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Chapter 1

Basics

1.1 Introduction

1.1.1 Jalview

Jalview is a multiple sequence alignment viewer, editor and analysis tool. It is designed to be plat-
form independent (running on Mac, MS Windows, Linux and any other platforms that support Java).
Jalview is capable of editing and analysing large alignments (thousands of sequences) with mini-
mal degradation in performance. It is able to show multiple integrated views of the alignment and
other data. Jalview can read and write many common sequence formats including FASTA, Clustal,
MSF(GCG) and PIR.

There are two types of Jalview program. The Jalview Desktop is a standalone application that pro-
vides powerful editing, visualization, annotation and analysis capabilities. The JalviewdS that has
the same core visualization, editing and analysis capabilities as the desktop, without the desktop’s
webservice. It is designed to be opened in a web browserE] and includes a javascript API.

The Jalview Desktop provides access to protein and nucleic acid sequence, alignment and structure
databases, and includes the Jmo]E] and Chimera viewer for molecular structures, and the VARNA[ﬂ
program for the visualization of RNA secondary structure. It also provides a graphical user interface
for the multiple sequence alignment, conservation analysis and protein disorder prediction methods
provided as Java Bioinformatics Analysis Web Services (JABAWS). JABAWSﬂ is a system for run-
ning bioinformatics programs that you can download and run on your own machine or cluster, or
install on compute clouds.

1A demonstration version of Jalview (Jalview Micro Edition) also runs on a mobile phone but the functionality is limited.
2Provided under the LGPL licence at http://www. jmol.org

3Provided under GPL licence at http://varna.lri.fr

4released under GPL at http://www.compbio.dundee.ac.uk/jabaws
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1.1.2 Jalview’s Capabilities

Figure [1.T] gives an overview of the main features of the Jalview desktop application. Its primary
function is the editing and visualization of sequence alignments, and their interactive analysis. Tree
building, principal components analysis, physico-chemical property conservation and sequence con-
sensus analyses are built into the program. Web services enable Jalview to access online alignment
and secondary structure prediction programs, as well as to retrieve protein and nucleic acid se-
quences, alignments, protein structures and sequence annotation. Sequences, alignments, trees,
structures, features and alignment annotation may also be exchanged with the local filesystem.
Multiple visualizations of an alignment may be worked on simultaneously, and the user interface
provides a comprehensive set of controls for colouring and layout. Alignment views are dynamically
linked with Jmol and UCSF Chimereﬂ structure displays, a tree viewer and spatial cluster display,
facilitating interactive exploration of the alignment’s structure. The application provides its own
Jalview project file format in order to store the current state of an alignment and analysis windows.
Jalview also provides WYSIWI(ﬂ style figure generation capabilities for the preparation of align-
ments for publication.
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Figure 1.1: Capabilities of the Jalview Desktop. The Jalview Desktop Application provides
a stable environment for the creation, editing and analysis of alignments and the
generation of figures.

5UCSF Chimera needs to be installed separately. It is available free for academic use from https://www.cgl.ucsf.
edu/chimera/download.html
SWYSIWIG: What You See Is What You Get.
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Jalview History

Jalview was initially developed in 1996 by Michele Clamp, James Cuff, Steve Searle and Geoff Barton
at the University of Oxford and then the European Bioinformatics Institute. Development of Jalview
2 was made possible with eScience funding from the BBSR(ﬂ in 2004, enabling Andrew Waterhouse
and Jim Procter to re-engineer the original program to introduce contemporary developments in
bioinformatics and take advantage of the latest web and Java technology. Jalview’s development
has been supported from 2009 onwards by BBSRC funding, and since 2014 by a Wellcome Trust
Biomedical Resource grantﬂ In 2010, 2011, and 2012, Jalview benefitted from the |Google Summer
of Code, when Lauren Lui and Jan Engelhardt introduced new features for handling RNA alignments
and secondary structure annotation, in collaboration with Yann PontyE]

Citing Jalview

If you use Jalview in your work you should cite:

"Jalview Version 2 - a multiple sequence alignment editor and analysis workbench"
Waterhouse, A.M., Procter, J.B., Martin, D.M.A, Clamp, M. and Barton, G. J. (2009)
Bioinformatics doi: 10.1093/bioinformatics/btp033

This paper supersedes the original Jalview publication:

"The Jalview Java alignment editor"

Michele Clamp, James Cuff, Stephen M. Searle and Geoffrey J. Barton (2004)
Bioinformatics 20 426-4217.

