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Chapter

1

Introduction

Getting started with GPMAW (General Protein/Mass Analysis for
Windows).

What is GPMAW 1.1

As the name implies, GPMAW is a program for the analysis of protein
primary structures, particularly using mass spectrometry.

The initial purpose of the program,
simple question: given a certain peptide mass how many peptides can be
constructed that fit with a mass within the given precision (see Chapter 6).
The answer to this trivial question is easily solved with a computer while it is
rather tedious and error-prone using a calculator.

Since then the program has expanded in a number of directions, but most of
these are characterized by the fact that they are based upon previous
knowledge of a known sequence. This has necessitated the interfacing to
protein databases, with all the problems of exponentially growing data-input
(from less than 10,000 proteins in 1988 to more than 700,000 proteins today,
EMBL non-redundant database).

Having loaded or entered your sequence (GPMAW interfaces to a number of
other file formats and hardware), the sequence can be post-translationally
modified and cross-links established (Chapter 3). The protein can be cleaved
based on a number of parameters (using enzymes or chemicals) and the
resulting peptides can be sorted, viewed, and further characterized based on
a number of parameters (Chapter 9).

One of the central part in mass spectrometric protein identification, digest
mass search, along with ms/ms searching using the X!Tandem search
engine is shown in Chapter 8, but also features like ms/ms fragmentation are
covered (Chapter 10).

When performing mass spectrometry on proteins and peptides you are very
likely to perform additional protein chemical procedures. For this purpose a
number of features have been included: Searching a protein for amino acid
composition, displaying the hydrophobicity index, reversed phase retention
data of peptides, predicting secondary structure, comparing sequences with
dot-plots, charge vs. pH graphs of peptides and proteins, digest HPLC
chromatogram and mass spectra of peptide mixtures, etc.

In most windows, the commands available through the menu and buttons can
be expanded through the pop-up menu (right-click in the window) which in
many cases are context sensitive, i.e. different parts of the window have
different pop-up menus.

bac
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Installation 1.2

Pre-installation notes

| Note: As the installation system is likely to change over time, particularly
the actual content on the distribution media, you should always check the
installation package for additional information.

GPMAW is presently (August 2015) distributed on a single CD-ROM
containing the program and a number of auxiliary files. Alternatively, the
program may be shipped on a USB stick or downloaded from the web site
http://www.gpmaw.com. From here you can also download updates for free
for up to 18 month after purchase (see also Chapter 1.8).

The installation takes place by running the setup program from Windows. In
the case of CD-ROM based installation:

If you have auto-natification turned on, the installation program will start as
soon as you insert the CD-ROM. If you do not have auto-notification turned
on, you will have to open the file explorer and navigate to your CD-ROM drive
and start the Setupd progradnSt #uttdn@ r nat i
Fromthe menuselect6 Runéd n the 6Rundé dialog box
6 DSetupGPMAW®Gand select 6 O Kassumingt hat 6 D: 6ROMs your (
drive). Follow the instructions.
The SetupGPMAW program analyzes your computer and recommends which
install program to call.
ol
Install GPMAW

The following instaliations all install the same programs, but use different instaliation programs..

6
é

The first option (Upgrade) searches your computer for previous installations, which may be a
time-consuming process (several minutes if you have a large hard drive).

The 64-bit install can only be used with 64-bit windows, but installs the same program.

Install with databases enables you to retrieve protein sequences without access to the
Internet based on either accession number of protein name. The databases will be
installed in both native and FastA format.

Note that the databases can be easiy downloaded and indexed using the incuded download
utility "DBGet", accessed from the "Utilities” menu. This wil ensure that you have the latest
wversion of the various databases.

Upgrade GPMAW
Upgrade
Install new on 32-bit Windows
Install
Install new on 64-bit Windows
Install Recommended

Install with

Install

Cancel

Install information:
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Note: The various install programs all install the same version of GPMAW,
only the actual installer changes depending upon the operating system.
The install file contains all the components for installation except for

gpmaw.lcs, which is the separate license file, also present in the root
directory.

The following install files are present:

GPsetup32: a 32-bit version of the latest installer. Will usually not work on a
64-bit Windows machine.

GPsetup64: a 64-bit version of the latest installer. Only works on 64-bit
Windows.

Setup: The old installer. As it often does not run on 64-bit Windows, it will be

phased out. This version contains a couple of databases. As the most recent
databases can easily be downloaded through the DBget utility future versions
of GPMAW is likely to be shipped without databases.

SetupNoDb: This installer is identical to 'Setup’, but comes without
databases.

WizardUl.exe is a wizard that runs just after the installation and prompts you
for the basic settings of GPMAW.
Installation

welome x|

Welcome to GPMAW version 10.0 Setup program. This program
will instzll GRMAW wversion 10.0 on your computer,

WARNING: This program is protected by copyright law and
international treaties. Unauthorized reproduction or distribution of
this program, or any portion of it, may resultin severe cvil and
criminal penalties, and will be prosecuted to the maximum extent
possible under law.

= Back I Next > I Cancel |

The default directory for the installation of GPMAW is C:\Program
Files\gpmaw. It is recommended that you choose this directory for installation
of GPMAW, as future upgrades and fault finding will be simplified.

See alse chapter 5.4 for information on GPMAW directories.

| Hint: If you want to perform an additional installation, you can rename the
\gpmaw\bin\ directory to something else (e.g. \gpmaw\bin1\) before running
the installation program. In this case you have to specify a different
destination directory.
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The program starts with checking for previously installed components,
specifically it checks for the location of the gpmaw3.exe program file. If the
program is found, its location will be taken as the default for an upgrade,
otherwise is C:\Program Files\gpmaw will be taken as the default.

The installation starts with a splash screen (a lighthouse) followed by a
welcome dialog. Note: the actual installation of files will not take place until
al | di al og boxes are handled (the | ast

You will then be asked to acknowledge the End User License Agreement
before proceeding with the installation.

License Agreement x|

License Agreement

Please read the following license agreement carefully.
Press the PAGE DOWN key to see the rest of the agreement.

The enclosed program "Program” is furnished il
subject to the terms and conditions of this end
user license agreement (EULA).

1) License. The license is a single user license and may only

be used by a single person at a time. You are allowed to

make backup copies of the disks and, furthermaore, you are
allowed to install the Program on several computers (e.g. x|
i~ YES -1 Accept the terms of the License Agreement!

{* NO -1 DO MNOT Accept the terms of the License Agreement!

< Back I Nexk = | Cancel |

After accepting the EULA, you have to determine the destination of GPMAW.

Unless you are an experienced user, you should not change the default
location.

— OQ5etup

Choose Destination Lo

x|

Choose Destination Location

Setup wil instal GRMAW version 10.0 in the following directory.
To install to this directory, dick Next.

To instal to a different directory, dick Browse and select another directory.

Destination Directory
Browse...
IC: \Program Files\gpmaw
Space required on drive: 61.0MB
Space avalable on drive: 52544.9 MB

— Q5etup

< Back I Mext > I Cancel

The next dialog box gives you the following install options:

4
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Select Components

Select Components

Companents:

Select the compaonents you want to install, dear the components you do not
want to install.

— QSetup

DBGet 12085 KB
¥ITandem 2394KB =
Description:
The core GPMAW files ;I
[}
< Back | Mext > | Cancel |

GPMAW:

BLAST

PeakErazor

DBGet
X!Tandem

ClustalWw

Installs GPMAW. This option is selected by default i you
may deselect it if you only want to install an auxillary
program.

Installs a local copy of NCBI BLAST program. The
program works on a local FastA formatted database.
Details are presented in Chapter 7.2.

Utility to clean up peak lists with regard to contaminants.
Also allows the recalibration of spectra based on known
mass values (e.g. tryptic autodigest).

Utility for retrieving and indexing databases from the web.

MS/MS based search utility. For details of the program
see www.thegpm.org.

Multiple alignment program in local version.

The following databases are only available in the 'Setup'
install program:
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Set File Association

Set File Association

Setup will associate some file types with GPMAW version 10.0.
Select the file types you want to assodiate, dear the file types you do not want
to assodate.

File Types:
.5eq GPMAW sequence files

— Q5etup

< Back Hext > Cancel |

Associate the .seq extension with GPMAW. When you associate the .SEQ
extension it means that when you double-click on a file in Explorer that has
the extension .SEQ GPMAW will automatically open and read the file.

Set Program Shortcuts x|

Set Program Shortcuts

Setup will add Shortcut to the Start/Program menu.
You may also add other Shortcuts to your computer,

Start/Program Menu
JaPravi 10

¥ Add Shortcut to the Start Menu
[¥ Create Shortcut on the Desktop

Shortouts are available for - All Users j

— QSetup

< Back | Mext > | Cancel |

You then get the option of setting the name displayed in the Start/Program
menu and whether to add a shortcut to the Start Menu and on the Desktop.
You further decide whether to make these shortcuts available for all users, or
just the current user.
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Confirm Setup Settings

Confirm Setup Settings

Setup has enough information to start copying the program files.
If you want to review or change any settings, dick Back.

Target Directory: -
C:\Program Files\gpmaw

Start/Program Menu Entry:
GPMAW 10

Start Menu Shorteut:
GPMAW 10

Desktop Shorteut: LI

FrRAAAL 10

Click NEXT to begin copying files...

< Back I Next = I Cancel |

The next (last) dialog box informs you that installation will proceed when you
press té& eb WtNteort

The GPMAW setup wizard

When the program has been installed, the setup wizard takes over. This
program quickly walks you through the basic settings of GPMAW. You can at
any point select 6 C a n evleetedpon the default settings of GPMAW will take
effect. Only when you run through the complete wizard, the settings chosen
on the various pages will take effect.

— QSetup

| Notice: All the settings in the wizard can be set at any point in the program
by selecting Setup|Setup system (see Chapter 5 for details).

The individual pages in the wizard work with 6 B a ahd® N e kuttdns that
enable you to go both forward and backwards in order to customize GPMAW.

A GPMAW NI file wizard _ O]

When you start the GPMAWY
program you can selectto have the
mast recently worked on sequence [ When opening GRMAWY
to open on the deskiop. When * Open empty

closing the program you can have
the prograrm ask 'Exit GP A"
The default warking directary is f
where GPMAY stores user related g”g';r?‘izriﬂse et
files like protein seguences, 0 i
search mass data etc. The default ™ Ask before closing the program
directory is Chgpmawiuser but you

may choose any directary. Default warking directory

clgpmawiusen =

X Cancel <sack | [

Svstem settings

" Load most recently used sequence




1 - Introduction

The left-hand side of each page gives a short description of the functions,
further details can be found in the respective chapters (sequence i Ch. 3;
peptide i Ch. 9; general setup i Ch. 5).

Errors during installation

If something goes wrong during installation, you may still have the right
programs copied to the hard disk, but in the wrong places. Please see
Appendix A for directory structure and file information.

If you are unable to reconstruct the program, try to delete all parts of the
program and perform a re-installation. If you still do not have a functional
installation, please contact Lighthouse data (Chapter 1.9) either by e-mail.

Un-installation T removing the program
The best way to remove GPMAW from your system is to open the Control

Panel and select the 6Add/ Remove Prograr

installed programs. From the list you select GPMAW and click on the

6Removed button. All files and registry

be removed, only files created after installation (e.g. sequences etc.) will
remain to be removed manually.

Alternatively you can uninstall manually by activating the uninstall program
called unwise.exe located in the \gpmaw\ folder.

| As all files are installed under the same directory (C:\GPMAW) you can
remove everything by deleting this directory and everything beneath it
(remember to move valuable sequence files first). The shortcuts on the
desktop and/or the Start menu may have to be removed manually.

Upgrading

Starting with version 3.0 the program he

compared to previous versions. This means that if you can connect to the
Internet you will be able to download upgrades free of charge within 12-18
month from purchase. In this way, we hope to make bug fixes and
improvements immediately available to users without the usual hassle and
time delays. Please check the GPMAW web site http://www.gpmaw.com for
more details. If this site is unavailable contact the author on
php@bmb.sdu.dk. Free upgrades are available for at least one year after
purchase, but may be available for a longer time.

