sorting was in ascend-
ing or descending order.

3. For this example, leave ascending order selected.

Figure 3.23 Choose order for sorting.

Note: Unsorted results will be listed in ascending order. It is not
possible to reverse this order for unsorted results.

4. Initiate sorting by clicking on the  button. The 
result of the above sort is shown in Figure 3.24.
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Figure 3.24 Query Result page, showing the results from a search 
of the EMBL Description field, for the word "kinase", sorted 
according to the Organism Name field.
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3.7 Browse Index

3.7.1 About Browsing Indices

In addition to the other search methods, you can also browse the
indices for a search term.

Figure 3.25 Field Information page for the Description field 
index.

3.7.2 Browsing Indices

You can browse indices from the Field Information page for the
datafield type (e.g., Description, SeqLength) that interests you. See
section 3.7.3  “Getting to the Field Information Page” (p. 81) for
more details of how to get to this page.

1. On the Field Information page for the appropriate databank and 
datafield, enter your search term, using wildcards as appropriate.
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Note: In contrast to other query methods, implicit wildcards are not
automatically appended to the search term when browsing indices,
and must be specified explicitly.

2. Click the  button.
This will take you to the Browse Index page.

Figure 3.26 Browsing the Description field index on the Browse 
Index page.

3. Tick the check boxes beside the resultant terms that best match 

your needs and click the  button.
This returns entries that match the selected terms.

3.7.3 Getting to the Field Information Page

There are a number of routes you can use to get to the Field
Information page. The common routes are detailed here.
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From the Query Forms

On the Standard Query Form there is an  icon beside each field
box. Choose the field of interest from the drop-down list, and click

on the  icon.

Figure 3.27 Standard Query Form showing use of the  icon to 
access the Field Information page.

On the Extended Query Form each of the datafields is a hyperlink
to the Field Information page. Simply click on the hyperlink for the
field of interest.
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Figure 3.28 Extended Query Form showing hyperlinks for 
datafields.

From the List Of Databanks Page

The Databanks tab takes you to the List of Databanks page. Here
you will see a list of the available databanks. Clicking on the
hyperlink for a databank will take you to its Databank Information
page. This contains a section listing the datafields for the relevant
databank.
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Figure 3.29 The Databank Information page showing datafield 
hyperlinks.

Click on one of the datafield hyperlinks (e.g., Description) to go to
its Field Information page (see Figure 3.25).
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After you have queried a databank using SRS, you may find
that you want to refine your search further. For example, you
may want to find further information on the entries returned by
your initial search, e.g., by looking for related entries in
another databank. Alternatively you may have queried a
databank that returned several entries relating to your query,
but you only want to know about the entries that relate to a
specific protein. During this chapter you will learn:

• How to use SRS links to find entries which are related to 
each other in more than one databank.
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4.1 What is a Link?

A databank entry may contain references to other databanks, and
vice versa. In SRS these relationships are known as links and can be
used to extend a query across multiple databanks. Thus you can
obtain all the entries in one databank that are linked to an entry (or
entries) in another databank.

From a user perspective there are two types of link: hypertext links
and index links (query links).

Hypertext links are links between entries which are displayed as
hypertext. These are hardcoded into SRS and you can use them
whenever you wish. They are useful for examining entries that are
referenced directly from entries.

Index links are built into the SRS indices at the same time as
databanks are added. They allow you to construct queries using
relationships between databanks. They require SRS to search
through entries or indices in other databanks, looking for matches.

It is assumed that you are already familiar with hypertext links, so
only a limited demonstration of them is given in this chapter (see
section 4.2 “Hypertext Links”, p. 86). The remainder of this chapter
is devoted to explaining index links.

4.2 Hypertext Links

Some entries have hypertext links which allow you to access linked
entries directly. Example 4.1 shows such an entry.
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Example 4.1 Accessing a hypertext linked entry.

1. Query EMBL for entries whose description field contains the 
word “kinase”.
EMBL entries will be displayed on the Query Result page.

Figure 4.1 The Query Result page, with results sorted by 
Accession Number (see section 3.6 “Sorting Results”, p. 76).

Linked data in the entry: 2. Click on the hypertext link beside an entry to view the entire 
entry.
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Figure 4.2 The Entry page for the EMBL entry with accession 
number A21640.

3. Scroll through the entry until you find a hyperlink (e.g. in the 
entry shown in Figure 4.2 there is a hypertext link to SWISS-
PROT). This will have a unique identifier (accession number) 
— “P24381” in figures 4.2 and 4.3.
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Figure 4.3 Database Cross-references entry, showing a hypertext 
link to SWISS-PROT.

If you do not find a link in your chosen entry, try choosing a dif-
ferent entry from the Query Result page.

4. Click the hypertext link to view the Entry page for the SWISS-
PROT entry.

4.3 Index Links

4.3.1 Searching for Data using Index Links

It is assumed that you have arrived at the LINK page (Figure 4.4).
Use section 4.4  “Getting to the LINK Page” (p. 93) to help you
navigate here if necessary.
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Figure 4.4 The LINK page for linking initiated from the Manage 
your Query Results and Query Result pages.

Note: There are two forms of the LINK page. If you have initiated
the links from either the Manage your Query Results or Query
Result pages then you will see the LINK page as shown in
Figure 4.4. If you have initiated linking from the Entry page then
the Find all Entries options are not available (see Figure 4.5).
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Figure 4.5 The LINK page for linking initiated from the Entry 
page.

1. Choose the databank in which you wish to search for links, by 
ticking the check box to the left of it.

2. Set the Find all Entries option you require (see section 4.3.2  
“Find All Entries Options” p. 92).

3. Click the  button to display the results.

Figure 4.6 Typical Query Result page for a linking request.
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4.3.2 Find All Entries Options

Unless you have initiated your search for links from the Entry page
there are several options for choosing the set of entries for which
you wish to search. These are listed on the LINK page under the
heading Find all Entries
.

Figure 4.7 Find all Entries options.

The meanings for these options are as follows:

in the selected databanks which are linked to the current 
query.

This returns entries from other databanks which have links with 
entries in the current query.

in the current query which are linked to all selected 
databanks.