1.1.3 About this Tutorial

This tutorial is written in a manual format with short exercises where appropriate. The first few
sections concerns the basic operation of Jalview and should be sufficient for those who want to launch
Jalview (Section [1.2), open an alignment (Section [1.4), perform basic editing (Section [2), colouring
(Section [3.1), and produce publication and presentation quality graphical output (Section [3.2).

The remaining sections of the manual cover the visualization and analysis techniques available
in Jalview. These include working with the embedded Jmol molecular structure viewer (or UCSF
Chimera), building and viewing trees and Principal Components Analysis (PCA) plots, and using
trees for sequence conservation analysis. Section[4]details the creation and visualization of sequence,
features and alignment annotation. The alignment and secondary structure prediction services are
described in detail in Sections [5| and respectively. Section discusses specific features of use
when working with nucleic acid sequences, such as translation and linking to protein coding regions,
and the display and analysis of RNA secondary structure. An overview of the Jalview Desktop’s
webservices is given in Section [10.1]

7Biotechnology and Biological Sciences Research Council grant “VAMSAS: Visualization and Analysis of Molecules,
Sequence Alignments and Structures”, a joint project to enable interoperability between Jalview, TOPALi and AstexViewer.

8Wellcome grant number 101651/Z/13/Z

9http://www.lix.polytechnique.fr/ ponty/
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Typographic Conventions

Keystrokes using the special non-symbol keys are represented in the tutorial by enclosing the pressed
keys with square brackets (e.g. [RETURN] or [CTRL]).

Keystroke combinations are denoted with a ‘-’ symbol (e.g. [CTRL]-C means press [CTRL] and the ‘C’
key simultaneously).

Menu options are given as a path from the menu that contains them. For example File = Input
Alignment = From URL means to select the ‘From URL option from the ‘Input Alignment’ submenu
of a window’s ‘File’ dropdown menu.

1.2 Launching the Jalview Desktop Application

Figure 1.2: Download page on the Jalview web site at www.jalview.org.

This tutorial is based on the Jalview Desktop application. Much of the information will also be useful
for users of the JalviewdJS, which has the same core editing, analysis and visualization capabilities.
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The Jalview Desktop, however, is much more powerful, and includes additional support for interac-
tion with external web services, powerful molecular graphics programs, and production of publication
quality graphics.

The Jalview Desktop application can be downloaded from the download link on the Jalview website,
which takes you to (www.jalview.org/download). The page automatically displays the options avail-
able for your computer (e.g. if you have Mac or PC), and a button to show all available downloads.
These include special ’executable Jar’ distributions useful if you want to run a specific version of
Jalview. To ensure you are running the latest version of Jalview, we recommend downloading the
Jalview Desktop Installer package for your platform, clicking on the downloaded file and following
the instructions to install it. Once installed, the Jalview Application will automatically update itself
when a new version is released.

When the Jalview Desktop application is launched, you will first see a loading screen whilst it checks
for updates, then the program will start with the Jalview splash screen (Figure [1.3). This gives
information about the version and build date that you are running, information about later versions
(if available), and the paper to cite in your publications. This information is also available on the
Jalview web site at https://www. jalview.org.

Figure 1.3: Jalview splash screen.

When Jalview starts it will automatically load an example alignment from the Jalview site. This
behaviour can be switched off in the Jalview Desktop preferences dialog by unchecking the open file
option. This alignment will look like the one in Figure [I.4](taken from Jalview version 2.10.1).
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Figure 1.4: Default startup for Jalview.

Exercise 1: Launching Jalview from the Jalview Website

1.a. Open the Jalview web site (www.jalview.org) in your web browser. To instal Jalview,
first click the 'Download’ link in the top right hand corner of the Jalview homepage.
This will open the download webpage, the options available will reflect if you have
Mac or PC computer.

1.b. Download the application by clicking the download link as appropriate for your com-
puter operating system.