When you buy an upgrade, you will get a full installation while downloaded

upgrades contain only the gpmaw3.exe and gpmaw3.hlp files. In the case of

the full installation your existing mass and modification files may be

overwritten if the names coincide with files from the installation. In this case
the installation program should warn you, but the safest course is to make a
backup of your \gpmaw\system directory before upgrading. In the case of a

6rawd upgrade, onlpfilestrbreplaced.xe and t he

When you upgrade, you will have an installation program like that for a

nor mal installation except that the 6éDes
there wild.l be an extr a oghecktisoptionypugr ade

can specify a different installation directory for the upgrade (gpmaw3.exe and

8
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gpmaw3.hlp). You should only do this if you know you have an installation
that is not detected by the installation program, or if you want the new files in

a separate location.

When you buy an upgrade, it will always be accompanied by a manual, while
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upgrades downloaded from the Internet will have to do with the on-line help.

The frequent upgrades have the downside that the printed documentation will
often be slightly out of date. In this case you are referred to the on-line

documentation, which will be kept up to date and available along with the
or

upgrades.

access the online help. <F1> will usually give context-sensitive help that is

Pressi the <F1>

ng

help information pertaining to the dialog box currently open.

Auto upgrade notification

From version 5.02 GPMAW will have an automatic upgrade notification.
Every 20" time the program is started, it will contact the GPMAW web server
(if you computer is connected to the Internet) and read a small text file
containing update and error corrections. Each new message on the server
will have a unique number, and if the number has been read previously,
GPMAW will just ignore the message. If the message is new (i.e. not read

key

before), it will be displayed to the user:

The dialog will show information on the latest version of GPMAW, whether
your copy of GPMAW is upgradeable (i.e. the license has not yet expired)

hrrormanon

@ GPMAW version and information check

“our version is: 6,21
Most recent version: 6,21

Upgrade information from Lighthouse data

A new version of GPMAW is available from Lighthouse data.

x|

For details on the improvements and downloads please check the web site

our licence covers this verseion
and you may download the upgrade for free

General information From Lighthouse data:
‘ersion 6,21 is ready for download,

Infarmation and download of upgrades:
htkp:ffwelcome. tojaprnav

Suppart and renewal of license:
e-mail: php@bmb. sdu.dk.
Fax: (+45) 6619 3396

and whether there are any error messages.

The dialog is similar to the one you obtain by pressing the 6 | nHuttod in the

Help | About

dialog (Chapter 1.8).

Problems during upgrading

| f the | icense

program starts, the installation will abort with a message stating the the file is

fi

e

6gpmaw. |l cso

missing. This is not the case with the update program.

S

sel e

mi

S S
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When GPMAW is upgraded, the first time it is started, it will sometime
complain about a missing file. As the program will in most cases auto-
generate a default copy of this file, you should close the program and restart
it. If the problem persists, you may contact Lighthouse data (Chapter 1.9).

If, after performing an upgrade, you are informed that your license is no

l onger valid ywugwadéodo htaoeyowr 6goevi ous
GPMAW. You may then contact Lighthouse data to obtain a renewed license

(an upgrade). The upgrade price of GPMAW is currently 50% of the current

price for a full version. The upgrade includes a copy of the most recent

manual.

Conventions

Angle brackets '<' and '>' are used to denote function and special keys. <F1>

to <F12> are the function keys, <Esc> the escape key, <Tab> the tabulator

key, <up>, <down>, <left>, <right> the arrow keys and <Ins> (insert), <Del>

(delete), <Home>, <End>, <PgUp> (page up), <PgDn> (page down) the page
control keys. <Enter> is the 6enterd or

When the main or sequence/daughter window has the focus you can always
access the menu by pressing <F10> or you can access individual menu
items by pressing <Alt> + the underlined letter in the menu. When a dialog
box has the focus, you can move between controls using <Alt> + the
underlined letter of the text describing the control or by using the <Tab> key
to cycle through all controls. Once a control has the focus, indicated by
highlighting or a stippled line around the associated text, you can activate it
using the space bar if the control is a toggle function (button, check box etc).

Menu selections like selecting the menu option 'Edit sequence' from the main
menu 'Edit' are shown as: Edit|Edit sequence

A large number of notes, hints and tips are partly framed and marked with the
I symbolin the margin.

Mouse functions: Controls are activated in the usual manner using the left
mouse button after positioning the mouse cursor on the control. Most
windows also have an associated local menu, which is activated by
positioning the mouse cursor inside the dialog box or control and pressing the
right mouse button. Commands can then be activated by using the left mouse
button as usual, or by pressing the underlined character.

References are either shown in brackets [ ] or listed at the end of each
chapter.

Program layout 1.3

Main content
The GPMAW program is built around a few central themes:

Protein sequence management: Reading and importing protein sequences
from a variety of sources. Modifing the sequences (cross-links, chemical
modifications etc.) and saving the sequences to local files for easy retrieval.
The sequence can be viewed and colored in various ways for easy
navigation.

10
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Protein cleavage: Cleavage of the protein into specific peptides by
enzymatic or chemical means. From the resulting peptide list a large number
of parameters can be calculated and the list can be viewed, sorted and
displayed in various ways.

Mass search: Given a peptide mass, where in a given protein can it be
found. This question can be expanded to search for modifications, ion types
etc.

Database mass search: Given a list of peptide masses that originate from a
single or a few proteins, what protein(s) does it originate from? A large
number of options can be specified, both when searching and when
analyzing the results. You may also search a database for a protein of a
given mass.

Ms/ms search: Using an external search engine (XTandem!) you can search
a sequence or database using a list of ms/ms fragments in .mgf or .pkI
format.

Various: A number of functions which are helpful in protein analysis, but not
directly related to the above groups. This comprises functions like
composition search, charge vs. pH graph, dot-plot analysis, BLAST searches,
ClustalW multiple sequence alignment etc.

Protein sequence management

Manual input Jlinki Protein
Edit sequence
Text file Secondary modifications Modify
Cross-links
sequence
Export
Clipboard as ASCIl [« Composition
-
or FastA search
Web database Charge vs. pH
; Protein Sec. structure
Protein SN .
sequence raph
database: > q orep
FastA format 3 disol
NCBI 1-/3-letter display| Enzymatic
PIR v Hghlight > cleavage
EMBL Local sequence Underline  Redefine

The simplest way of getting a protein sequence into GPMAW is to enter it
directly in the sequence editor (Ch. 4.1). Although perfectly feasible, it is a
tiresome and error prone undertaking. The easiest alternative is to import
directly from the web (Ch. 2.7), but you may also download a database in
FastA or Swiss-Prot format for even speedier access (Ch. 2.6). If you are
already in possession of a protein sequence, you can transfer it directly
through the clipboard or as a text file (Ch. 2.5). The main criterion for
importing a sequence into GPMAW is that it has to be in standard 1-letter
code.

11
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Once a sequence is entered into GPMAW you should save it to a file on disk.
You have the choice of either saving a single sequence to a file or saving
several sequences to the same file, resulting in a sequence library. The
sequence is saved in a format proprietary to GPMAW (the format is explained
in Appendix A) and contains in addition to the name and the sequence,
information on cross-linked residues (Ch. 3.5), modified residues (Ch. 3.6)
and a free text annotation page (Ch. 3.9).

In order to navigate the sequence without effort, you can display in either 1-
or 3-letter code, you may color specific residues or sequences (Ch. 3.3) and
you may underline residues. Furthermore, you may highlight parts of the
sequence to locate peptides and to calculate coverage.

The sequence window is the basis for most other functions in GPMAW as
indicated in the figure above and in Chapter 3.

Protein cleavage

Missed cleavages
Terminals

Limit mass range Daughter windows
Manual cleavage

Combine cleavage

Limit cl New sequence
__ Imit cleavage [ Export | [ Print |
Highlight W/ N-glycosylation
N HPLC
. chromatogram
Sequence Digest Mas
) s
1-3 peptides peak list
Charge/pl
Setup B graph
o Sort
Highlight Multicharged Redefine
parent Remove partials display

sequence

The protein cleavage is based upon a sequence window and a cleavage
specification in a particular GPMAW notation (Ch. 9). A large number of
proteolytic enzymes and chemical cleavages are pre-defined, and additional
ones can easily be added. The cleavage can be modified in a number of
ways like limiting the mass range, modifying the new terminals, combining
cleavage specifications etc.

The results of a cleavage is a peptide list which is displayed in a separate
window. The peptide list is shown with a number of paramters and can be
sorted by mass, charge, number etc., displayed in 1- or 3- letter code, printed
and exported to other programs. You can even select to have a peptide from
the list as a the basis for a new sequence window.

In order to easily navigate the peptide list you can color residues or sequence
parts of the parent sequence window whi
window. In the other direction you may underline a sequence in the parent

sequence based on a selected peptide in the peptide window.

12
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Based on the peptide window (Ch. 9.4) a number of other windows can be
generated. This comprises simulated reversed phase HPLC chromatograms,
N-glycosylated mass values, MS/MS of selected peptides, simulate a mass
spectrum and compare it to a recorded experimental spectrum, cross-linking
mass spectrometric experiments etc.

Mass search

Highlight

Enzyme

Modification parent
Highlight lon type sequence
M Export to
Spectrum
ASCII file
. Clipboard
"Hit" list

Sequence

MS difference U
MS peak list Disk file Redefine

PerSeptive (GRAMS), display
Bruker, HP, Other

The mass search function tries to answe
can | find this massdé. Like the protein
on a sequence window. You then supply a mass list, either with manual

input, read from a disk file or transferred through the clipboard. GPMAW is

able to read the peak files from a number of mass spectrometric analysis

programs.

The search parameters can be modified in a number of ways to cater for
different ms instruments (mass type, precision, ion type) and sample
parameters (enzyme, modifications).

The results are displayed in a o6hitd |i
number of parameters, and can be displayed in various ways. A potential hit
can be linked to the parent window, and coverage can be calculated.

The 6hité |Iist can be exported to a mas
disk or to clipboard.

Digest mass search

The digest mass search has received its name because it is based on the
masses of the peptides obtained from a proteolytic or chemical digest of a
protein. The protein is typically obtained from a SDS gel. Similar to the mass
search above, the digest mass search is based on a mass list that can be
entered and read in an identical way.

The mass list is then compared to a derivatized database based on a FastA
formatted database. These databases are available on the web, and can also
be obtained on CD-ROM from NCBI or EMBL. The derivatization of the
database is performed in GPMAW prior to first use (Ch. 8.2).

13
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Derivatized
MS difference EastA
formatted

database Optimize

A

A 4

A 4

Peptide Database

; "Hit" list Detailed
mass list search

report

4

A A Disk file |<—

.| Import sequence
MS peak list "l into GPMAW
PerSeptive (GRAMS),
Bruker, HP, Other

The result of a digest mass search is a list of proteins ranked by high scores
(Ch.5.5). The dahbesa¥ed toidisktfor later analysis or comparison
with other digest parameters. Individual entries in the list can be viewed as a
detailed report (Ch. 8.5) and can also be retrieved into GPMAW for more
detailed analysis.

Starting GPMAW 1.4

Main GPMAW window

You may start GPMAW either by double clicking on the icon on the desktop

or by selecting Start|Programs|Gpmaw|GPMAW  (Windows 95/98). You

are then greeted with an empty window, unless you have enabled 6 Aut ol oad
last se g u e n(Chayiter 5.1) when the most recently loaded sequence will

be loaded.