This limits the query so that it includes only the entries (from the 
original query) which are linked to all of the selected databanks.

in the current query which are not linked to any of the 
selected databanks.

This limits the query so that it includes only the entries (from the 
original query) which do not have links to the specified 
databanks.
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4.4 Getting to the LINK Page

It is possible to initiate a linking operation from many pages. These
include the Manage your Query Results page (see section 4.4.1
“Finding Links from the Manage your Query Results Page” p. 93),
the Query Result page (see section 4.4.2  “Finding Links from the
Query Result Page” p. 94) and the Entry page (see section 4.4.3
“Finding Links from the Entry Page” p. 97).

4.4.1 Finding Links from the Manage your Query Results Page

This method is useful for finding links for complete queries. You
can search for links from a single query or from multiple queries.

There are two ways to find links for your queries from the Manage
your Query Results page. The first and most common method is to
tick the check box that corresponds to a query set and click the

 button.
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Figure 4.8 The Manage your Query Results page.

This takes you to the LINK page (see section 4.3  “Index Links”
p. 89) from where you can complete your search for linked data.

The second option is to use the text box beside the 
button on the Manage your Query Results page. This option is
discussed later (see section 4.5  “Expression Linking” p. 98).

4.4.2 Finding Links from the Query Result Page

This method is useful for searching for links from individual entries
or groups of entries.
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It is assumed that you have made your query as normal. From the
Query Result page, choose those entries which are of interest and

click the  button to display the LINK page (see section 4.3
“Index Links” p. 89).

Note: You can choose whether to search for links to your results
based only on the selected entries/results (selected only) or based
only on the entries/results that are not selected (unselected only)
items, by setting the Perform operations on option. This is particu-
larly useful if you wish to find links for a large proportion of your
results. The Perform operations on option is usually set to unse-
lected only when you first visit this page, but will change to
selected only automatically when you start selecting items. Change
it back if you wish to use unselected only.

Example 4.2 Initiating a link from the Query Result page.

1. Query EMBL for entries whose description field contains the 
word “kinase”.
EMBL entries will be displayed on the Query Result page.
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Figure 4.9 The Query Result page.

2. Select the entries of interest, by ticking the check boxes beside 
them.

3. Click on the  button. This will display the LINK page.
This will display the LINK page (see section 4.3  “Index 
Links” p. 89).
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4.4.3 Finding Links from the Entry Page

This method is useful for linking from individual entries.

It is assumed that you have made your query as normal. When the
Query Result page appears, choose one of the entries and click on
its hyperlink to display the Entry page for that entry. Note that you
can usually view such a page using Text Entry format or in a
databank-specific format, e.g., SwissEntry format.

Figure 4.10 A typical Entry page shown using Text Entry format.

Click the  button. This will display the LINK page for single
entry linking (see section 4.3  “Index Links” p. 89).
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4.5 Expression Linking

The text box beside the  button (e.g., on the Manage
your Query Results page) is a useful alternative to the linking
methods discussed earlier in this chapter. It can be used to search for
a link between two or more sets of results or between a set of results
and a databank.

Note: Using the text box beside the  button allows you
to search for links without going through the LINK page.

4.5.1 Expression Linking Procedure

You might be interested in the entries from a set of DNA sequences
(in Q1) that are linked to a set of protein sequences (in Q2).

If there are links between entries in the queries, you have the choice
of returning the entries in Q1 that have links with Q2 (which is what
is wanted here) or of returning the entries in Q2 that have links with
Q1. (See also the section 4.5.2  “Linking Operators” p. 99.)

The  button and text box are shown in Figure 4.11. You
should enter your expression (e.g., “Q1 < Q2”) as shown.
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Figure 4.11 Expression linking.

To link complete query sets using expression linking:

1. Type in the name of the query set to be linked (“Q1”), the type 
of query (e.g., “<” or “>”, see section 4.5.2, “Linking Opera-
tors”, p. 99, for more details) and the databank or second query 
(“Q2”) to which the set should link. For instance:

will list all the entries in Q1 that are linked to Q2.

will list all the entries in Q2 that are linked to Q1. See the sec-
tion 4.5.2  “Linking Operators” (p. 99).

2. Click the  button.

4.5.2 Linking Operators

Expression linking uses linking operators to describe the nature of
the links between the specified queries or databanks. Typical
operators are the < and > which indicate a link:
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<

Entries in the set or databank to the left of the operator are 
returned if they have a link to any entries in the set or databank 
to the right of the operator.

>

Entries in the set or databank to the right of the operator are 
returned if they have a link to any entries in the set or databank 
to the left of the operator.

You can combine linking (< and >) and logical (&, | and !) operators
to build up more complex queries (see the examples in Table 4.1).

4.5.3 Expression Linking Examples

If you have a set of EMBL entries in a query, Q3, which you wish to
search for links with the SWISS-PROT databank, type:

Table 4.1 Linking operations.

Operators Example Returns Entries in:

< Q1 < Q2 In Q1 that link to Q2.

> Q1 > Q2 In Q2 that link to Q1.

< & Q1 < Q2 & Q3 In Q1 that link to Q2 and Q3.

< | Q1 < Q2 | Q3 In Q1 that link to Q2 or Q3.

< ! Q1 < Q2 ! Q3 In Q1 that link to Q2 but not Q3.
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This will show the EMBL entries from the original query that have
links to the SWISS-PROT databank.

If you would rather see the SWISS-PROT entries that the above
operation returned, turn the linking operator around so that it points
towards SWISS-PROT:

This returns the SWISS-PROT entries that have links with the
entries in Q3.
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SRS includes a number of predefined views that you can use to
change the way in which your results are displayed. In
addition, you can create your own views. During this chapter
you will learn:

• About the predefined views available in SRS. 

• How to work with views.

• How to create and use your own views.
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5.1 What is a View?

SRS uses views to determine which data types are shown. A view
may include only a few data types, or it may display all available
types of data.

In addition to the predefined views which are part of SRS you can
create your own views. A view can be defined to work with a
specific databank, or with several databanks. The data in a view
could be from one or more databanks.

For convenience, views can be categorized as “predefined views”
and “project views” (see section 5.3 “Creating Views”, p. 118).
Predefined views are the default views that are available to
everybody using an SRS server. Some of these are designed to work
with specific databanks and will only be available when they are
appropriate. Project views are views that you define, using the View
Manager page (see section 5.3.2 “Creating Views using the View
Manager Pages”, p. 124).