1.c. Instal the Jalview application by going to the download folder and clicking on the
downloaded file, and follow the instructions.

1.d. If you are having any issues, it may help changing the browser.

1.e. To disable opening of the demonstration project during the launch, go to the Tools =
Preferences... menu on the desktop. A ‘Preference’ dialog box opens, untick the box
adjacent to the ‘Open file’ entry in the ‘Visual’ preferences tab. Click OK to save the
preferences.

1.f. To reload the original demo file select the File= From URL entry in the Desktop
menu. Click on the URL history button (a downward arrow on the right hand side of
the dialog box) to view the files, select exampleFile_2_7.jvp (shown as https://www.
jalview.org/examples/exampleFile_2_7. jvp) then click OK.

Notes

o To make Jalview display a different alignment when it is launched, then go to the
Tools = Preferences... menu on the desktop. Then tick the ‘Open file’ entry of ‘Visual’
preferences tab, type in the URL of the sequence you want to load.

See the video at: https://www. jalview.org/Help/Getting-Started.
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Jalview News RSS Feed

Announcements are made available to users of the Jalview Desktop via the Jalview Newsreader.
This window will open automatically when new news is available, and can also be accessed via the
Desktop’s Tools = Show Jalview News menu entry.

Figure 1.5: The Jalview News Reader. The newsreader opens automatically when new arti-
cles are available from the Jalview Desktop’s news channel.

1.2.1 Getting Help

Built in Documentation

Jalview has comprehensive on-line help documentation. Select Help = Documentation from the
main desktop window menu and a new window will open (Figure [1.6). The appropriate topic can
then be selected from the navigation panel on the left hand side. To search for a specific topic, click
the ‘search’ tab and enter keywords in the box which appears.

Email Lists

The Jalview Discussion list (jalview-discuss@jalview. org) provides a forum for Jalview users and
developers to raise problems and exchange ideas - any problems, bugs, and requests for help should
be raised here. The jalview-announce@jalview.org list can also be subscribed to if you wish to be
kept informed of new releases and developments.

Archives and mailing list subscription details can be found in the Jalview web site’s community
sectionl
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Figure 1.6: Accessing the built in Jalview documentation.

1.3 Navigation

The major features of the Jalview Desktop are illustrated in Figure The alignment window is
the primary window for editing and visualization, and can contain several independent views of the
alignment being worked with. The other windows (Trees, Structures, PCA plots, etc) are linked to a
specific alignment view. Each area of the alignment window has a separate context menu accessed
by clicking the right mouse button.

Jalview has two navigation and editing modes: normal mode, where editing and navigation is
performed using the mouse, and cursor mode where editing and navigation are performed using
the keyboard. The F2 key is used to switch between these two modes.

Note: On MacBooks and other laptops with compact keyboards, you may need to press the function
key [Fn] when pressing any of the numbered function keys. So to toggle between keyboard and
normal mode, press [Fn]-[F2].
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Figure 1.7: The anatomy of Jalview. The major features of the Jalview Desktop Application
are labeled.

Exercise 2: Navigation

Jalview has two navigation and editing modes: normal mode (where editing and navigation

are via the mouse) and the cursor mode (where editing and navigation are via the keyboard).

The F2 key is used to switch between these two modes. With a Mac, the key combination Fn

and F2 keys are needed, as the F2 button is often assigned to screen brightness. Jalview

always starts up in normal mode.

2.a. Load an example alignment from its URL (https://www.jalview.org/examples/
exampleFile_2_7. jar) via the Desktop using File = Input Alignment = from URL
dialog box. (The URL should be stored in its history and clicking on the down arrow
on the dialog box is an easy way to access it.)

2.b. Scroll around the alignment using the alignment (vertical) and ruler (horizontal)

scroll bars.
2.c. Find the Overview Window, View = Overview Window and open it. Move around the

alignment by clicking and dragging the red box in the overview window.

2.d. Return to the alignment window, look at the status bar (lower left hand corner of the
alignment window) as you move the mouse over the alignment. It indicates informa-
tion about the sequence and residue under the cursor.

2.e. Press [F2] key, or [Fn]-[F2] on Mac, to enter Cursor mode. Use the direction keys to
move the cursor around the alignment.