"72 GPMAW 9.00beta2 [Default] E =101x|

Eile Edit Info Setup Search Quickcolor Cleavage Graph Utiites Window Help

Ec it d SESEE-BLS T MR B E @ ss/Aamassiss o ¢ - | e

B callme o s sl nan Q| & i
(s [P02769] SERUM ALBUMIN PRECURSOR - Bos taurus (Bovine) =1of x|
i 60432.36Da Av.  110.12Da [107] }g]] H - a | @ Hydrogen |
1 MRWVTFISLLLLFSSAYSRGVFRRLTHRSEIAHRFKDLGEEHFKGLVLIAFSQ 4
54 YLOQCPFDEHVKLVNELTEFARTCVADESHAGCERSLHTLFGDELGKVASLRE
107 TYGDIMADCQEKQEP.ERNECFLSHK.DDSFDLPKLKIPDPNTL DEFKADEKKFWG

160 KYLYEIARRHEYFYAPELLYYANKYNGVFQECCOAE LDLPEIETMRERV
213 LASSARQRLRGASIQRKFGERALKAWSVARLSQ! FVEVIELVTDLTEVH

266 KECGHGD| LECADDRADLAKYT iDNIQDTISSKLKEICCDKPLLEKSIHC}IAEVEK
315 DAIPENLPPLTADFAEDKDVCE ) EYSRRHPEYAVSVLLR |

While the program loads a splash screen displaying a lighthouse will be
displayed for five seconds. You can remove the picture sooner by clicking
inside the picture. The reason for the splash screen is to give you something

14
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to look at while auxiliary files are loaded, and also to identify the actual
version of GPMAW that is running.

The title bar of the program shows the name (GPMAW), the version (4.04),
the program type (32-bit) and the currently loaded user (Default i see
Chapter 5.7).

GPMAW is an MDI application (Multiple Document Interface) in a manner
similar to a word processor. This means that you can load any number of
sequences (documents) simultaneously, each in its own window and all
60bounded by the main GPMAW window. From each sequence window you
can derive a number of daughter-windows, each with a specific function (e.g.
peptide window, mass search results, HPLC graph etc.).

You normally control the program in by a combination of the following:
i Use the mouse or the keyboard to activate the menu options.
i Use the mouse to activate the speed buttons in the toolbar.

i Right-click the mouse in the relevant window (this opens a context-
sensitive pop-up menu).
i Use the keyboard shortcuts (see page

Note: The pop-up menu that is accessed by right-clicking in the given
window is both context sensitive (that is the content depends on the
window) and may vary for different parts of a given window. This will usually
be the quickest way of accessing commands.

Functions

Most functions in GPMAW work directly on protein sequences, which means
that you have to get a sequence into the program. This is accomplished
either by reading a sequence in GPMAW- or text format (Chapter 2.1),
reading from a database (Chapter 2.6), pasting from the clipboard (Chapter
2.5), or entering a sequence directly into the sequence editor (Chapter 4.1).

Without a sequence loaded into the program, only a few options are
available, like loading a sequence, performing a digest mass search (Chapter
8), a few peptide mass comparison functions (Chapter 6.2) and the utilities
described in Chapter 12.

As soon as a sequence is loaded into a sequence window (Chapter 3), a
number of menu options are enabled and the menu line is expanded

Whenever you switch between sequence windows and other daughter
windows (peptide windows, graphs etc.), the content of the menu will change
to reflect the options available.

The main toolbar

The main window toolbar consists of several smaller toolbars that can be
moved around and rearranged. You move a toolbar by grabbing the vertical
bars at the left end of the toolbar with the mouse and drag the toolbar to the
position wanted. The other toolbars will rearrange to accommodate the new
position.

15
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NB.The presence and position of eac i nd
file when the program closes. This means that they will appear in the same
positions when the program re-opens.

Each small toolbar can be turned on G |
and off, either by clicking on the
down-arrow next to t =
question mark or by right-clicking in

an unused part of the main toolbar 2 B
window (thus calling on the pop-up z
menu). Each visible toolbar is

indicated by a check-mark.

All toolbar buttons perform commands that are duplicated in the menu.
Furthermore, some of the commands can be accessed through the pop-up
menu (right-click the mouse) local to each individual window.

Seven toolbars are available. Some of the commands will only be available
when a sequence window has the focus (e.

The actual buttons in each bar can be customized by clicking on the down-

| File &print -
Search & deavage

Graphs
Import/export sequence
Control
Utilities

NERQNE

arrow to the right of each tool-bar ! This will open a menu that enables you
turn individual buttons on and off.

emeulR-EasanlBaaza)
Setup system | Setup & edit  |[Add or Remove Buttons -|| @
e o sequrce.

19 Edit new sequence... [ }g T H - a | QHydn

03 Edit X-inks RGVFRRLTHRSE TAHRFRDLGEEHFKGL
4| Edit modification fle | EFAKTGVADESHAGCERSLHTLEGDELG]

_ CFLSHKDDSF‘DLPKLKPDPNTL DEFKAI
|| Edit mass = i i

TVVANEVNCUTARMTNAR - TT.DETI

The color scheme of the tool-bar can be customized by clicking on the down-
arrow to the right of the Setup-button. Currently eight different schemes are
available.

By grabbing the | eft edgerecaddmgethdn fedly of a
inside the toolbar area (the area will resize automatically), or you can pull
them out and have each bar free-floating on the desktop.

Individual toolbar commands.
Please check individual chapter for more information.

P E - e B e . .
F-les | ﬁ!Flleand print
Open sequence (file, chapter 2.1).

Protein Explorer (chapter 2.9).

Close sequence window.
Save sequence to file (chapter 2.3).

16
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Print.

Printer setup.

BB DS 88y

System setup (chapter 5).

Edit current sequence (chapter 4.1).

Edit new sequence (chapter 4.1).

Edit cross-links of current sequence (chapter 3.5).
Edit modification file (chapter 4.3).

Edit mass files (chapter4.2).

sS IAA_mass.MSS j ? - | ] et !Contr0|

SS-button i enable/disable disulfide bridges (oxidized/reduced Cys). See
below.

Mass file selection list (drop-down list). The box is gray when the standard
mass file (AA_MASS) is selected, white for all other mass files. See also
chapter 4.2.

On-line help. The drop-down arrow presents a menu for menu colors.
Exit7 Close GPMAW.

b B s

Hydrophobicity (chapter 11.3).

Secondary structure prediction (GOR - chapter 11.2).
Charge vs. pl (titration - chapter 9.4).

Dot-plot graph (chapter 11.6).

Protein sequence coverage tool (chapter 9.7).

2 = iy =
: = B k- F ! Search and cleavage

Highlight residues (motifs i chapter 3.3).
Search for mass (chapter 6.1).

MS/MS search (chapter 8.9).

Automatic cleavage (digest - chapter 9.1).
Ms/ms fragmentation (chapter 10.1).

2@ = gy |

sequence

Import from clipboard (chapter 2.5).

Search FastA formatted database (chapter 2.6).
Search Web Entrez (chapter 2.7).

Import/Export

17



1 - Introduction

Internet based sequence retrieval based on accession number (chapter 2.7).
The dropdown arrow opens a list box with the 10 most recently accessed
sequences for easy retrieval.

Highlight residues (chapter 3.3).
Copy/export to clipboard.
Export to clipboard in FastA format.

B ERE BEE iites

Composition calculator (chapter 12.2).

MS peak analysis (chapter 12.1).

Digest (peptide) mass search (PMS i chapter 8).

Simulated 2D gel (chapter 12.5).
Fragment analysis (chapter 12.3).

When using the mouse you can get additional ﬁ 2 .
information on a number of controls (particularly the =
toolbar buttons) by letting the mouse cursor rest on top Expart to clipboard
of the control for a second or two. A tool tip will appear

explaining the function of the control.

The 'Print ' button is shared for all MDI windows (sequence and daughter

windows). Most local pop-up menus (right-c | i ck wi th the mouse)
option of the main menu have a copy of the print command. This button

cannot be accessed when displaying terminal dialog boxes, but these will

have their own print button (if applicable). Most printing from GPMAW will be

black and white, even if you have a color printer connected to your computer.

When you copy a graph to the clipboard (Chapter 11.1) it will be pasted in

color enabling you to print graphs in color through other programs.

The 'SS' button enables and disables cross-links. In the 'SS' state, Cys
residues are calculated in the oxidized state (mass 102 Da), while in the 'SH’
state Cys residues are calculated in the reduced state (mass 103 Da). If the
mass defined in the current mass file (Edit mass file, Chapter 4) does not
correspond to 102/103 Da., this button will be disabled (this will typically be
the case when cysteine residues are carboxymethylated). The default state of
the 'SS' button is defined in 'Setup system parameters' (Chapter 5.1).

The 'Mass file drop-down list' enables you to change the masses of any (or
all) amino acid residues in all sequences opened on the GPMAW desktop by
selecting a new mass file. In addition to sequence windows, peptide windows
are modified. Other daughter windows may not be changed i you have to
check the individual window. In many cases you have to recreate the derived
windows (like mass search) in order for the modified masses to be displayed.
The most typical use of this function is when you modify an amino acid
residue, for example when you carboxymethylate cysteine residues (for more
details see Chapter 4.2, Edit mass files).

The background of the drop-down list will be gray when the standard mass
file (AA_MASS) is selected and white when another mass file is selected.

18
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The 'Exit" button closes all MDI windows and exits the program. In the
'System setup' (Chapter 5.1) you can enable a dialog box that asks you
before closing down. If you have made changes to a sequence you will also
be asked to save the sequence before closing down.

Non-sequence dependent functions

A few functions are not dependent on a pre-defined sequence. This
comprises 'Database mass search' (Chapter 8), the 'Mass difference’
functions (Chapter 6.2, Mass difference) and the functions of the Utilities
menu (Chapter 12).

Essential tables 1.5

A number of tables in GPMAW are essential for the function of the program.
Premier among these tables is the mass table that defines the composition,
name and abbreviation of each amino acid residue. The mass table works in
concert with the atom mass table that defines the mass of each atom used
for calculating the mass of compositions. For more details on the calculation
of mass values please see section 4.2

Modification tables specify the mass of chemical modifications. These tables
are also user-definable.

In addition a number of tables are hard-coded into the program (they cannot
be changed by the user). These include tables for calculating HPLC retention
times, pl values, etc.

More information about editing of the various mass and modification tables
can be found in details in Chapter 3.

Atom mass table.

The atom mass table is edited through the Edit|Edit mass file
command (Ch. 4.2). The file is global to all mass calculations carried out in
the program. For this reason only one copy of the table that is saved in the

6inid6 file (initiation file). 3Zéngiesat om
| Note: Any change made to this file will affect all mass calculations carried

out by GPMAW!
Mass file.

The mass files consist of a table of amino acid residues that are active in the
current session of GPMAW. The table consists of 31 entries, each of which
contains 1- and 3- letter abbreviation, name and the atomic composition of an
amino acid residue.

| Note: The mass of each residue is not saved as part of the table, but is
calculated based on the values in tfhe
atom mass table will change the values of the current mass file).
The first entry denotes an unknown resi
Da (the mass of an average amino acid residue). The following 20 entries
contain the 20 6standardd resi duayy, whi
kind of modified residue (see also O0Mod
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The mass file is also global to all mass calculation tables in GPMAW, but can
be easily changed through the drop-down box in the main window toolbar.

Note: Although the mass file is global, already calculated values may be

fixed. However, most windows like the peptide window will change on-the-

fly.
Different mass files are usually created in order to accommodate
modifications to amino acid residues that are global to a given sequence. A
typical example is the carboxylation of cysteine residues. The standard
installation of GPMAW is supplied with a number of the most common
cysteine modifications (pyridyl ethylation, carbamido methylation, cysteic acid
etc.). These files can also be downloaded from the web site.

| Note:l f you use some of the Oextrabd mi no
you will have to include them in all the modification files you use (e.g. both
in aa_mass.mss and pe_cys.mss (pyridylethylated cys) if you use both
files).

Modification file

Modification files are tables of amino acid compositions that represent
potential modifications to amino acid residues. An example could be
methylation of carboxylic acid residues (i.e. a change of +C1H2 valid for Glu,
Asp and the C-terminus). As modifications can result in both the addition and
removal of atoms, the compositions can be both positive and negative (see
Chapter 4.4 for composition formulas).