5.2 Using Views

Views can be applied from any page that creates or holds a query.
The following list identifies the pages where views can be created or
applied to data sets.

• The Standard Query Form.

• The Extended Query Form.

• The Query Result page (which contains the results of a query).

• The Entry page (which contains the details of a single entry).

• The Manage your Query Results page.
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• The LINK page.

• The Launch page (from which you can launch applications).

The views drop-down list (available on pages such as the Manage
your Query Results page) contains the views that are currently
available (see Figure 5.1).

Figure 5.1 Views drop-down list.

5.2.1 How to Apply Views

This section gives instructions for applying views to your query
results. In the first two, you will begin by querying a databank and
setting the query options for views so that the query results are
displayed with your chosen view. The others show how to apply
your view to an already existing set.

Applying a View From the Standard Query Form

When you query a databank with either of the query forms you are
given an opportunity to choose (from a drop-down list) a view to be
used for the query results.
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To apply a view to an EMBL search from the Standard Query
Form:

1. On the Select Databanks To Search page, select the EMBL 

databank using the check box beside it and click the  
button. (See chapter 3, “Querying with SRS”, p. 51, for more 
information.)

2. Enter “oxidase” in the input box. The default AllText datafield 
is fine.

3. Select a view from the drop-down list beside the heading Use 
view (see Figure 5.2).

Figure 5.2 Choosing a predefined view for results from the 
Standard Query Form.

4. Click on the  button.
This will display the Query Result page with the results of your 
query displayed using the selected view (see Figure 5.3).
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Figure 5.3 The Query Result page using the selected view.

Applying a View From the Extended Query Form

The previous section demonstrated the steps involved in applying a
view to the results of a query at the same time as the query is
performed from the Standard Query Form. On the Extended
Query Form the position of the drop-down views menu and the
look of the query form are different but the basic steps are similar.
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To apply a view to an EMBL query from the Extended Query
Form:

1. On the Select Databanks To Search page, select the EMBL 

databank using its check box  and click the  button. 
(See Chapter 3, "Querying" for more information.)

2. Enter “oxidase” in the AllText text box.

3. Select the view for your query results from the drop-down list 
beside the heading Use view (see Figure 5.4).

Figure 5.4 Choosing a view for your query from the Extended 
Query Form.

4. Click the  button.
This will display the Query Result page, with the results of 
your query, displayed using the selected view. See, for example, 
Figure 5.3.
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From the Query Result Page

Querying, linking, and launching applications always returns the
Query Result page. This page contains a list of the entries that meet
the requirements specified. If you do not select a view for the
results, when the operation is run, a default view is used.

To change the view on the Query Result page:

In the options area (see Figure 1.3 on page 5) you will see a drop-

down list below the  button, (see Figure 5.5). The drop-down
list displays the name of the view currently applied.

Figure 5.5 Selecting the view on the Query Result page.
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1. Select the view you want to use from the drop-down list.

2. Click the  button.
The Query Result page will be refreshed so that it displays the 
results using the selected view (see Figure 5.3).

Note: If you select a number of entries prior to clicking the 

button then only those entries will be shown when you click .

Applying a View From the Entry Page

There are two ways to apply a view from the Entry page, although
only one method is usually available for a given databank. You will
either have a simple choice of viewing in a text format or a
databank-specific format; or of using a view from the drop-down
views menu. The use of the drop-down view menu is the same as on
other SRS pages (see, for example the section  “From the Query
Result Page”, p. 109). The example below describes only the first
method.

1. You need to be on an Entry page, so start with a Query Result 
page, and click the entry name hyperlink for one of the entries 
(see Figure 5.6).
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Figure 5.6 Click the hyperlink for an entry.

2. Assuming that the current databank uses databank-specific and 
text  formats, the Entry page will display the entry using the 
databank-specific format (see Figure 5.7).

Figure 5.7 Entry page using EmblEntry format.
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3. The available viewing options are shown across the top of the 
page:

4. The option currently being displayed will be shown in bold, with 
the alternative entry shown as a hyperlink.
Click on the Text Entry hyperlink to view the entry using a text 
only format (see Figure 5.8).

Figure 5.8 Entry page using Text Entry format.

Applying a View From the Manage your Query Results 
Page

To apply a view from the Manage your Query Results page:
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1. Select the query to which you want to apply the view, by ticking 
the check box beside it.

Note: Only one query can be displayed at a time. If more than one
query is chosen, only one will be displayed.

2. Select the required view from the drop-down list in the options 
area (see Figure 5.9).

Figure 5.9 Select the view for your query.

3. Click the  button.
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From the LINK Page

To apply a view for the results of a linking operation from the LINK
page:

1. Click the Results tab.
This will display the Manage your Query Results page.

2. Select a query for which you want to search for links by ticking 
the check box to the left of it.

3. Click the  button.
This will display the LINK page.

4. Choose the databank in which you wish to look for links by tick-
ing the check box beside it (see Figure 5.10).

5. Choose the view that you want to apply to the results of the link-
ing operation, using the drop-down list in the options area 
(under the View result with heading) and make sure that Exist-
ing view is selected, using the option button beside it.
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Figure 5.10 Choosing a view for links.

6. Click the  button.

Alternatively, at step 5 you can choose to use a New link view.
Complete steps 1 to 4, above, then select New link view using the
option button beside that option, tick the check box to Include
linked data, if required, and enter a name for your view.
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Figure 5.11 Setup to use a link view.

Figure 5.12 The entries that have links specified in your query, 
shown using a link view.

From the Launch Page for Interactive Applications

Note: For applications, run via a batch queue, the option to set a
view is not available on the Launch page.

To choose a view for the results of an application other than the
default view:

1. From the Query Result page choose the entries against which 
you want to run the application, or choose unselected only, 
using the option buttons.
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Figure 5.13 Option buttons to choose unselected only.

2. Select an application from the menu below the  button. 

Click the  button to display the Launch page.
See chapter 6, “Applications”, (p. 131) for more information on 
launching applications.