2.f. Move to sequence 7 by pressing 7 S. Move to column 18 by pressing 1 8 C. Move to
residue 18 by pressing 1 8 P. Note that these can be two different positions if gaps
are inserted into the sequence. Move to sequence 5, column 13 by typing 1 3, 5

[RETURN].
Note: To view Jalview’s comprehensive on-line help documentations select Help in desktop

window menu, clicking on Documentation will open a Documentation window. Select topics
from the navigation panel on the left hand side or use the Search tab to locate specific key
words.

See the video at: https://www. jalview.org/Help/Getting-Started.
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1.3.1 Navigation in Normal Mode

Jalview always starts up in Normal mode, where the mouse is used to interact with the displayed
alignment view. You can move about the alignment by clicking and dragging the ruler scroll bar to
move horizontally, or by clicking and dragging the alignment scroll bar to the right of the alignment
to move vertically. If all the rows or columns in the alignment are displayed, the scroll bars will not
be visible.

Each alignment view shown in the alignment window presents a window onto the visible regions of
the alignment. This means that with anything more than a few residues or sequences, alignments
can become difficult to visualize on the screen because only a small area can be shown at a time.
Here, it helps, to have an overview of the whole alignment, especially when it is large. Select View
= Overview Window from the Alignment window menu bar (Figure[1.8).

Figure 1.8: Alignment Overview Window. The overview window for a view is opened from
the View menu.

The red box in the overview window shows the current view in the alignment window. A percent
identity histogram is plotted below the alignment overview. Shaded parts indicate rows and columns
of the alignment that are hidden (for more information see Section [2.5). You can navigate around the
alignment by dragging the red box.

Alignment and analysis windows are closed by
clicking on the usual ‘close’ icon (indicated by
arrows on Mac OS X). If you want to close all CISE All - -

Raise Associated Windows

the alignments and analysis windows at once, Ml les Assaclated WisHows

then use the Window = Close All option from |

the Jalview desktop. : MuscleWs alignment of Uniref50 Sequen

Average distance tree using BLOSUMG2 ¢
A\ - LF

Warning: Make sure you have saved your , :
. FAPR | A avEnTREN £ BB

work because this cannot be undone!
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1.3.2 Navigation in Cursor Mode

Cursor mode navigation enables the user to quickly and precisely navigate,
select and edit parts of an alignment. On pressing F2 to enter cursor mode
the position of the cursor is indicated by a black background and white text.
The cursor can be placed using the mouse or moved by pressing the arrow
keys (1, |, —, =).

Rapid movement to specific positions is accomplished as listed below:

o

Jump to Sequence n: Type a number n then press [S] to move to sequence (row) n.

o

Jump to Column n: Type a number n then press [C] to move to column n in the alignment.

o

Jump to Residue n: Type a number n then press [P] to move to residue number n in the
current sequence.

o

Jump to column m row n: Type the column number m, a comma, the row number n and
press [RETURN].

1.3.3 The Find Dialog Box

A further option for navigation is to use the Select = Find... function. This opens a dialog box into
which can be entered regular expressions for searching sequences and sequence IDs, or sequence
numbers. Hitting the [Find next] button will highlight the first (or next) occurrence of that pattern
in the sequence ID panel or the alignment, and will adjust the view in order to display the highlighted
region. The Jalview Help provides comprehensive documentation for this function, and a quick guide
to the regular expressions that can be used with it.

1.4 Loading Sequences and Alignments

1.4.1 Drag and Drop

In most operating systems you can drag a file icon from a file browser window and drop it on an open
Jalview application window. The file will then be opened as a new alignment window. Drag and drop
also works when loading data from a URL - simply drag the link or url from the address panel of
your browser onto an alignment or the Jalview desktop background and Jalview will load data from
the URL directly.

1.4.2 From a File

Jalview can read sequence alignments from a sequence alignment file. This is a text file, not a word
processor document. For entering sequences from a wordprocessor document see Cut and Paste
(Section [1.4.4). Select File = Input Alignment = From File from the main menu (Figure[1.9). You
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will then get a file selection window where you can choose the file to open. Remember to select the
appropriate file type. Jalview can automatically identify some sequence file formats.