Only a single modification file can be loaded at any time. The scope of a
modification file is global (e.g. a single file covers all sequences loaded at a
given time). This means that if you have different sequences loaded, you
should construct your modification files to contain common modifications.
However, in many cases (e.g. sequence windows) information is extracted
from a sequence file and the information stored along with the sequence.
This means that the information does not disappear or change when you load
a different modification file.

The modification files are used in a number of cases: Modification of residues
in sequences (Chapter 3.6), when comparing peptide masses (Chapter 12),
and searching for mass matches in a sequence (Chapter 6.1).

Modification files can contain 30 entries each and are savedin t he 6 Sy st er
directory under \gpmaw\.

N- and C-terminal modification

The N- and C-terminal modifications are similar to the entries in the
modification file (above), but are restricted to modifications of the respective
terminals. The state of the terminals can be set when editing the sequence
(Chapter 4.1), but you can also set the state of the newly generated peptide
terminals when you digest a protein.

The composition and modifications of the terminals are edited through the
menu Edit|Edit modifications (Chapter 4.3) and are saved in a file
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call ed O6TERMI NALS. T MSXDmodificatians (& X nermali mi t e d
state of the ter minaéndC-ternida respactvelyp OHO f o

Window menu 1.6

The 'Window' entry in the main menu is only concerned with the overall
control of MDI windows. The menu contains five commands:

Cascade (Ctrl+F5)

All open windows on the desktop will be resized to the same format, and
each window will be positioned slightly below and to the right of the previous
one in order to make the title bar of all daughter-windows visible.

Tile (Shift+F5)

All open windows on the desktop will be tiled, that is resized, and rearranged
so they cover the complete desktop

Fit sequence window

The height of the sequence window will be changed (increased or decreased)
to fit the sequence displayed.

1695051 Day Avl 16519 0a 0511 | 35 scle| ] TIA| rorogen

1 GLSDGTVQQVLNVUGKVEAD,IAGHGQEVL IRLFTGHPETLEKT DT KHLYTE (s
£ EnkaHGTWL-ru.cc1LKkkoﬂﬂmnwpm\esﬂukﬂmpmw.l:rrs:m %)) oo )om
117 SEHPGNFGADACGANTKALELFRNDIARKYKELGFOS B

- EQUUS CABALLUS [HUH [a]x]

S AV' 000Da 16|5v|v|&|]]|J Hydragen
WQQVLNVWGKVEADIAGHGQEVLI'RLFTGHPETL‘EKFDKFKHLKTEAEHKAS

LTALGG ILKKKGHHEAELKPL 4QSHATKHK IR IKYLEF ISDATTHVLE
GADAQGANTKALELFRND TRAKYRELGFQG

Tile sequence window

When you have multiple daughter windows open (e.g. hydrophobicity,
peptide, mass search, secondary prediction etc.) the display can quickly
become confusing and difficult to manage. By selecting this option, the
currently selected sequence window will move to the bottom of the display
(the height will be made to fit) and the daughter windows will be tiled above.
Non-related windows will be buried under these windows.

23 GPMAW 4 22bota (32-bit Defaul]

D Edt bio Sewp Seach Duckodw Desege Gaph Ulites Windsw Hep Die £t kio Sewp = Quckodr Deavage Grgh Utiies Window Help

=la] &) o|8 8le| =4 | siamwses o 714] F_Bl_I_I_I_I_I_ID@lH mije) - | spaesswss o 214

—loix]

o | B 3 [An] i | B |£i ;!j ] Trypsin (K/FAF)-p0 ﬂ T Syncronize windows
Wum| FromTa | WH: [HPLC] p1 | S-qnanu-

=laix
Kan i "a gal s Tryesin UNF\\PJ o0 | 8| Syncroniza vine

Arrange icons

All iconized daughter windows will be arranged at the bottom left of the
GPMAW main window.
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Minimize all

All daughter windows will be iconized and arranged from the bottom left
corner of the GPMAW main window.

MDI windows on the desktop

Below the window arranging commands all open MDI (sequence and
daughter) windows are listed. An underlined number precedes each window
(up to 9). This means that you can change the focus to a particular window
by pressing <Alt>+W followed by the underlined number.

Help 1.8

Help index

The menu command Help|Help index opens the on-line help on the index
page. From this page you can either navigate to the help wanted or you can
use the search function of the help program.

An alternative way of using the help system is to press the Ctrl + <F1> button
to open the help system in a context sensitive way, that is the help will open
on the page containing help relevant to the window/dialog that currently has
the focus (active window). Most dialog boxes have a help button

7 HelP that likewise opens the context sensitive help.

The on-line help system will always be updated with the most recent features,
unlike the manual which is more infrequently updated.

NOTE: Additional documentation for GPMAW can be found on the
installati on CD i ny.tdfeersiond of theimaeualtardd
the 6Dummi es Guided as wel | as al l
Most of this can also be found at the web site http://www.gpmaw.com.

Recent program changes

For a detailed description of the changes made to the program and their
chronology, please see the on-line help and/or check online at
http://www.gpmaw.com.

About

Help|About displays the version and contact information for GPMAW. The
top line displays the version number of the current installation. The version
number, e.g. 5.11, means main version 5, minor version 1, update version 1.
Both main and minor versions will usually have an accompanying manual
while an update version only has an updated help file. The manual is
available on your installation CD as a .pdf document.

Below the version name follows the license number and supplier of the
program. Please use the license number whenever you contact Lighthouse
data concerning GPMAW.

The 6 Se nd buoiton dpdns your default mail client with the address of
Lighthouse data in the sender section, and GPMAW license information in
the body. You can then add your information and send the mail.

22

- -

c =

o o

- 0



1 - Introduction

At the bottom of the section, AboGEGETARTE =
the license date (month and

year) and the version GPMAW 10.01d
number of the originally License number: 5161
installed copy of GPMAW is Supplied by:

U+ Flii-j<¥2)7

displayed. The license date
is useful information when
you upgrade, as you can
only upgrade for free for a
certain time (minimum free
upgrade is one year, contact
Lighthouse data for the
current actual time). When
you use the 6 | nHutto®

Fax: (+45) 661933 96

@ Send mail
¥ Include disk information
License date: 4-2015

Criginal wersion: 10.00
®SLighthouse data 1992-2011

(See b9|OW), the program The Whitby East Pier Light (old) was builtin 1854 and

i operational until the new East and West pier lights (the not so
WI” tl’y to Cal(?mat_e_Whether pretty green and ligth boxes on the extended piers) were taken
your license is eligible for into use in 1914,
the current upgrade. The lightis 55 fthigh (16.7 m in the civilized part of the world), and

is unfortunately not open to the public. However, itis a nice walk on
Each version of GPMAW the pier to the lighthouse.
(both major and minor
versio_ns) ha_s its own Systeminfo Current compilation: 20/04/45
associated lighthouse. A
picture is shown in the start- @) Web hame vo
7 ~ Done

up 6splashé screen and a
plcture is also presentgd n Press T button for upgrade information
the |l eft side off (otndade havedntdpd agees)t
boxd. Below the contact

information is a short description of where in the world the lighthouse is
located.

Below the description of the lighthouse is the compilation date of the current
version of GPMAW along with three buttons:

0 Sy st e ntontaimd irdodmation on where in your system various GPMAW
files are located. This is mainly to make it easier to troubleshoot the system.
60 We b h thismelidopen your default web browser and display the GPMAW
web site (http://www.gpmaw.com).

6 D o dwél close the dialog box.

If you have an Internet connection, you can press the 6 | nHutto® at the
bottom of the dialog box. This will make the program contact the GPMAW
web site and retrieve the latest information about upgrades, bugs and other
relevant information. It will also calculate whether your license is valid for the
latest upgrade. The actual upgrade you will have to download from the web
site using your favorite browser. See also Auto upgrade notification in
Chapter 1.2.

Note: Beta versions of GPMAW are irregularly posted on the web site. As

long as you have a license that is valid for upgrades (time limit is generally
18 month from date of purchase), you are free to download and install the
beta versions, please see the web site for details on installation. The
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improvements in the beta versions are often only sketchily described, but
you are welcome to inquire about specific improvements.

Lighthouse data 1.9
GPMAW is developed by

Lighthouse data

Engvej 35

DK-5230 Odense M

Denmark

E-mail: php@bmb.sdu.dk

WWW: http://www.gpmaw.com
If you cannot access the web site please contact Peter Hgjrup, Lighthouse
data by e-mail at the above address.
Updates to the program will be available for download every 6-9 month (beta
versions are posted in-between, please see note above). You are entitled to
free upgrades for 1Y year from purchase date (actual update period vary).
In order to continue development of the program, feedback on the current
versions as well as input of new ideas are always appreciated.

Please note: Unlike many other programs, GPMAW is being developed

continuously with relatively frequent updates in the form of beta versions.

This means that your reports and suggestions will be taken seriously.
Technical support: If you have any problems with the program, please send
an e-mail, and we will try to answer in a day or two. Please remember to
include license number and version number of your copy of GPMAW when
you contact Lighthouse data. Both items
1.8). Ifyouusethe 6 Se n d buotton ih the About box, this information will
be included automatically in the mail.
The web site contains additional information pertaining to the program, links
to other web resources and downloads of updated versions of GPMAW.
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Chapter

2

Reading and saving sequences

How do | get a sequence into GPMAW?
How do | save it afterwards?
Handling of protein sequences from/to disk and clipboard.

GPMAW normally reads and saves protein sequences in its own format (see
Appendix A), but is also able to read a number of other file formats as well as
write in FastA format (Export). Furthermore, you can import sequences from
almost any source through files and clipboard (Import) as long as the
sequence is in standard 1-letter code (see appendix C.3). The sequences
can be read from disk, CD-ROM and the Internet.

If you want to enter a sequence manually or edit an already entered
sequence, please see Chapter 4.1 for details.

For information on how to work with sequences please read Chapter 3.

Open sequence 2.1

El The File|Open command is the standard way of reading protein
sequences from disk. GPMAW enables you to read sequences in GPMAW
and FastA format. For an explanation of the GPMAW format please see the
section below. For information on FastA format please see appendix B.

TS @

| Acpdiplom.52Q | AcEPdiplomX.SEQ =
[Cbmiz1.se0

) er
£] Seneste steder
I siivebord
& Optagettv

A Bbioteker
) Bileder

=| Dokumenter
o music
B videoer

@ Hermeguppe [weraseq

| Mroronse s£Q

Y
¥ Computer PhhAB.SEQ | referee.seq [smucem.seq

[Jtest.sEQ [Jrest2.sea |_testPeptide SEQ
TeSTSFO.SF thorlef.570 1A che.SFO I

&, Lokal disk ()
Casecondary 0) 4|

Eilnavn: |Kgmgsgq | [sequencetibrary (seqnfsa) =]

Annuller

2

Hint: You should also read section2.96 Pr ot e i n f& arpaltecnatieer
method of opening sequence files.

In the 'Open sequence library' dialog box, only files with the extension '.SEQ'
will initially be shown. Alternatively, you can select 'Old GPMAW format' (no
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extension) or 'All files' in the 'File type' drop-down box. Selection of a file

takes place either by double clicking on a library name (opens the file

directly),selecing a | i brary name or by entering
named field. In the |l ast two cases you F
button. Alternatively, you can change to a different directory or disk drive in

the usual File Manager/Explorer style.

The initial directory displayed wil!l be
directorydé in the Setup system dialog (s
Appendix D on how to set up GPMAW for multiple users.

If the selected file only contains a single sequence, it will open on the

desktop immediately.

163] mouse Myoglobi
[153] IndianElephant Myoglobin. - Elephas maximus (Indian elepha ) )
[153] RedDeer Myoglobin. - Cervus elaphus (Red deer). FESTIEE
[153] Bovine Myoglobin. - Bos taurus (Bovine).