3. You will see a drop-down list near the heading select view to 
display results. Using this drop-down list, scroll through the list 
until you find the view you want (see Figure 5.14).

Figure 5.14 Choosing a view for the application results.
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4. Launch the application as usual (see section 1.7 “Using Applica-
tions”, p. 20). The results of the application will be displayed on 
the Query Result page using the selected view.

5.3 Creating Views

Sometimes the predefined SRS views may not show the information
that you want to see. To allow you to view the particular information
you require, you can create your own views using the View
Manager page or from the Standard Query Form or Extended
Query Form. These are referred to as “project views”.

5.3.1 Creating Views from the Query Forms

Both the Standard Query Form and the Extended Query Form
provide a mechanism for specifying the datafields to be displayed
on the Query Result page that results from the current query. This
section describes how this is done.

Creating Views from the Standard Query Form

The bottom half of the Standard Query Form has a section entitled
Create your own view which allows you to specify the datafields
that are to be used to display the results of your query (see
Figure 5.15). You can also choose whether to display the results
using a table or a list view, and the sequence format that is used.
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Figure 5.15 Specifying the datafields to be used to display results 
on the Standard Query Form.

To design your own view:

1. Select the datafields you want to display from the Select fields 
to display drop-down list (see Figure 5.15).

Note: You can usually use the Shift or Control keys to select multi-
ple fields, but refer to your browser’s documentation for help, if
required.

2. Choose whether you wish to display the results using a table or a 
list view, using the option buttons.

Figure 5.16 Table and list view option buttons.

3. Choose the sequence format using the drop-down list.
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Figure 5.17 Sequence format drop-down list.

4. Complete the query as normal.
The results will be displayed on the Query Result page as spec-
ified.
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Figure 5.18 Query Result page, showing a table view.
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Figure 5.19 Query Result page, showing a list view.

Creating Views from the Extended Query Form

On the right of the Data Area is a column entitled Include in ...
View (see Figure 5.20). This contains check boxes (one for each
datafield) which are used to tell SRS to include a datafield in the
results. You do not have to enter a search term in a field to have it
included in the results. The drop-down list at the top of this column
allows you to choose whether to create a table or list view.
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Figure 5.20 Select the fields to include on the Extended Query 
Form.

To create a view from the Extended Query Form:

1. Enter your search term(s) as usual.
See chapter 3, “Querying with SRS”, (p. 51), for details.

2. Use the drop-down list to choose whether the view will display 
as a table or list view.

3. Tick the check box to the right of any fields that you want to dis-
play in the results.

4. Continue with your query as usual.

Typical results for table and list views are shown in Figures 5.18 and
5.19 respectively.
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5.3.2 Creating Views using the View Manager Pages

If the built-in views do not do what you need and the options on the
Query Forms are insufficient, you can use the View Manager
pages to create views.

Note: There are two View Manager pages, referred to here as View
Manager page 1 and View Manager page 2.

Click the Views tab to go to the View Manager pages. You can
control the following elements of any views that you create:

• The name of the view (View Manager page 1).

• Whether the view displays as a table or list format (View Man-
ager page 1).

• Whether the fields show on View Manager page 2 will include 
all available fields, or just the common ones (View Manager 
page 1).

• The list of databanks for which the view is defined (and for which 
the view is therefore available). These are referred to as “root 
databanks” (View Manager page 1).

• The list of databanks that may have a link with the entries (View 
Manager page 1).

• The list of fields from the root databanks and the linked data-
banks that should be displayed (View Manager page 2).

• The format of some fields such as Sequences (View Manager 
page 2).

In selecting the root databanks for a view, you specify two important
things. Firstly, the view will only be available for queries and result
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sets based on these databanks. Secondly, the available fields from
the root databanks will be those that are common across all of the
root databank selections. Therefore, it is sensible to select databanks
that have similar fields when you are creating a new view.

To Create a View
1. Click on the Views tab. This will take you to the View Manager 

page 1.

2. Name the view by entering a suitable name in the View name 
text box.

Figure 5.21 Naming a view.

3. Choose whether the new view will be displayed using a table or 
list format.

Figure 5.22 Table and list view option buttons.

4. Choose whether you wish to choose from all available fields in 
the selected databanks, or just the common ones.

Figure 5.23 Selecting fields.
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5. Select the databanks for which the view will be available, using 
the left-hand column of databanks, headed Select databanks to 
define a view for. These are the root databanks for the view.

6. Select the databanks to which you wish to link, using the right-
hand column of databanks, headed Select databanks to be 
linked to displayed entry.

Figure 5.24 Selected databanks.

7. Click on the  button (see Figure 5.25).
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Figure 5.25 View Manager page 1.

SRS will display the View Manager page 2 on which you can select
the specific fields for your view. By default (it can be changed on
View Manager page 1) the top box contains the fields which are
common to all of the root databanks selected on the previous page.
There are additional boxes below this for each linked databank you
chose. Using these check boxes, select the fields that you would like
to see in your view.

8. Select the fields you would like to display in your view by tick-
ing the check boxes beside the relevant fields.
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Figure 5.26 Select the datafields to be included in your view.
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Note: Each field name is a hypertext link to its Field Information
page (see section 7.3 “Field Information page for the Description
field.”, p. 106). So if you want to know more about a particular
field, use these hypertext links to find out.

9. Click on the  button.

Your new view can now be used for any of the databanks indicated
in the root databanks (see step 5, above). Try your new view for a
query on one or more of the root databanks.
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Various applications can be run on queries within SRS. This
chapter describes how to:

• Use the applications that are available within SRS.
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6.1 Introducing Applications

SRS applications are bioinformatics programs that use a databank
query as input. The output file from the application is indexed in the
same way as any other databank. This enables users to store and
query their application results.

The results from one application can be used by another. Hits in a
sequence databank from a sequence similarity search (e.g., one of
the BLAST programs) can be selected and aligned. The resulting
alignment can then be used for further analysis.

6.2 Accessing Applications

All application runs start with a databank query. The Query Result
page includes a drop-down list (below the  button) which
lists the most commonly used available applications. This can be
used with the  button to access the applications in the drop-
down list. Alternatively, the  button will take you to the
Application Select page. This lists all the applications that can use
the query data as input. You can also get to the Application Select
page from the Select Databanks To Search page, using the

 button there. This page will then list all of the
applications that are available on your SRS installation. However,
you will have to enter your own sequence data on the Launch page.