Figure 1.9: Opening an alignment from a file saved on disk.
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Exercise 3: Loading Sequences
3.a. Use Window = Close All from the Desktop window menu to close all windows.

3.b. Loading sequences from URL: Selecting File = Input Alignment = From URL
from the Desktop and enter https://www. jalview.org/tutorial/alignment.fa/in
the box. Click OK to load the alignment.

3.c. Loading sequences from a file: Close all windows using the Window = Close
All menu option from the Jalview desktop. Then type the same URL (https:
//www.jalview.org/tutorial/alignment.fa) into your web browser. Then from
the browser, save the fasta file (.fa) file to your desktop using File = Save Page as.
Open the file you have just saved on your computer in Jalview by selecting File =
Input Alignment = From File from the desktop menu. Select the file and click OK to

load.
3.d. Loading sequences by ‘Drag and Drop’/ ‘Cut and Paste’:

(i) Drag the alignment.fa file that you have just saved on your computer from its
folder and drop it onto the Jalview desktop window, the alignment should open.

(i) Open https://www. jalview.org/examples/estrogenReceptorProtein.fain a
web browser. Test the differences between (a) dragging the URL directly from
browser onto the Jalview desktop. (If the URL is downloaded, alternatively locate
the file in your download directory and drag it onto the desktop.) (b) dragging the
URL from browser onto the existing alignment.fa alignment window in the Jalview
desktop.

(iii) Open https://www.jalview.org/examples/estrogenReceptorCdna.fa in a
web browser. Note that this is a cDNA file. Drag the URL from browser onto the
estrogenReceptorProtein.fa protein alignment window in the Jalview desktop. A di-
alogue box opens asking ‘Would you like to open as split window, with ¢cDNA and
protein linked?’ select ‘Split Window’ option. A split window opens in the Jalview
desktop.

3.e. The text editor:

(i) Open the alignment.fa file that you saved previously using text editor. Copy the
sequence text into the clipboard using [CTRL]-A and then [CTRL]-C.

(i1) Move the mouse pointer onto the Jalview desktop window’s background and right-
click to open the context window. Select the Paste to New Window menu option.

(iii) In the Jalview desktop menu, select File = Input Alignment = From Textbox.
Paste the clipboard into the large window using [CTRL]-V. Click New Window and
the alignment will be loaded.

3.f Loading sequences from Public Database: (i) Select File = Fetch Sequences...
from the Jalview desktop menu. The Select Database Retrieval Source dialog will
open listing all the database sources. Select the PFAM seed database and click OK.
(i1)) The New Sequence Fetcher window will open. Enter the accession number
PF03460 and click OK. An alignment of about 174 sequences should load.

3.g. These can be viewed using the Overview window accessible from View = Overview

Window.
See the video at: https://www. jalview.org/Help/Getting-Started

1.4.3 From a URL

Jalview can read sequence alignments directly from a URL. Please note that the files must be in a
sequence alignment format - an HTML alignment or graphics file cannot be read by Jalview. Select
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File = Input Alignment = From URL from the main menu and a window will appear asking you to
enter the URL (Figure|[1.10). Jalview will attempt to automatically discover the file format.

\: ry At Fiom UK
Enter LRL o Inpun File

Bitp:f fwew jalvireroe g uterial / alignment.fa

Caneel (N

Figure 1.10: Opening an alignment from a URL.

1.4.4 Cut and Paste

Documents such as those produced by Microsoft Word cannot be readily understood by Jalview. The
way to read sequences from these documents is to select the data from the document and copy it to
the clipboard. There are two ways to do this. One is to right-click on the desktop background, and
select the ‘Paste to new window’ option in the menu that appears. The other is to select File = Input
Alignment = From Textbox from the main menu, paste the sequences into the text window that will
appear, and select New Window (Figure [1.11I). In both cases, presuming that they are in the right
format, Jalview will happily read them into a new alignment window.

LI Tt i Pritd Agmaaony [ a4
Fis  Nde

Figure 1.11: Opening an alignment from pasted text.

1.4.5 From a Public Database

Jalview can retrieve sequences and sequence alignments from the public databases housed at the
European Bioinformatics Institute, including Uniprot, Pfam, Rfam and the PDB. Jalview’s sequence
fetching capabilities allow you to avoid having to manually locate and save sequences from a web
page before loading them into Jalview. It also allows Jalview to gather additional metadata provided
by the source, such as annotation and database cross-references.