[153] AfricanElephant Myoglobin. - Loxodonta africana (African el

[153] DwarfWhale Myoglobin. - Kogia simus (Dwarf sperm whale N-Term -

[153] Sperm\Whale Myoglobin. - Physeter catodon (Sperm whale) CLSDEEWALVLNIWEKVETD .
[153] Orca Myoglobin. - Orcinus orca (Killer whale). C-Term

[153] Orangutan Myoglobin. - Pango pygmaeus (Orangutan). .. AAKYKEFGFQG

[153] Beaver Myoglobin. - Castor fiber (Eurasian beaver)
[153] Chimpanzee Myoglobin. - Pan troglodytes (Chimpanzee).

[153] Human Myoglobin. - Homo sapiens (Human). File :

[153] Dog Myoglobin. - Canis familiaris (Dog). and Size : 52364 bytes
[153] CapeFox Myoglobin. - Vulpes chama (Cape fox). Sequences : 18
[153] Rabbit Myoglobin. - Oryctolagus cuniculus (Rabbit) Capacity used: 10%

[1563] TreeScrew Myoglobin. - Tupaia glis (Tree shrew).
[153] Otter Myoglobin. - Lutra lutra (European river ot

%l Sort by name _"j Select all @Beselect ' oK x Cancel

Hint: The bottom of the file menu shows the nine most recently opened

sequence libraries and these can be opened directly. The drop-down arrow

next to the O6File opend icon omeens Ja me
Shortcut: Alt + F followed by a number (1-9) will open the corresponding

sequence library.

If the 'Select sequence’ dialog box contains multiple sequences, it will list the
name and length in residues (in square brackets) of all sequences contained
in the file:

S [=1E
Kangaroo Myoglobin. - Macropus

- Mus musculus (Mouse). Accession no.: P02194

Mass : 17137.49 Da
Isoelectric point: 8.53

| [

Open sequence options:
1 Pressthe 'OK' button to open the selected file and close the dialog
box.

1 You may select all files by pressingthe 6 S e | e ¢ buttan.lIflydu
double-click on the button, all sequences will be opened without
pressing the 'OK' button.

1 Alternatively you can select multiple files by holding down the Shift
button when selecting (continuous selection) or holding down the Ctrl
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2 0 Reading and saving sequences

button for a discontinuous selection. All selected sequences will be
opened when pressing the 6 O Kbdtton, each sequence in a separate

window.
M Pressingthe 'Reselect 'button will close the 06Se
and reopen the 60Open sequence |ibrar)

select a different sequence library.
i Pressthed Ca n chattoiitoclosethed Sel ect sequenced d
opening further sequences. Any sequences already opened will stay
opened.
1 Click the 'Sort by name' box to sort the contents of the sequence list
alphabetically.
The status panel at the right side of the dialog box shows for the currently
selected protein:

1  Name of protein

The size, mass, and pl

N- and C- terminal residues

The total file size and number of sequences (chains)

The size of the current file as percentage of maximum file size.

The bottom left box will be green when the file is less than 80% of
capacity, and will then turn red, to warn you that you cannot save
many more sequences. The maximum file size is 512 kByte or 1000
sequences, whichever limit is reached first.

Dragging the edges of the dialog with the mouse can expand it, if you need to
see more sequences and/or more of the sequence names.

= =4 =4 -4 A

Hint: You can drag-and-drop sequence files (files with the extension .seq)
onto the GPMAW desktop from the Windows File Explorer. If the file
contains a single protein it will open immediately, otherwise the sequence
selection box will open.

Information that are saved with a sequence

The primary information saved contains the name and sequence of the
protein (in 1-letter code). In addition, you should also save the accession
number of the protein when available (when reading a FastA indexed
database the accession number is retrieved automatically).

In addition, you can enter the following information manually (described in
detail in Chapter 2 and 3): Cross-links (usually between Cys residues, but
can be between any residue), modified residues, N- and C-terminal
modifications and annotation. The annotation is a free text field where you
can enter any information you want saved with the sequence (see chapter
3.9). When reading SWISS-PROT sequences from the EMBL CD-ROM or
PIR sequences from the Atlas CD-ROM, the complete database entry is
saved in the annotation. Also when you import data (either from file or
clipboard) you have the option of placing the entire record on the annotation
page (see chapters 2.5-2.7).
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2 90 Reading and saving sequences

The GPMAW file format

The sequence files of GPMAW can contain up to 300 sequences or 512.000
bytes (characters) whichever is greatest. The files are saved in a proprietary
format that in addition to the name and the sequence can contain information
on accession number, modified residues, cross-links and annotation.

The sequence files are ASCII (text) files that can be edited in a text editor.
However, you should only consider opening the sequence files in a text editor
if the file gets corrupted (i.e. unreadable by GPMAW). All input and output is
more easily (and safer) handled by GPMAW.

When the file size gets to be more than 90% of capacity you should either
delete sequences or create a new file.

For a more detailed description of the file format, please refer to appendix A.
Drag-and-drop

You may drag files from the Windows Explorer onto the desktop of GPMAW

in order to load sequences. The standard rules for opening files apply, i.e.

single sequence files open immediately, multiple sequence files open with the

6Sel ect sequenced window. | f you drag mt
will open sequentially.

How to acquire sequences 2.2

Protein sequences can be acquired from a large number of sources; the most
important of these will be discussed.

Note: GPMAW only accepts sequences in 1-letter code. If your sequence

is available only in 3-letter code you have to enter the sequence manually
using the Edit|Edit new sequence command.

Journals, own data and other data in print:

You have to enter the sequence manually using the sequence editor as
detailed in Chapter 4.1. If you have a scanner with OCR software you can
input through your text editor, or a disk file (use File|iImport ASCII ).
Beware; as most OCR software have a tendency not to translate 100%
correctly you will have to be careful in checking the entered sequence.

If data are in print, they will usually also be available on-line through the
Internet. Please see sections below.

Data in a disk file.

If the file is in FastA format and smaller than 30000 bytes, GPMAW can read
it directly using the File|Open command. If the file is in an ASCII (text)
format you can use the File|Import ASCII|From file command (see

below). If the file is in a proprietary format (word processor, html etc.) you
have to open the sequence in the relevant program and transfer the
sequence using o6cut and pastebd.

Transfer of data from a word processor.

If you have your sequence as 1-letter code in a word processor (Word,
WordPerfect etc.) the easiest way of getting your sequence into GPMAW is
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2 0 Reading and saving sequences

to copy to the clipboard and select File|Import ASCII|from

clipboard (see below). Alternatively, you can paste into a new sequence
(Edit|Edit new sequence ). If the sequence is in lower case and/or
contain extra formatting characters you remove these using the relevant
buttons in the editor (see Chapter 4.1).

Transfer of data from a web browser (Internet).

Most sequences can be found through the File|Web Entrez search

(see section 2.7), or, if you have the accession number from the input box, in
the main toolbar. However, if you obtain a sequence elsewhere you may
proceed as follows:

When you have a sequence loaded into your browser, you can most easily
transfer it to GPMAW using 6copy and pa
1. Highlight the complete record (Edit|Select all or <Ctrl-A> if the
record takes up the whole page).
2. Change focus to GPMAW and select File[Import ASClI|from
clipboard
3. Proceed as detailed in the 6l mport A

Alternatively you can highlight and transfer name, accession number and
sequence individually to a new edit sequence window (chapter 4.1).

You may also download complete databases by FTP. Databases in either

FastAor Swiss-Pr ot f or mat can be indexed it wi
(Chapter 12.4). This utility can be downloaded from the GPMAW web site if

not present in your installation (see also Appendix B).

Internet.

You can type the accession number of your protein of interest into the web
retrieval field in the main toolbar to retrieve a sequence directly from Expasy
(UniPro) or NCBI (Entrez). If you need to retrieve multiple sequences, you
can make a list of accession numbers and retrieve all sequences in a single
operation (Fiel | Retrieve Accession Number List). You may also query the
Entrez database, for details see Chapter 2.7.

DBGet

A small utility called DBGet is part of the installation (called through the
Utilities menu) and can be used for downloading and indexing databases
from the web. If you cannot find it in your installation, search the GPMAW
web site (www.gpmaw.com).

Nucleotide sequences.
If you have a nucleotide sequence it can be imported and translated to

protein sequence through the File|iImport ASCII|From file or
File|]lmport ASCII|From clipboard command (see below, ch 2.5).
Save sequence 2.3

When you have changed the information of a sequence window (e.g.
sequence, hame or post-translational modification), you can save the
information in a GPMAW sequence library using either of two commands
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2 90 Reading and saving sequences

(below). The information saved contains at least the name and the protein
sequence and may additionally contain chemical modifications on terminal or
individual residues, cross-linked residues and annotation. Information on
multiple peptide chains is saved as part of the protein sequence.

For a complete list on information that can be saved with a sequence please
see Appendix A.

Save E

The save command saves the currently selected sequence and all

modifications to the file and position occupied by a previous instance of the
sequence. This means that the command only works when the sequence has
been read from a GPMAW sequence library. The program looks for a

sequence with the same name and position in the library. If you have

changed the name of the sequence or if you have just entered or imported

the sequence file, you will automatically be transferredtothe 6 Save aso
command (below).

Save as

The 6 S a v ecomanwaidd is used when you want to save your sequence to a
new file/position or when you have just entered or imported a new sequence
and want to save the information in a GPMAW sequence library.

1) Select the relevant sequence window.

2) Select File|Save as

3) The 'Save sequence' dialog box will open in the currently selected

user directory. You can change to a different directory. By default only
sequence libraries (files with the .seq extension) will be displayed.

4) You now either select an existing file or enter a new name. The .SEQ
extension is automatically added to the filename.

5) If you select an existing file, the sequence in the active window will be
appended to the ones already present in the file.

Note: If you save a sequence with a name that is already present in the
sequencef i | e, the namhé worl 6gew2a étev] at
of the name.

Save all seq. as

This command will save all sequences opened on the desktop to a single file.
This is a convenient shortcut when you have retrieved a number of
sequences e.g. from a database search or a retrieval list.

Save w. highlights

This command is similar to the 06Saved coc
the underlined areas of the sequences (chapter 3.4) is saved along with the
other information.

Note: This information is not saved dynamically; you have to save it
specifically when you make changes. Neither are you informed about
changes in underlining that need to be saved.
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Delete sequence 2.4
When you want to remove a sequence from a file you:
1) Select File|Delete sequence.

2) From the 'Select file' dialog box you select the file containing the
sequence to be deleted. By default only sequence libraries (files with
the .seq extension) will be displayed.

3) Inthe 'Select sequence' dialog box you select the sequence to be
deleted. If you have multiple occurrences of the same sequence name
you should remember that new sequences are always appended to the
end of the file.

4) From the 'Delete sequence' dialog box you select 'Yes' when you have
verified that the selected sequence is correct.

When you remove the last sequence from a file, the file will be removed
completely.

When you delete a sequence, the previous sequence file is saved with the

same name but with the extension 6. BAKS?
sequence by accident, you will be able to retrieve it (until the next save or

delete operation on the file).

Import ASCIl  (sequenc e in text format) 2.5

If you are unable to read a sequence file using the normal File|Open
command, you will be able to import the sequence using the File[Import
ASCII|From file command. The only limitations are:

1. The sequence has to be in 1-letter amino acid or nucleotide code.

2. Thefile has to be an ASCII (text) file.

3. The file is smaller than 30000 bytes (characters).

From file

The 'Open text file' dialog box is identical to the 'Open sequence file' for
opening standard sequences except that files with the extension . TXT" are
displayed by default. In the drop-down list 'List files of type' you can select 'All
files' or you can type any name into the 'File name' box. If the file selected is
not an ASCII file, an error message will appear and you will be unable to
proceed with the import. If the requested file is a text file, the following dialog
box will open showing the file contents:

| Note: The Ol mport ASCI | KastA, tha$wisg-Protearmdo gni z
the GenPept (Entrez) formats. This means that the name, sequence and
accession numbers are pasted directly into the respective fields of the
dialog.
However, remember to include only the complete record and not any extra
lines of text or graphic (e.g. when you copy from a web page).
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mport ASCTI file

io CPZB4 REBIT Beviewed; 431 AR
AC PO0178; POOLY7;

DT 21-JUL-138¢, integrated into UniProtEB/Swiss-Prot.
oT 21-JUL-198&, sequence wersiom 1.