Section 1.7 “Using Applications” (p. 20) explains how to start an
application. The remainder of this chapter gives further information
on the use of applications, and further details of the differing
behavior of interactive and batch applications.
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6.3 Launch Page

Application Parameters

Figure 6.1 Launch page for an application which will be run 
interactively (see also section 6.4 “Interactive and Batch 
Applications”, p. 134).

In many cases the values on the Launch page will not need to be
changed. For sequence similarity searches, there is usually a choice
of databanks to be searched. Other values can be changed freely,
and SRS will display an error message if an invalid value is given.

The full sequence is displayed (providing the application has been
accessed from a valid query, rather than direct from the Select Data-
banks To Search page). This means that you can edit it, usually by
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changing the begin or end position. Editing the contents of the
sequence itself is also possible.

6.4 Interactive and Batch Applications

6.4.1 Introduction

When you click on the  button, the application will either be
run interactively (you wait for the results to be displayed) or
submitted to a batch queue. The choice depends on how SRS has
been set up.

The Launch page will indicate whether or not an application will be
run interactively, or submitted to a batch queue. Figure 6.1 shows
the Launch page for an interactive application. Figure 6.4 (below)
shows a typical batch queue message from a Launch page for a
batch queued application.

The next sections describe these methods (see sections 6.4.2
“Interactive Applications”, p. 134 and 6.4.3 “Batch Applications”,
p. 136).

6.4.2 Interactive Applications

Applications that do not take long to run are usually run
interactively. This means they will be started immediately. The
Application Invocation page (Figure 6.2) will be displayed while
the application is running.
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Figure 6.2 Application Invocation page.

The Query Result page (Figure 6.3) will appear automatically on
completion unless the show results automatically check box has
been unticked.
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Figure 6.3 Query Result page showing application results for 
BLASTX.

6.4.3 Batch Applications

Introduction to Batch Applications

Applications which are likely to take a while to run are usually set to
run as batch jobs. SRS does not wait for batch jobs. If a job will be
run from the batch queue this is indicated prior to launching
(Figure 6.4).
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Figure 6.4 SRS batch queuing message for BLASTN.

Application Invocation Page for Batched Applications

After the  button is clicked, the Application Invocation
page will be shown.

Figure 6.5 Application Invocation  page for batch processing.

Accessing the Results

The results from an application can be reached from the Job Status
page (see Figure 6.6). This page is reached by clicking on the 
hyperlink or on the  icon on the Application Invocation page.
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Figure 6.6 Job Status page.

When a job has completed, the job name becomes a link to the

application results, and the closed  becomes an open  .
Clicking on the hyperlink for the job that has just run, e.g.

 will display the Entry page containing the results.
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Figure 6.7 Entry page showing open .

Alternatively, it is possible to select a job by ticking the check box

beside it, selecting a view and clicking the  button. This will
display the results on a Query Result page.

Job Status

The Job Status page (see Figure 6.8) lists all batch jobs in the
current project and shows their current status. (The most recent job
is at the top of the list.) Completed jobs are shown with a  icon.
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Jobs still running are shown with a  icon. Stopped jobs (i.e.

those which are waiting to be run) are shown with a  icon. Jobs
which have produced no meaningful results (e.g. those for which the
search sequence produced no appropriate results or those which

have crashed) are shown with a  icon.

Figure 6.8 Job Status page showing multiple jobs.

Accessing the Job Status Page

The  icon appears on SRS pages when batch jobs exist,and can be
used to access the Job Status page. It is closed, , when there is a

job waiting to be run and/or running. It changes to open, , when
all jobs have completed.
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The SRS command line interface is called getz. This chapter:

• Introduces getz.

• Explains the available getz options.



Command Line SRS142

7.1 getz

The SRS command line is available through a UNIX shell window,
and uses a program called getz. You may need to contact your SRS
Administrator to set this up.

Using getz you can query databanks from the command line. For
further information on creating getz queries, see section 7.1.1  “getz
Usage” (p. 143) and chapter 8, “SRS Query Language”, (p. 145).

Here are a few examples:

To retrieve a list of entries from the SWISS-PROT databank that
have “azurin” mentioned in the description, you might enter:

getz "[swissprot-des:azurin]"

If you want to perform the same search as above, but retrieve the
complete entries, use the -e argument:

getz -e "[swissprot-des:azurin]"

To retrieve the sequence for the entries using the FASTA format,
type:

getz -f seq -sf fasta "[swissprot-des:azurin]"

Section 7.1.1 “getz Usage”, p. 143 explains more about the
arguments.
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7.1.1 getz Usage

The following table lists the options available for command line
SRS. These options can be used to refine your getz queries.
Alternatively, to find out more about getz, use the command:

getz -help

Table 7.1 Common getz options.

Option Default Function

-help Help with getz.

-e FALSE Prints entire entry.

-f <string> "" Include fields in entry list.

-vf <string> "" List of fields that will be placed 
into a table view.

-w FALSE Appends a wildcard to each 
search word.

-lb <n> 0 Number of first entry in set 
to be viewed.

-ll <n> 0 Number of entries to be viewed 
in one go.

-lv FALSE List all values that match the query.

-lvf FALSE List all values that match the 
query, plus the number of entries 
for each match.

-lmin <n> 0 List only values that occur at 
least the specified number of 
times. Use together with -lv.
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-c FALSE Report the number of entries 
that were found, but not the 
entries themselves.

-info FALSE Prints info about the 
specified databank.

-libs FALSE Prints a list of all active databanks.

-view <string> "" Name of view to be used 
when displaying entries.

-rs <string> "" String of one or more characters to 
separate records in view.

-cs <string> "" String of one or more characters to 
separate columns in view.

-sf <string> "" Format of sequence output file.

-af <string> "" Format of sequence alignment 
output file.

-html FALSE Select HTML format for output.

-off FALSE Accesses the off-line version 
of a databank.

Table 7.1 Common getz options. (Continued)

Option Default Function
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In SRS many actions, e.g., retrieval commands, logical
operations with sets obtained from previous queries, links
between entries from different databanks, or a combination,
can be expressed using the SRS query language. This chapter
describes the language and gives examples of its use. During
this chapter you will learn:

• About searching in indices.