To begin retrieving data, select File = Fetch Sequences ... from the main menu. A window will
then appear (Figure showing all the database sources Jalview can access (grouped by the type
of database). Once you've selected the appropriate database by double clicking it or hitting OK, the
database selection window will close and the sequence fetcher for that database will appear. You can
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then enter one or several database IDs or accession numbers separated by a semicolon and press OK.
Jalview will then attempt to retrieve them from the chosen database. Example queries are provided
for some databases to test that a source is operational, and can also be used as a guide for the type
of accession numbers understood by the source.

Figure 1.12: Retrieving sequences from a public database.

1.4.6 Memory Limits

Jalview 2.11 and later will automatically maximise the amount of memory available, but if you are
using an earlier version or launching Jalview in a specialised way you may need ensure that you
have allocated enough memory to work with your data. On most occasions, Jalview will warn you
when you have tried to load an alignment that is too big to fit in to memory (for instance, some of
the PFAM alignments are very large). You can find out how much memory is available to Jalview
with the desktop window’s = Tools = Show Memory Usage function, which enables the display of
the currently available memory at the bottom left hand side of the Desktop window’s background.
Should you need to increase the amount of memory available to Jalview, full instructions are given
in the built in documentation (opened by selecting Help = Documentation) and on the JVM memory
parameters page (bhttps://www.jalview.org/jvmmemoryparams.html).

1.5 Saving Sequences and Alignments

1.5.1 Saving Alignments

Jalview allows alignments to be saved to file in a variety of formats so they can be restored at a
later date, passed to colleagues or analysed in other programs. From the alignment window menu
select File = Save As and a dialog box will appear (Figure[1.13). You can navigate to an appropriate
directory in which to save the alignment. Jalview will remember the last filename and format used
to save (or load) the alignment, enabling you to quickly save the file during or after editing by using
the File = Save entry. The File = Output To Textbox menu option allows the alignment to be copied
and pasted into other documents or web servers.
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Jalview offers several different formats in which an alignment can be saved. Of these, only the
jalview project format (.jar or .jvp) will preserve the colours, groupings and other additional infor-
mation in the alignment. The other formats produce text files containing just the sequences with
no visualization information, although some allow limited annotation and sequence features to be
stored (e.g. AMSA). Unfortunately, as far as we are aware only Jalview can read Jalview project files.

Figure 1.13: Saving alignments in Jalview to disk.

Exercise 4: Saving Alignments
4.a. Launch Jalview afresh, or use Desktop = Window = Close all .

4.b. Load the ferredoxin alignment (PF03460) from PFAM (seed) (see Exercise|3).

4.c. Select File = Save As from the alignment window menu. Choose a location into which
to save the alignment and select your preferred format. All formats except Jalview
jvp can be viewed in a normal text editor (e.g. Notepad) or in a web browser. Enter a
file name, select file type and click Save.

4.d. Check this file by closing all windows and opening it with Jalview, or by browsing to
it with your web browser.

4.e. Repeat the previous steps saving the files in different file formats.

4.f. Open the files in a normal text editor and compare the appearance of the different
file formats.

4.g. Select File = Output to Textbox = FASTA. Select and copy this alignment to the
clipboard using the textbox menu options Edit = Select All followed by Edit = Copy.
The alignment can then be pasted into any application of choice, e.g. a word processor
or web form.

4.h. Ensure at least one alignment window is active in Jalview. Open the overview win-
dow View = Overview Window and click and drag to move the red box to any part of
the alignment. Select File = Save Project from the desktop window menu and save
the project in a suitable folder.

4.i. Close all windows and then load the project via the File = Load Project menu option.
Observe how many of the windows reopen. Are they the same as when they were
saved ?