DT 13-JUL-2010, entry version 10Z2.

7

DE BEecMame: Full=Cytochrome P450 ZB4;

DE EC=1.14.14.1;

DE AltNams: Full=CY¥PIIB4;

DE AltName: Full=Cytochrome P450 isoczyme Z;
DE Short=Cytochrome PF450 LMZ;

DE AltName: Full=Cytochrome P450 type BO;
DE 2ltHame: Full=Cytochrome P450 type Bl;

G Name=CY¥PZB4;

Os Oryctolagus cuniculus (Rabbkit) .

oC Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

oC Mammaliz; Eutheria; Euarchontoglires; Glires; Lagomorphs; Leporidae;

oC Oryctolagus.

OX NCBI_TaxID=932%; ;I

Name Seguence Access. no. 44 Caps ~ [V Save text as annotation DNA
Mame: Cytochrome P450 2B4; - Oryctolagus cuniculus (Rabbit)
Sequence: MEFSLLLLLAFLAGLLLLLFRGHPKAHGRLPPGPSPLPYLGNLLOMDRKGLLRSFLRLREKY GDVFTVYLGSRPVVVLCGTE

Length: 255 Access. no.:  P0O0178 o oK x Cancel ? Help

Highlight the text before pressing the relevant button for transfer to name, sequence or accession
number. The text can be edited before transfer.

To import a sequence you have to carry out the following steps:

1. Highlight the name and press the ‘Name' button. This will copy the
highlighted text into the name field at the bottom of the dialog box (only
the text that fits into the dialog box will be displayed).

Highlight the accession number and pressthe 6 Ac ¢ e s s buttoa.. 8

Scroll to the sequence.

Highlight the sequence part of the record.

If the sequence is written in lower case press the 'Caps’' button to

transform lower case letters to upper case. The sequence will stay

highlighted.

6. If you are importing a nucleotide sequence press the 'DNA' button (see
import nucleotide sequence below) otherwise press the 'Sequence'
button. Do not worry about numbers, space characters or line breaks -
these will not be imported.

7. The first part of the sequence will be displayed in the 'Sequence' line
below. The length of the sequence read will be shown in the 'Length’
line.

8. Press'OK' to open a sequence window containing the imported
sequence. If necessary, you can edit the sequence later by selecting
Edit|Edit sequence (Chapter 4.1).

aprpODd
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9. Ifyoucheckthe6 Save all a scheekhom, the entireé comedt
of the import box will be saved in the annotation page of the sequence.
For more information on the annotation see Chapter 3. 9, 6Annot a

Hint: The text field in the top part of the dialog box is an edit control. This
means that you can edit the name and sequence before importing into
GPMAW. You can al so use O6-gpnmenuamydu pdst e
can use the standard keyboard shortcuts (Ctrl-X, Ctrl-C, Ctrl-V). 1

Note: Only amino acid residues that are defined in the currently selected
mass file will be imported as part of the sequence. If you need to import
unusual 1-letter codes please make certain that you have the appropriate
mass table loaded before import.

Importing a nucleotide sequence

If, in step 6 above, you press the 'DNA' button you will be presented with the
‘Convert DNA sequence' dialog box:

The six green lines along the top of the dialog box represent the translated
nucleotide sequence (three forward reading frames and three backward) with
the red dots representing stop codons. If a name has already been selected
for the sequence it will be shown above the green lines.

The six buttons below control the display and selection of the reading frame.
The protein sequence of the currently selected reading frame will be shown in
the large list-box. Stop codons are shown as 'X' and will be imported into
GPMAW as chain terminators (a maximum of six chains can be imported). To
the right of each reading frame button the number of ORFs is shown (open
reading frames) along with the size of the largest ORF in the current frame.

Convert DNA sequence to protein

MName:

Feading 1»| 18 ORFs/80 res 4<| 15 ORFs/226 res
frame: o 13 ORFs/245res 5| 12 ORFs/198 res

3> 5 ORFs/438 res B<| 12 ORFs119 res

Protein sequence (reading frame 3):
HRFEWRAHREPYOPGAALAFPSLRPYPPFASATRSPY &
RRCOEFDPRPHRSRORDPGRPEMTATEALLRMWLLLLL
AFGHSTYGAECFPACHPOMGFCEDDNYCRCOPGWG
GPLCOOCYTSPGCLHGLCGERPGOCICTDGWDGELCD
RDVRACSSAPCANNGTCVSLDGGLYECSCAPGYSGK;l

Longest ORF anl
_g'_ Yo ok ngance\l?ﬂelpl

If you check the ‘Longest ORF only' checkbox, only the longest open
reading frame will be displayed in the list-box and translated into GPMAW.

Usually, the longest open reading frame (in this example frame 3) is the
correct one. Checking the 'Longest ORF only' and pressing 'OK' will return
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you to the 'Import ASCII' dialog box above with the translated protein
sequence displayed in the sequence line (step 7).

Import from clipboard

Thed | mport f r o mialeglbox s mentcaltbéhed | mport fr om

except that the content of the clipboard is pasted directly in the text box (top
part of the dialog box).

If the sequence on the clipboard is in FastA format, it will be parsed
immediately and the name and the sequence will be entered directly into their

respective lines (i.e. you only need to press the 6 O Kbdtton).

| Note: The 61l mport ASCII 6 dialog box
reading protein sequences from a number of other sources like BLAST
search (Chapter 7.2), Internet accession number retrieval (Chapter 2.7)
etc..

Reading sequences from a database 2.6

You can read a sequence from a local database (this section) or directly by
accessing certain databases on the Internet (next section, 2.7).

GPMAW can access local databases in two formats:

U  General FastA format indexed with the database-indexing tool
(Dbindex i Chapter 12.4) available from Lighthouse data. If the
DBindex program was not part of your installation, you can download it
free of charge (see Chapter 1.9).

U  Swiss-Prot, EMBL, IPI. These databases are annotated and you have
to make a FastA version of the databases, which you then search.
However, if all the files are contained in the same directory, GPMAW
will load the full Swiss-Prot style record in stead of the limited FastA
record.

See Appendix B for how to acquire the.

Note: The Swiss-Prot database is not public domain (freeware). If you are
part of a commercial company or institution you need a license agreement.
In this case, please contact Swiss-Prot (www.ebi.ac.uk).

FastA formatted databases
Protein databases in FastA format are available from a number of sources,
particularly on the Internet. Some of the available databases that have been
tested with GPMAW are:

i PIR (Protein Identification Resource),

Swiss-Prot,

UniProt,

the IPI databases

EMBL non-redundant.

TREMBL (translated EMBL),

GenPept (translated GenBank),

OWL (non-redundant combined database),

[ CR et et entl ant B encll ]
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U NCBI nr (non-redundant).

Appendix B contains more information on the databases and how to obtain
them. Before you can access any of these databases from GPMAW you have

to create index files. For this purpose
GPMAW. If it is not present in your installation, you can download it from
www.gpmaw.com. In addition to indexing strai

can perform the following functions (see Chapter 12.4):
i  Convert the Swiss-Prot database to into FastA format before use.
i Rewrite the NCBI nr and EMBL nr databases to a simpler FastA format
before indexing.
U Extract sequences with a certain composition to a new database.

i8]
Search for: ICALNEXIN 2 Open database
/2 Search
© and [ouse e
i or r
* and I— [¥ Refrieve annotation
L8
or ﬂ Clear pﬂelp
Accession # & Done
Database loaded: Z\Database2\IPI_mouselPImouse
Database extension: SEQ
Protein index file: present
Targetindex: present
Accession number index: present
P 2] s Database: Z\Database2\IPl_mouselPimouse |
Selecting File|Open FastA database opens the O0Search Fa

databased dialog box.
To search an indexed FastA database:

1. Select File|Open database orpressthe Open dat autens e d
In the 6Open filed dial og.trgegtensimel ect
The dialog 6rememberso6 the five most
are shown at the bottom of the Fil e menu. Three buttons at the
bottom of the dialog show the initial letter of the three most recently
opened databases. If you let the mouse cursor rest on a button for a
few seconds, the fly-by help shows the full name of the database
connected to the button. The full path and name of the database
opened will be shown in the bottom status line.

2. You can enter up to three search words and combine them with
6andd6/ 6or 6 as appropriate. Alternati\
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number. If you enter an accession number, this field will take
precedence over search words.

3. Pressthe & S e a r butto® and any matches to the search criteria will
be displayed in the bottom yellow result box. When you enter search
words, you should enter the least common word first in order to speed
the search and not overload the search.

O

Note: The words Oproteind, O6ésequenc¢db,
been removed from the search list as being too common and not
providing enough information. Furthermore, the following symbols have
been removed and replaced by word delimiters: ¢ 1 ", . ; () / 0

4. Highlight any sequence you want to retrieve from the database and
pressthe d Re t r ibattoret@load the sequence into GPMAW.
Alternatively, you can load the sequence by double-clicking on the
name.
As FastA formatted databases contain no annotation, only the name,
the accession number, and the sequence will be loaded. You can
highlight several sequences while holding down the <ctrl> key. Pressing
the 6 A Ibuittén will load all highlighted sequences into each own
sequence window.

Note: If you have several databases installed on your system you do not
have to reenter search words when switching between the databases.
The Swiss-Prot and the GenPept databases are published as infrequently

updated primary releases and frequently released updated databases
(SwissNew and GpNew). When both the main and the updates are installed

in the same directory, GPMAW will recognize the updates andthe 8 Up d . d
button will be enabled when loading the main database. You can now search
the main database by pressing the 6 S e a r luttod and the database

update by pressing the 6 U p douttdn.

Swiss-Prot: If you are searching the FastA version of the Swiss-Prot
databaseT . (9B@R)O and you have all the acc
directory, you can read the full database record into the annotation page of

the sequence window if the read annotation box is checked (see Chapter

3.9 for more information on the annotation page).

In order for the annotation retrieval to work you need the following: The full

Swiss-Pr ot database release 37 (the file he
FastA version of Swiss-Pr ot (6 SWI SS. SEQ6)DBEeneended
utility (versionl.02 orlater)and t he corresponding index
The FastA index files O6SWISS. TRGO6, 0SWI ¢

O0SWI SS. FACO al so generated with the O0DBI
The 6 D B | mpragram is included in the standard GPMAW distribution and
can be freely downloaded from web site (Chapter 1.9).
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Retrieve s equences from the Internet 2.7

If you know the accession humber of your protein of interest you can enter it
into the web access field in the mail toolbar:

P01308 [-] @ wr

When you pres the 6 G e lution a GPMAW will either access the Swiss-

Prot database on the Expasy server (if the accession number starts with O, P

or Q) or the Entrez server hosted by NCBI. If the first query is unsuccessful,

the otherser ver wi | | be queried. The result
dialog box (section 2.5). Both the Swiss-Prot and the Entrez (GenPept)

format are recognized by GPMAW so you can import the sequence just by

pressing the 6 O Kbdtton. The complete database entry will be saved in the
6annotationé page (section 3.9).

Note:When searching for NCBI gi numbelrs \
the accession number; e.g. gi|49522055 not just 49522055

Note: The Web search actually works on any unique identifier in the
sequence record. However, using anything but the accession number may
result in an unpredictable result and should thus be checked carefully. If
multiple hits are found, only the first is retrieved.

The results from the s¢aASICI Wbl diapenyg b
various sections parsed into their respective fields. In most cases you just

have to press the 6 O Kidtton to import the sequence, but you should, just in

case, check that the fields have been interpreted correctly. For more details

on the import ASCII dialog, see chapter 2.5.