• The general syntax of the SRS query language.

• About using logical and link operators.

• About entries and subentries.

• About storing intermediate results in sets.
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8.1 Introduction

In earlier chapters you have seen how to use the SRS Query Forms,
LINK page, etc., to create a query. In addition to this method, you
can type your query using the SRS query language. There are
various places where this can be done, including, the Quick Search
text box on the Select Databanks To Search page, for example.

The SRS query language syntax is also used internally by SRS
whenever you make any query (e.g., using the query forms, linking,
etc.), so you will see examples of them on SRS pages that contain
the results of any such queries, (e.g., at the top of the Query Result
page).

Figure 8.1 Query Result page, showing a query of the AllText 
field of the SWISS-PROT databank, for “cyclase”.

In addition to simple searches of single databanks you can search
multiple databanks, link searches, etc.

8.2 Searching in Indices

8.2.1 Introduction

Probably the simplest form of the SRS query language syntax is that
used for simple searches in indices. Index searches include searches
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for simple strings, searches for numbers and ranges of numbers, as
well as searches for dates. This section covers the various forms of
index search.

8.2.2 General Syntax

An index search must specify within square brackets: the databank
or databank group name, the index or index group name, and a
search expression. The two names must be separated by a hyphen
(-), and be separated from the search expression by, either a colon
(:), (string search, see section 8.2.3 “Search Strings”, p. 147), or a
hash (#), (range search). Range searches can be performed only in
indices of the types num and real (see section 8.2.4 “Searching
Using Numerical Ranges”, p. 151 and section 8.2.5 “Searching for
Dates”, p. 152).

Either the field name (e.g., description) or its abbreviation (des)
can be used as the index name. All strings, including the search
words, are case-insensitive. For example:

[pir-des:elastase] 

searches for the string “elastase” in the des (description) field of
the protein databank, PIR.

8.2.3 Search Strings

A search string may be a single search word, or several words
separated by logical operator(s) (see section 8.3.4 “Operators”,
p. 156). Parentheses may be used to create a group which will be
treated as a single operand (see Example 8.1 Search strings).
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Wildcards and regular expressions may also be used (see section
“Wildcards”, p. 148 and section “Regular Expressions”, p. 149).

Example 8.1 Search strings

To search the keywords field of the EMBL databank for “insulin”
you might enter:

[embl-key:insulin]

To search the description field of the EMBL databank for entries
which include “acetylchol*” and “receptor”, but remove any entries
that contain “muscarinic” you might enter:

[embl-des:(acetylchol*&receptor)!muscarinic]

To search the authors index field of the SWISS-PROT databank to
look for entries containing “sanger,f*” but not “coulson,a*”, you
might use a query like:

[swissprot-aut:sanger,f*!coulson,a*]

Wildcards

Wildcards are useful if, for example, you wish to search for a group
of words (e.g., all words starting with “cell” and ending with “ase”)
or if it is unclear how a word is spelt in a databank.

SRS uses two types of wildcard:

Any number of wildcards can be placed anywhere in a search word.

* Matches one or more characters of any value.

? Matches a single character of any value.
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Note: Placing a wildcard at the start of a word or string may
increase the response time because all words in the index have to be
checked against your string.

Regular Expressions

In addition to the use of wildcards, it is also possible to enter regular
expressions directly. Regular expressions must appear within
forward slashes (/).

Some characters (^$.[]()*+?) have a special meaning — these must
be prefixed with a backslash (\) to indicate that the specified
character is to be matched literally.

Tables 8.1 and 8.2 respectively, give a list typical regular operands
and examples of their use.

Table 8.1 Regular expression operators.

Operator Meaning
^ A caret (^) is used to mark the start of a string. For 

example, /^phos/ will find all words beginning with 
phos (e.g., phosphate).

$ A dollar sign ($) is used to mark the end of a string. 
For example, /ase$ will find all words ending with 
“ase” (e.g., kinase).

. A dot indicates any single character.
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[...] Characters enclosed in square brackets are regarded 
as a set, any of which can be matched. For instance, 
[()] matches an opening or closing parenthesis. 
Character ranges can be specified using a hyphen (-), 
e.g., [0-9] matches any single digit. A caret (^) in 
front of the character set (after the opening square 
bracket) negates the character set: e.g., [^0-9] 
matches any non-digit character.

(...) A series of pattern elements enclosed in parentheses 
is regarded as comprising a single element.

* An asterisk indicates that the preceding group may be 
repeated zero or more times.

+ A plus sign indicates that the preceding group may be 
repeated one or more times.

? A question mark indicates that the preceding charac-
ter or group of characters occurs one or zero times.

Table 8.2 Examples of regular expressions.

Expression Meaning
/^j..$/ This expression finds all three-character 

strings that start with j.
/^5[0-9][0-9][0-9]$/ This expression finds all four-digit num-

bers that start with 5.
/^nif[a-e]$/ This expression finds the gene names 

nifa, nifb, nifc, nifd, nife.
/^mue?ller$/ This expression finds both muller and 

mueller.

Table 8.1 Regular expression operators. (Continued)

Operator Meaning
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Note: Searches with regular expressions are sometimes slow since
all the words in the index have to be searched. 

8.2.4 Searching Using Numerical Ranges

In a numerical index (whether it contains integers or reals) it is
possible to search numerical ranges. A numerical index is only
possible where there is a one-to-one relationship between entry and
value (e.g., sequence length, creation date, resolution).

A range can be specified using a single value or by two values
separated by a colon (:). The value on the left must be smaller than
the value on the right. To exclude a value from the range, put an
exclamation mark (!), in front of it. The absence of a number on the
left indicates that the search should start at the minimum value in the
index. Similarly, an absent value on the right indicates that the
search should include values up to the maximum for that index.

Table 8.3 Examples of queries on an index of the sequence length.

Written Range Meaning

400 All sequences with a length of exactly 400.

400:500 All sequences with lengths between 400 and 500.

400: All sequences with lengths greater than 400.

:500 All sequences with lengths less than 500.

400:!500 All sequences with lengths between 400 and 500, 
excluding 500.