See the video at: https://www. jalview.org/Help/Getting-Started.
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1.5.2 dJalview Projects

If you wish to save a complete Jalview session rather than
just a single alignment (e.g. because you have calculated trees
or multiple different alignments) then save your work as a
Jalview Project file (.jvp)FE] From the main menu select File
= Save Project and a file save dialog box will appear. Loading
a project will restore Jalview to exactly the view at which the
file was saved, complete with all alignments, trees, annotation
and displayed structures rendered appropriately.

w  Jalview m Took \Viesded Halp Window

10Tip: Ensure that that plenty of memory is available to Jalview when working with large alignments in Jalview projects.
See Section for how to check this.
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Selecting and Editing Sequences

Jalview makes extensive use of selections - most of the commands available from its menus operate
on the currently selected region of the alignment, either to change their appearance or perform some
kind of analysis. This section illustrates how to make and use selections and groups.

2.1 Selecting Parts of an Alignment

Selections can be of arbitrary regions in an alignment, one or more complete columns, or one or more
complete sequences. A selected region can be copied and pasted as a new alignment using the Edit
= Copy and Edit = Paste = To New Alignment in the alignment window menu options. To clear
(unselect) the selection press the [ESC] key.

2.1.1 Selecting Arbitrary Regions

To select part of an alignment, place the mouse at the top left corner of the region you wish to select.
Press and hold the mouse button and drag the mouse to the bottom right corner of the chosen region
then release the mouse button. A dashed red box appears around the selected region (Figure [2.1).

2.1.2 Selecting Columns

To select the same residues in all sequences, click and drag along the alignment ruler. This selects the
entire column of the alignment. Ranges of positions from the alignment ruler can also be selected
by clicking on the first position and then holding down the [SHIFT] key whilst clicking the other
end of the selection. Discontinuous regions can be selected by holding down [CTRL] and clicking
on positions to add to the column selection. Note that each [CTRL]-Click (PC) or [CMD]-Click (Mac)
changes the current selected sequence region to that column, it adds to the column selection. Selected
columns are indicated by red highlighting in the ruler bar (Figure 2.2).

To select multiple complete sequences, click and drag the mouse down the sequence ID panel. The

19
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Figure 2.1: Selecting a region in an alignment.

Figure 2.2: Selecting multiple columns in an alignment. The red highlighting on the align-
ment ruler marks the selected columns. Note that only the most recently selected
column has a dashed-box around it to indicate a region selection.
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same techniques can be used as for columns above ([SHIFT]-Click for continuous and [CTRL]-Click
(or [CMD]-Click for Mac) to select discontinuous ranges of sequences (Figure [2.3).

2.1.3 Selecting Sequences

Figure 2.3: Selecting multiple sequences in an alignment. Use [CTRL] or [SHIFT] to select
many sequences at once.

2.1.4 Making Selections in Cursor Mode

To define a selection in cursor mode (which is enabled by pressing [F2] when the alignment window
is selected), navigate to the top left corner of the proposed selection (using the mouse, the arrow
keys, or the keystroke commands described in Section [1.3.2). Pressing the [Q] key marks this as the
corner. A red outline appears around the cursor (Figure 2.4).

Navigate to the bottom right corner of the proposed selection and press the [M] key. This marks the
bottom right corner of the selection. The selection can then be treated in the same way as if it had
been created in normal mode.

Figure 2.4: Making a selection in cursor mode. Navigate to the top left corner (left), press
[Q], navigate to the bottom right corner and press [M] (right).
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Figure 2.5: Creating a new group from a selection.

2.1.5 Inverting the Current Selection

The current sequence or column selection can be inverted, using Select = Invert Sequence/Column
Selection in the alignment window. Inverting the selection is useful when selecting large regions in
an alignment, simply select the region that is to be kept unselected, and then invert the selection.
This may also be useful when hiding large regions in an alignment (see Section [2.5). Instead of
selecting the columns and rows that are to be hidden, simply select the region that is to be kept
visible, invert the selection, then select View = Hide = Selected Region.

2.2 Creating Groups

Selections are lost as soon as a different region is selected. Groups can be created which are labeled
regions of the alignment. To create a group, first select the region which is to comprise the group.
Then click the right mouse button on the selection to bring up a context menu. Select Selection =
Edit New Group = Edit name and description of current grou;E] then enter a name for the group in
the dialog box which appears.

By default the new group will have a box drawn around it. The appearance of the group can be
changed (see Section [3.1). This group will stay defined even when the selection is removed.