Selecting the drop-down arrow nextto || [l v | & G

it fi i Q99895 || Chymotrypsin-C: - Homo sapiens (Human).
the edlt fleld OpenS a “St Of the 10 most POO7VET || Chymotrypsinogen B; - Bos taurus (Bovine).
recently accessed sequences on the P23987 || Virion-packaging protein ORF2; - Infectious laryng

net. Click on name and GPMAW CACB2717 || calnexin [Aspergillus niger]. - Aspergillus nige
retrieves the sequence into the 'Import ASCII' dialog box.

Note: The text input box has a second function as you can enter any residue

or part of a sequence and pres the 6 Ma bktdn o highlight the
residue/sequence in sequence windows. For more information see Chapter
3.2, O6HighlightOo.

Note: If you are unable to retrieve sequences through the Internet, you may
need to set up access through a proxy. Please see section 5.9.
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Retrieve sequence list from web

If you have a list of accession numbers x|
and you would like to retrieve the related 1) Enter or paste list of accession numbers in the edit box below.
sequences into GPMAW you select the 2) Select destnaton and format.
Flle | RetrIEVe I Retrleve 3) Press Retrieve sequences’ and wait for retrieval to finish

A X . and review resilts.
accession number list i This opens S — 3 ot
a dialog box where you either enter the & GPMAW (sequence window) :
accession numbers, load a list from disk s
(6 L o duttén) or paste the list from the Fie format———————
clipboard i one accession number pr i e il
l {8 GEMAW fincl, annatation)
Ine. € Fasth,
You then select the destination of the v v o
retrieved sequences, either as individual [P Retieve seuenceces 2 e
sequence windows in GPMAW or saved
to a file on disk. 7| de opt
will only be enabled when the last option  |01%
has been selected. Po4322

If you retrieve into GPMAW you can
later save all the sequences into a singe
file using the File | Save all seq

as (see below).

If you select 6 F i als deétination, you =l
can select file format from the list below: |
GPMAW without annotation, GPMAW with annotation, FastA or Native (i.e.
as received from the Internet).

When you press the 6 R e t r bhuion, SBMAW will search the Internet using
the SRS server at EBI, UK, if the accession number is recognized as a
Swiss-Prot or TREMBL number, otherwise the search will be done on the
Entrez server at NCBI.

The state of the retrieval process is displayed in the bottom status line. As the
sequences are retrieved from the web, each accession number is appended

byédi Sequence rNeterAiston isteh@l may pass after the status

line reports O6Doned and until all sequer

Note: Gene index numbers (NCBI) have to be entered with a gi| before the
number, i.e. gi|18858381.

Searching Entrez

Through the File|wWeb  Entrez search you have the possibility to search
for protein sequences on the web using the Entrez search engine. The
search by GPMAW only implements part of the Entrez search engine and is
not meant as a replacement for searching the WWW, but rather as a quick
way to retrieve protein sequences into GPMAW. This option is particularly
useful if you do not have access to protein databases on CD-ROM or do not
wish to download a complete database yourself.
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2 0 Reading and saving sequences

2 NCBI Entrez web search ~|ol x|
NP Database Terms: Fields:
elect database @ i " -
and display Hrizli= 1 Jereticuin [Protein name | 2 search % Cancel & Print
format. _ Mudeotide
2 I IAII fields j ) No web display
Enter terms and Errmab e Hits: 30
select fields.
SwissProt x] 3 | 2 fields =] Drrev next@ 0-24 @), Proxy
Press 'Search’ to "
search the 4 I IOrganlsm j
Egiz=2atabace Display Highlight name and press Retrieve’ 3 ¢ D
| FastA @ GenPept to load sequence into GPMAW 38 Retrieve Jons

RecName: Full=Calreticulin; AltName: Full=Major microscmal
RecName: Full=Calreticulin; Flags: Precursor.
RecName: Full=Calreticulin; Flags: Precursor.
RecName: Full=Calreticulin; Flags: Precursor.
Full=Calreticulin;

: Full=Calreticulin;

Flags:

Precursor.

RecName:

: Precursor.

: Full=Calreticulin;
RecName: Full=Calreticulin; Flags: Precursor.
RecName: Full=Calreticulin; AltName: Full=CRPS55; AltName:
RecName: Full=Calreticulin; AltName: Full=CRDPS5; AltName:

Flags: Precursor.

RecMName: Full=Calreticulin; Flags: Precurscr.

RecName: Full=Calreticulin; Flags: Precursor.

Moo e 11 e e 4 m e B e Demrremn =
LoCUS CALR_CHLAE 417 aa linear PRI 21-MAR-201Z ﬁl
DEFINITION RecMame: Full=Calreticulin; Flags: Precursor.

RACCESSION  Q4avITS
VERSION Q4VITS. 1 GI-75068744
DESOURCE UniProtKB: locus CALR CHLAE, accession Q4VITS;
class: standard.
created: Jul 25, Z2006. ;I

Sequence |Web

HTTP Done - waiting |htq:u:,ffeuﬁls.nmi.nlm.nih‘gnw’enhez,’eunlsf&v’em.th\"db=prnhem&r5ttype =gpéretmax=258retmode =text8id=339303, 16 1784276,1 %

The Internet address http://www.ncbi.nlm.nih.gov/ contains a full
implementation of an Entrez search engine and information on the
databases. You can also download a client/server version of the search
engine with an enhanced functionality and greatly increased speed. Appendix
A and B contain further information on database formats and content.

Note: You need an Internet connection in order to use these functions! The
Internet connection through GPMAW may not work through a firewall. If you
have problems, please consult your local network specialists before
contacting Lighthouse data.

The Entrez web dialog allows you to enter up to four search terms, search in
two different databases and display in two formats.

The results of the search are shown in the bottom part of the dialog box. This
is a O0tabbed not eb o dkSke quhdamedduphoktwof i
list boxes and the second page, Erttoms | L) 2] [ el

0 We,Istiows the web page of the Tl [Py 3] [P Teids
Entrez search. Of the list boxes on el [ o T
the 6Sequenced tatk
shows the proteins found, while the
bottom one shows the database

entry of the currently selected

protein. Double-click on the entry or Links Prevenindes Hstory
press the ORetr i e\ bmilfasTa = g5 =lsendo
retrieve the sequence into a BN S
GP MAW Wi n d ow Th e ™ 1: NP_002323 Repors low density lipop. [gid753636]

>qi| 4758886 | ref NP 002323.1| low density lipoprotein-related 1
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2 90 Reading and saving sequences

works like Internet Explorer, except you do not have an address bar (more
information see below).

The 6 Ma x . n u mims Beldadn bd setbetween 25 and 150. If you
retrieve more than 150 sequences, only the first 150 items will be displayed,
and you will have to narrow your search by using more strict options.

Database

Protein: This is by default the NCBI non-redundant protein database
containing over 14.7 mill. proteins (April 2012). The database is compiled by
combining Swiss-Prot, PIR, GenPept and additional databases. The NCBI
non-redundant database is updated almost daily. See also Source database
below.

Nucleotide: The NCBI non-redundant nucleotide database, based on

GenBank supplied with other databases. This database is not normally used
for retrieval of protein sequences but can be used for cross-references.

Source database
This enables you to select all or a subset database for searching:
All: The combined databases are searched.

Swiss-Prot: Only the annotated Swiss-Prot database is searched. This can
be advantageous when searching for a well-known protein, as you will get a
well-annotated record with little or no overlap between the different records
(e.g. typically only a single human entry).

EMBL: Sequences translated from the EMBL nucleotide database that are
not yet incorporated in Swiss-Prot. Not as well annotated, and may contain
errors.

PIR: Protein Identification Resource. An alternative to Swiss-Prot, in general
not as well annotated.

RefSeq: The combined NCBI protein database. Larger than Swiss-Prot, but
not quality controlled.

Display
FastA: A compact format mostly used for storage of sequences used in
homol ogy searches. The first |line starts

number and name of the sequence. The following lines (usually formatted
with 60-character per line) contain the sequence in 1-letter code.

GenPept: Considerably more information is available in the GenPept format.
In addition to name and species, information on species, literature reference,
post-translational modifications etc. are included.

Terms

Up to four search termscanbeenter ed. The ter ms are al wa
meaning that both term 1 and term 2 have to be present in a database entry

in order for Entrez to retrieve it. The 6 F i e drag-sladvn list boxes enable you

to narrow the search to specific fields of the database entries.

Fields: The default selecti6éahl ofveethedsé6Fi el do
complete database is searched, except for the last term field where
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2 0 Reading and saving sequences

0 Or g a nid selentdd. The 6 Al |  Dptian Is dssiadly sufficiently specific
in most cases, but as the database entries often contain cross-references to
other database entries you will often retrieve a number of homologous
proteins.

Ot her O6Fi el dPsofein mgmte,iKeywsrd, ©rganism , Author
name and Accession # (number).

Hits

Note: Whenever you changedatabas e t he OFi el d @& Abd >| es

fieldsd /. 60rgani smbd

Only the initial 25 hits are shown in the protein list box. Press the Prev or the
Next button to see the previous or next 25 hits.

When you select an entry, the record will be shown in the bottom box of the
dialog. the blue divider can be shifted up and down to display the record.

Retrieving a sequence into GPMAW

Proxy

Print

Selecting a sequence name in the top list box and pressingthe 6 Ret ri eved

button retrieves a sequence. Alternatively, you can double-click on a
sequence name.

If the display formatis 6 F a s theAséquence is directly copied into GPMAW
as a sequence window. If another format is chosen (e.g. 6 Ge n P)etlpet 6
complete sequence record is copied intothe 6 | mp o r t diafo§ lidk (se@
2.5) from where you can select whether you want just the sequence read into
GPMAW or you want to save the

annotation as well. x|
' Use proxy settings
If you need to go through a proxy to get Serverrame  [Ratpan

access to the Internet, you have to press
the 6 P r obutiodfirst and fill out the
form with Server name, Port number,

Port number of

User name Iprnheinguru

User name and Password. Check the Password  [seereare

é U s e p r oXx y s e t t | n g S (‘ Show password characters
connection to go through the proxy. Use basic authorization

Once entered, the proxy settings are

used throughout the session, but you [ woe] Xone

have to enter the password when you :
MOTE: The d is not saved b

start a GPMAW session next time.

Pressing the 6 P r ibattordwill print the complete search results unless part
of the results is highlighted. In this case, the program will ask whether to print
only the selected part. If you answer 6 N otlde complete result list will be
printed.

The printout will also list the search terms, fields and database.
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2 90 Reading and saving sequences

Local menu
The dialog supports two local menus:

Right clicking in the top part of the dialog displays a dialog with the options:

Clear Terms, Retrieve sequence, Copy to clipboard and Print. o6 Cl ear
termsd clears the two term input boxes,
duplicates the corresponding buttons anc
selected protein to the clipboard.

The bottom edit box supports a local pop-up menu that enables you to copy
and paste part or all of the contents.

Session example
Search for O6Surfactant protein Ab:

Select Database: Protein; Display: FastA; Term 1: Surfactant protein A; Field
1: All fields (make certain to get all hits);

The result is 67 hits, several of which do not have relation to SP-A.

To |'imit the search you enter Ohumand ir
6Searchd again.

The result is now 15 proteins

In order to get the annotation you switchto 6 GenPept 6 f or mat an
6Searchbd.

Hi ghlight the sequence OPSPA_HUMAKD whi c
database and has the best annotation. Pr
sequence window in GPMAW with human SP-A.

Although the FastA and the GenPept search show the same results, the
search in FastA format is usually much faster (semi-automatic).

Web view
The bottom of the dialog box shows that you have two pages to the bottom

part:

Clicking on the 6 We pa@e shows the web entry from which the 6 Sqgeenced
page has been extracted.