: A range from the minimum value to the maxi-
mum value, i.e., all sequences.
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Combining Ranges

Ranges can be combined using logical operators. For instance
either:

300:!500 | !600:700 

or 

300:700 ! 500:600 

would retrieve the same set of sequences, i.e., all sequences from
300 to 500, excluding 500, and all sequences from 600 to 700,
excluding 600.

8.2.5 Searching for Dates

Searches for dates can be made using one of the two special formats
recognized by the SRS query language. These are: YYYYMMDD
or DD-MMM-YYYY. For example,

20020619
19-Jun-2002

Dates can be used within ranges in the same way as other numbers.
For example,

[swissprot-date#20010415:20020414]
[swissprot-date#15-APR-2001:14-APR-2002]
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8.2.6 Searching Multiple Databanks

As well as allowing you to search a field of a single databank, the
SRS query language allows you to search multiple databanks in a
single query expression. This is done using a list of databank names,
enclosed in curly brackets, to replace the single databank name seen
in earlier examples. The names in the list must be separated by
spaces. For example:

[{swissprot swissnew sptrembl}-des:kinase]

searches for the word, “kinase”, in the Description index of the
SWISS-PROT, SWISSNEW and SPtrEMBL databanks.

It is often convenient to give a name to a group of databanks so that
that name can be used later in the query rather than repeating the list
of names. For instance:

[dbs={swissprot swissnew sptrembl}-des:kinase]
&[dbs-org:human]

creates the group, dbs, which combines the three databanks SWISS-
PROT, SWISSNEW and SPtrEMBL, and then uses the group name,
dbs, to replace the search name in the second part of the search.

8.3 Combining Searches

8.3.1 Introduction

The earlier parts of this chapter dealt with simple index searches.
The SRS query language can also be used to create more complex
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queries. These take the form of expressions and are constructed
using operands (see section 8.3.3 “Operands”, p. 155) and operators
(see section 8.3.4 “Operators”, p. 156).

8.3.2 General Syntax

Queries using the SRS query language take the general form:

operand operator operand ...

(See section 8.3.3 “Operands”, p. 155 and section
8.3.4 “Operators”, p. 156 for more information on operands and
operators, respectively.)

For example:

enzyme > pdb

where enzyme and pdb are operands specifying the databanks,
Enzyme and PDB respectively, and > is an operator telling SRS to
search for links between the databanks, and keep only those entries
which belong to the databank on the right. The result of this query is
a list of entries in the PDB databank that have links to the Enzyme
databank.

Combinations may also include index searches. For instance:

[swissprot-des:kinase] > pdb

will create a list of all the entries in the PDB databank that have
links to the results of the index search:

[swissprot-des:kinase]
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See section 8.2  “Searching in Indices” (p. 146), for an explanation
of this sub-search.

The above examples are fairly trivial, but the SRS query language
allows you to build up more complex queries using the various
operators. In addition expressions can be grouped using parentheses
so that they are treated as a single entity. You will see examples of
searches and ways of combining them, throughout this chapter.

8.3.3 Operands

Operands are the items upon which the expression is performed,
e.g., the name of a databank, or a set, etc.

Table 8.4 Typical SRS operands.

Operand Example Meaning

Databank 
name 

EMBL Each databank has a unique name.

Set name Q1 SRS gives each query a name which 
can be used when you want to perform 
an operation on the set of results from 
that query.

Index 
search

[embl-des:
kinase]

This command initiates a search in 
one or more indices, of one or more 
databanks.
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8.3.4 Operators

Operators tell SRS what to do with the operands, e.g., search for
links between two operands. Table 8.5 shows a list of available
operators. For more information on the types of operator see section
“Logical Operators” (p. 157) and section  “Link Operators” (p. 158).
For information on the use of operators, see section 8.3.5  “Use of
Operators to Combine Search Items” (p. 159).

Expression (Q1&Q2) If an expression is enclosed in paren-
theses, it is treated as a single operand. 
Parentheses can be nested to any 
degree.

Parent parent This is a special operand that allows 
the conversion of a set of subentries 
into a set of entries (see section 
8.4 “Entries and Subentries”, p. 161).

Table 8.4 Typical SRS operands. (Continued)

Operand Example Meaning

Table 8.5 SRS query language operators.

Operator Type Meaning
| Logical OR.
& Logical AND.
! Logical BUT NOT. This operator may need to be 

escaped in UNIX, using "/!".
> Link Link, keeping items in the set to the right of 

the >.



LION Bioscience 157

Logical Operators

The logical operators, OR (|), AND (&) and BUTNOT (!), can be
used to combine search words in an index search, or to combine sets
in a query.

The following figure illustrates the effects of the three operators in
an expression of the form, A operator B.

Figure 8.2 Logical operators in SRS.

Logical operations can only be performed between sets of the same
type. It is not possible, for instance, to combine a set of entries and a
set of subentries (see section 8.4 “Entries and Subentries”, p. 161)
using logical operators. In such cases, an additional link operation
must be specified (see section 8.4.1 “Links with Sets Containing
Subentries”, p. 162).

< Link Link, keeping items in the set to the left of 
the >.

>^ Link Get subtree defined by left operand (hierar-
chical links).

>_ Link Get leaf entries of the subtree defined by 
left operand (hierarchical links).

Table 8.5 SRS query language operators. (Continued)

Operator Type Meaning
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Link Operators

Link operators are unique to the SRS query language. The two link
operators, < and >, allow sets of data from different databanks to be
combined. 

Figure 8.3 shows two databanks, A and B, in which some entries in
A have links to entries in B. These links are processed to build link
indices that provide the basis for the link operation. The figure
shows the results of two searches for links between sets A and B,
using the operators, < and >.

Figure 8.3 Linked Data.

Links are not usually bidirectional; however, the link indices in SRS
are used bidirectionally. For instance: 

A > B

This retrieves those entries in B that are linked to entries in A.
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A < B

This retrieves those entries in A that are linked to entries in B.

8.3.5 Use of Operators to Combine Search Items

Combining queries allows you to refine your search results. This can
be done using logical operators (OR, AND, BUTNOT, see section
“Logical Operators”, p. 157) or link operators (see section “Link
Operators”, p. 158). Note that link operators take precedence over
logical operators. 