2.3 Exporting the Current Selection

The current selection can be copied to the clipboard (in PFAM format). It can also be output to a
textbox using the output functions in the pop-up menu obtained by right clicking the current selec-
tion. The textbox enables quick manual editing of the alignment prior to importing it into a new
window (using the New Window button) or saving to a file with the File = Save as pulldown menu
option from the text box.

1In earlier versions of Jalview, this entry was variously ‘Group’, ‘Edit Group Name’, or ‘JGroupXXXXX’ (Where XXXXX
was some serial number).
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Exercise 5: Making Selections and Groups
5.a. Load the ferredoxin alignment (PF03460 from PFAM (seed)).

5.b. Selecting an arbitrary region. Choose a residue and place the mouse cursor on it
(residue information will show in alignment window status bar). Click and drag the
mouse to the bottom-right to create a selection. As you drag, a red box will ‘rubber
band’ out to show the extent of the selection. Release the mouse button and a red box
borders the selected region. Press [ESC] to clear this.

5.c. Select one sequence by clicking on the sequence ID panel. Note that the sequence
ID takes on a highlighted background and a red box appears around the selected
sequence. Hold down [SHIFT] and click another sequence ID a few positions above or
below. Note how the selection expands to include all the sequences between the two
positions on which you clicked. Hold down [CTRL] (or [CMD] on Mac) and then click
on several sequences’ IDs - both selected and unselected. Note how unselected IDs
are individually added to the selection and previously selected IDs are individually

deselected.
5.d. Select columns by clicking on the Alignment Ruler. Note that the selected column

is marked with a red box. Hold down [SHIFT] and click a column beyond. Note the
selection expands to include all the sequences between the two positions on which
you clicked.

5.e. Enter Cursor mode using [F2], or [Fn]-F2 for Macs. Navigate to column 59, row 1 by
pressing 5 9, 1 [RETURN]I. Press Q to mark this position. Navigate to column 65,
row 8 by pressing 6 5, 8 [RETURNI. Press M to complete the selection.

5.f Note to clear the selection press the [ESC] key.

5.g. To create a group from the selected the region, click the right mouse button when
mouse is on the selection, this opens a context menu in the alignment window.
Open the Selection = Edit New Group = Group Colour menu and select Percentage
Identity. This will turn the selected region into a group and colour it accordingly.

5.h. Hold down [CTRL] ([CMD] on Mac) and use the mouse to select and deselect se-
quences in the alignment by clicking on their Sequence ID label. Note how the group
expands to include newly selected sequences, and the Percentage Identity colouring
changes.

5.i. Another way to resize the group is simply to use the mouse to click and drag the
right-hand edge of the selected group.

5.j. The current selection can be exported and saved, place mouse on the text area and
right clicking the mouse to open the Sequence ID context menu. Select appropriate
menu option and pick an output format (eg BLC) from the Selection = Output to

Textbox ... submenu.
5.k. In the Alignment output window that opens, try manually editing the alignment

before clicking the New Window button. This opens the edited alignment in a new
alignment window.
See the video at: https://www. jalview.org/training/Training-Videos,

2.4 Reordering an Alignment

Sequence reordering is simple. Highlight the sequences to be moved then press the up or down
arrow keys (1, |) as appropriate (Figure [2.6). If you wish to move a sequence up past several other
sequences it is often quicker to select the group past which you want to move it and then move the
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group rather than the individual sequence.

Figure 2.6: Reordering the alignment. The selected sequence moves up one position on press-
ing the 1 key.

Exercise 6: Reordering the Alignment

6.a. Close windows.
Load the ferredoxin alignment (PF03460 from PFAM (seed)).

6.b. Select one of the sequences in the sequence ID panel, use the up and down arrow
keys to alter the sequence’s position in the alignment. (Note that this will not work

in cursor mode)
6.c. To select and move multiple sequences, use hold [SHIFT], and select two sequences

separated by one or more un-selected sequences, repeat using the [CTRL] key. Note
how multiple sequences are grouped together when they are re-ordered using the up
and down arrow keys.

See the video at: https://www. jalview.org/training/Training-Videos,

2.5 Hiding Regions

It is sometimes convenient to exclude some sequences or residues in the alignment without actually
deleting them. Jal