Example 8.2 Simple linking

This example searches for links to a specified databank in the results
of an index search:

[swissprot-des:kinase] > pdb

The result will be a list of all the entries in the PDB databank that
have links to the results of the index search:

[swissprot-des:kinase]

See section 8.2  “Searching in Indices” (p. 146), for an explanation
of index searches.

Example 8.3 Multiple linking 1

It is possible to combine several linking queries. For example:

[swissprot-id:acha_human] > prosite > swissprot 

The search first retrieves the SWISS-PROT entry “acha_human”.
This entry will have links to PROSITE entries that document the
protein family of which “acha_human” is a member. (In this case it
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is the family of neuronal acetylcholine receptors.) These items in the
PROSITE databank are retrieved. The next link retrieves SWISS-
PROT entries that are linked to the PROSITE entries, i.e., belong to
the neuronal acetylcholine receptor family. In effect, the entry
“acha_human” is being amplified to retrieve all the entries in
SWISS-PROT which document members of the protein family or
families to which it belongs.

Example 8.4 Multiple linking 2

A similar technique to that used in example 8.3 Multiple linking 1,
can be used to find related information in another databank to which
the initial entry is not linked.

[swissprot-id:gshr_caeel] > prodom > pdb 

The query retrieves a probable glutathione reductase (whose ID is
“gshr_caeel”) from SWISS-PROT, searches for entries in ProDom
which document related proteins, and then looks for links to PDB in
these entries. The result is a set of PDB protein structures that are
homologous to the SWISS-PROT entry “gshr_caeel”.

Example 8.5 Complex linking

This example can be thought of as being composed of two parts:

(q = [{swissprot swissnew}-des:kinase])!(q<swissnew)

The first part of the query searches the description fields of the
SWISS-PROT and SWISSNEW databanks, looking for “kinase”.
The second part of the search excludes any entries that have links to
the SWISSNEW databank. Using this technique, it is possible to
retrieve the entries for “kinase”, but exclude any that are replaced by
(more up to date) entries in SWISSNEW.
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The distinction being made here is that entries in SWISSNEW will
not be linked to themselves (or other entries in SWISSNEW), so all
the SWISSNEW entries will be kept. However, any entry in
SWISS-PROT that has been replaced by an entry (to which that
entry is linked) in SWISSNEW will be picked up and rejected. In
this way, out-of-date entries are excluded.

Note: The first part of the query also defines a group, q, which con-
tains the SWISS-PROT and SWISSNEW databanks. This is used in
the second part of the query rather than listing the databanks explic-
itly (see section 8.2.6 “Searching Multiple Databanks”, p. 153).

Example 8.6 Searching multiple databanks and screening for over-
laps

Many protein or DNA databanks overlap to a great extent, which
creates a lot of redundancy; however, the annotation of equivalent
entries in different databanks can be quite varied. This can be useful
for string searching because the probability of finding a certain
enzyme name is greater if you can search all sequence databanks.
After the search, links can be used to remove any overlaps.

See Example 8.5 Complex linking, for how this might be done.

8.4 Entries and Subentries

Sets originating from the same databank may have different set
types. Consider the two queries: 

[swissprot-keywords:transmembrane]
[swissprot-ftkey:transmem]
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The first query retrieves all SWISS-PROT entries that include
“transmembrane” in the keywords index. The ftkey index, however,
has a special type, allowing it to find features of a given type within
entries. Thus the second query retrieves a set of subentries within
SWISS-PROT entries. Each subentry is a transmembrane feature.

Note: The second query above will retrieve many more entries than
the first because most transmembrane proteins have more than one
membrane spanning segment. If you requested the sequences for the
entries in the second set, you would get the transmembrane seg-
ments rather than the parent entry’s sequence.

8.4.1 Links with Sets Containing Subentries

Simple Links

It is not possible to combine sets of entries with sets of subentries
using the logical operators; however, link operators may be used
between sets of entries and sets of subentries. For example:

[swissprot-org:human] > [swissprot-ftkey:transmem] 

returns a set of transmembrane segment subentries found in human
proteins, whereas

[swissprot-org:human] < [swissprot-ftkey:transmem] 

returns all human proteins that have transmembrane segments.
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Parent Links

Sometimes it is necessary to do an explicit conversion from
subentries to entries. This can be done using the operand, parent.
This method looks for links from the subentries to their respective
parent entries and retrieves a set containing parent entries. For
example:

[swissprot-ftkey:transmem] > parent

retrieves the parent entries (the entries to which the subentries
belong) for the set of subentries from SWISS-PROT that have
transmembrane sequence features. Logical operators can then be
used to combine the set of parent entries with another set of entries.
Furthermore, as with other SRS query language commands, it is
possible to combine the link to the parent entries and the subsequent
operations into the same command, see section  “More Complex
Links using the Parent Operand” (p. 163).

More Complex Links using the Parent Operand

The command:

[swissprot-ftkey:transmem] > parent | 
[swissprot-key:transmembrane] 

returns all entries that have the keyword, “transmembrane”, or that
have “transmem” sequence features. The index search [swissprot-
ftkey:transmem] results in a set of subentries whereas the index
search [swissprot-key:transmembrane] returns a set of entries.
These sets cannot be combined directly using a logical operator.
Instead, an extra step must be added, which finds the set of parent
entries to which the subentries belong. The resultant set of parent
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entries can then be combined with the set from the second index
search using a logical operator.

This type of search may be necessary to ensure all entries with a
certain property are retrieved because the annotation is often
incomplete.

8.5 Storing Intermediate Results in Sets

If a query becomes very complicated, it may be convenient to store
an intermediate result, into a set with a name which can be used later
in the query. This is particularly useful to save typing out the query
several times, but does not actually save a file. This example is an
index query in EMBL that is then linked to both SWISS-PROT and
SWISSNEW:

[embl-org:escherichia coli] > SWISSPROT | 
[embl-org:escherichia coli]>SWISSNEW

The EMBL index query is specified twice, however, it is possible to
store the result of the index query in a set, e.g., temp, which saves
duplicate typing of the index query. The assignment operation must
be within parentheses, as shown:

(temp=[embl-org:escherichia coli])>prosite |
 temp > SWISSNEW
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