<. Y03
d NCBI 00000 00 O :.;%000......-. fProtein

Fablled Hackotide

Search | Protein =] o Go| Clear

Lirmits: Previesninde: Histary Clipboard Details
Display | |FASTA | Show:[100 =] Sendio | [File v
Tterns 1-67 of 67 One page.
[T 1: QONFV3. Complement compon.. [gi21759074] BlLink, Domains, Links

i 21759074 sp | QSWPYS | CDO3_HUMAN Complement component Clg receptor precursaor (Complement component 1, o sul
MATSMGLLLLLLLLLTOPGAGT GADTEAVV CVGTACY TAHS GELSARE AQNHCNUN GG LATVESEEEAD
HVQRVLAQLLRRFEAAL TARMSKFWIGLOREEGKCLDE 5L LEGF SNV GGGED TP Y SHTHEE LENS CISER
CVSLLLDLSOFLLPSRLPENIEGECGREF GEPGANIEGFVCKF S FEGHCREF LALGGE GOVTYTTPFOTTIS
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2 0 Reading and saving sequences

This is a standard web interface, and you are able to follow links and enter
information into input boxes etc. However, you only have the commands
available in the pop-up menu (right-click in the window).

You may highlight copy and paste from this window if the 6 Se q u eview ie 6
not sufficient. However, it is usually faster and easier to navigate through the
0 Se g u dab wirdOw.

Export sequence 2.8

The Export sequence command yields five options. The first two options save
the sequence to a file on disk and the last three copies the sequence(s) to
the clipboard:

As basic GPMAW file

You can save your sequence to a disk file in the basic GPMAW format, that is
name and sequence only, without information about cross-links, modified
residues, annotation etc. See Appendix A for details.

as FastA file

The sequence is saved to disk in FastA format containing name and

sequence only (see Appendix A and B for details). This format is very useful

for interchange with other programs, transfer to the Internet, etc. For transfer

to input boxes in other programs (e.g. the Internet)the 6t o c¢ | i fgnbtiona r d 6
is usually more convenient, see below.

to Clipboard

It is often required that a sequence is formatted in a special way in a report,
and for this purpose you can choose the File|Export sequence|to
clipboard

The6 Export sequen c dalogloox displaypthesequedcé
name in the top part (for verification) and presents a number of options
below:

Residues per line: In 1-letter code 60 is the default; in 3-letter code 20 is the
default. Range is 10 -100.

Residue type: 1- or 3-letter code. Default is like the current sequence
window.

Numbering:

On - each line ends with the number of the last residue.
Haptoglobin - 2 precursor - Human (406 res.)
MSALGAVIALLLWGQLFAVDSGNDVTDIADDGCPKPPEIA 40
HGYVEHSVRYQCKNYYKLRTEGDGVYTLNDKKQWINKAVG 80

Off - no numbering.

Haptoglobin - 2 precursor - Human (406 res.)
MSALGAVIALLWGQLFAVDSGNDVTDIADDGCPKPPEIA
HGYVEHSVRYQCKNYYKLRTEGDGVYTLNDKKQWINKAVG
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2 90 Reading and saving sequences

Detailed - sequence residue numbers appear beneath every 10th
residue of the sequence (remember to display the sequence in a
monospaced font, like Courier, for this function to be effective).

Haptoglobin - 2 precursor - Human (406 res.)
10 20 30 40
MSALGAVIALLLWGQLFAVDSGNDVTDIADDGCPKPPEIA
50 60 70 80
HGYVEHSVRYQCKNYYKLRTEGDGVYTLNDKKQWINKAVG
K|

—Sequence name
INSLILIN PRECURSOR - Homo sapiens
(Human)

Eesidues per ling; |2EI 'l Murmhering—

—Residue type & on
" 1-letter code  Off
% Z-letter code ¢ Detailed

FastA |

x Qancell ? Help |

The 6 F a sdbutonwillput a 6>6 in front of the name

to

60, and put numbering 6o0ffd in

to the clipboard. This is a common way of presenting data in input-boxes on
the Internet, and most other sequence analysis programs will recognize this

format.

order

Note: When you transfer a sequence to a report, remember to print it in a

monospaced font (e.g. Courier New ) in order for the numbering and
amino acid residues to line up correctly. You can also copy your sequence

to the clipboard (copy and paste) for transfer to other programs by selecting

Edit|Copy (or press Ctrl + C), which places a copy of the sequence in the

currently selected format (1- or 3-letter code) on the clipboard.

| Note: When copying this way only the sequence, not the name is copied to

the clipboard. If you need both name and sequence use the Export option.

to Clipboard as FastA (<Ctrl-F>)

The currently selected protein will be copied to clipboard in standard FastA
format (60 residues/line). By using the shortcut <Ctrl-F> you can quickly
export sequences when you need it for transfer to other programs or to the

web.

all sequences as FastA

All protein sequences open on the desktop (i.e. content of all currently
opened sequence windows) will be copied to the clipboard. The order of the
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2 0 Reading and saving sequences

sequences will be in the Z-order of the respective sequence windows (i.e. the
topmost sequence window will be first).

This option can for example be very handy to copy all sequences to a
multiple alignment input box on the Internet.

Protein Explorer

2.9

The Protein Explorer (activated in the toolbar % ) is an alternative way of
managing your protein sequences. The sequences are stored in the same
files on disk as detailed in Chapter 2.1 and 2.3, but they are managed

differently.

The

main advantage of the

Protein

command (Ch. 2.1) is that you can check and open sequences from multiple
files without having the dialog close on you. Furthermore, you can delete
sequences, check the content, and calculate amounts, all from the same
dialog box.

The Protein Explorer is opened from the main toolbar by pressing the second

button in the file section of the toolbar r?g . The initial display will always be
the sequence files in the default working directory (see Ch. 5.4).

Protein explorer

» Computer » D:\ » Projects » GPMAWZ010 »

A
~ |y

E-E-E

5}

-

[-&

:

@ ecsod.SEQ

-I- (4l enzymes.SEQ
4

---(3 SERUM ALBUMIN PRECURSOR - Bos taurus (Bovine)
bsa_noS5.5EQ

[ﬁ calreticulin, SEQ

[#] calret_pep_fsa.seq
chinensis.SEQ
chymotrypsin, SEQ
collectin. SEQ
coll_all.SEQ
coll_all2.5EQ

%] emma_Lund.5EQ

= [ﬁ enolase,SEQ

imEEnolase (EC 4.2.1.11) (2phosy ycerate dehydratase) (2-ph - Rhodotorula rubra (Yeast) |
-3 Enolase (EC 4.2.1.11) {2-phosphoglycerate dehydratase) (2-ph - Kluyveromyces lactis (Yeast
-0 Enolase 2 (EC 4.2.1.11) (2-phosphoglycerate dehydratase 2) ( - Candida glabrata (Yeast) (Tc
@ Enolase 2 (EC 4.2.1.11) {2-phosphoglycerate dehydratase 2) { - Saccharomyces cerevisiae (E
-3 Sperm receptor for ega jelly precursor (sUREJ). - Strongylocentrotus purpuratus
-0 Enolase 1 (EC 4.2.1.11) (2-phosphoglycerate dehydratase 1) ( - Saccharomyces cerevisiae (£

Sequence file filter [Sequence files (*.seq) vl

Only files containing GPMAW
sequences will be displayed.

o

;I Info Amount

Enclase (EC 4.2.1.11)
{2-phosphoglycerate
dehydratase) {2-ph - Rhodotorula
rubra (Yeast) (Rho

Mass: 47140.25Da
Residues: 439
Accession no.: Q870E9
Modified residues: Mo
Disulfide bridges: No

Annotation:

ID ENO_RHORB
Reviewed; 435 AA.
AC
oT g X Deletesequence sty
UniProtkB/Swiss-Prat.

Open sequence

| o Open & done
DE Enolase (EC 4.2.1.11)
(2-phe & Done

e

Expl o

The Protein Explorer displays the content of a single directory at a time. The
directory name and path are shown at the top, and the files are shown as the
first level in a tree structure.

shows multiple pages ( *

f

you cl isigrk( * ) nexhte a sequénce file name, the tree will
expand to show the name of the sequence contained in the file. If the file icon

), the file contains multiple sequences. Once a

file name is expanded, you may close the viewby pres si ng6 t iieg o (
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2 90 Reading and saving sequences

T [ﬁ). Expanding and closing a file can also be performed by double-
clicking on the file name.

When a sequence name is selected (highlighted), the name, mass, size,
accession humber, modifications, and annotation will be shown in the right-
hand panel.

You may open the sequence either by double clicking on the sequence

name, press the 6 O p ebuttdn (3 Qpen sequence

& Open & done

,orpressthe6 Open and

donebbutton . Pressing the 6 O p ebattén will leave the
Protein Explorer open; ready for additional manipulation, while pressing the
@pen and donebbutton will end by closing the dialog. Alternatively, you can
right-click on the name and select Open from the pop-up menu.

A sequence may be deleted by selecting it in the tree view (left side panel)

Xgelete SEQUEnce

and press the 6 D e | lsuttoa . The 'Done’ button closes

the dialog without further operations.
Navigation
You can navigate through your computer through the top file navigator:

| » Computer » D:\ » Projects » GPMAWZ2010 »

Click on the arrow to see sub-directories at the given level, or click on the
name to navigate to the specified position.
In the bottom panel you can select which files to display:

*.seq for GPMAW sequence files

*.dat for dat files (text files, can be in FastA format)

** for all files.

Note that GPMAW and only read files that are in a text format.

Local menu
A few additional commands are available in the local Qpen
-up menu:
POp-up menu ) Expand all
Expand all: All sequence files are expanded to show Collapse al
the contained sequence names. Update list

Collapse all: All sequence files are collapsed and will
only show the file name.

Update list: The file list is updated with new and removed files and sequence
names.

Sort sequence files: The file list is sorted according to name. Note: The
sequence names in each list is not sorted, they are listed in the order they
occur in the sequence file.

Sork sequence files

46



2 0 Reading and saving sequences

Picomole calculator Info [ amount |Directory |
If you select the 6 A mo utabtin&he right-hand
panel, you switch the panel to the Picomole lass convertion
calculator. Based on the protein currently & pMal->ng € ng - Mol
selected in the Protein Explorer, you can on this Mol -> ug € ug -> pMal
page calculate the weight of a given amount € WMol -> mg € mg - Mol
(pMol/nMol/mMol) or vice versa. Start by selecting
the convgrsion type among the Mass_ L pmal= 54.486 ng
conversion radio buttons, then type in the 2 pmal = 108,972 ng
amount to be converted in the top edit box, and S pmol = 272.430ng
finally read off the converted amount in the
bottom edit box. The conversion is calculated for | 0.00 pmol
every character entered. _I
As the value in the top edit box is conserved, you S
may change between different Mass conversion 0.000 ng

types without re-entering your values.

Note: The Protein Explorer is permanent in the way that you do not close it

just hide it. This means that the next time you call the Protein Explorer, it will
open with a view identical to when you closed it.
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3 98 Sequence window

Chapter

3

The sequence window

Displaying protein sequences in GPMAW. The sequence window
forms the basis for most other windows and operations.

The protein sequence window is the parent window for most other windows
(peptide windows, graphs, results of searches, etc.). These windows will be
daughter windows derived from the sequence window, and when the
sequence window (the parent) is closed, all derived daughter windows will
also close. Exceptions from this rule are the database mass search window
(Chapter 8), fragment windows (which are parent sequence windows
themselves, see below), and all dialog boxes, most of which are terminal
windows, which means that they have to be closed in order for the workflow
to continue.

Sequence window display 3.1

When a sequence is read from disk or clipboard (Chapter 2) or has been
entered as a new sequence in the sequence editor (Chapter 4.1) it will be
displayed in a sequence window:

‘T2 [P02769] SERUM ALBUMIN PRECURSOR - Bos taurus (Bovine) E - ol x|
i 69432.36Da Av.  89.09Da [79] }g T H - a | @Hydogen Free acid @ | 4 close
1 MEWVTFISLLLLFSSAYSRGVFRRLTHES: IAHRFEDLGEEHFRGLVLIATSQYLQQCPEDE ii
63 HVRLVNELTEFAKTCVADESHAGCEKSLHTLFCDELCKVASLRETYGDMADCCERQECERNE
125 CFLSHEDDSPDLPKLEPDENTLCDEE AADERKFWGEYLYEIARRHEYFYAPELLYYANKYNG
187 VFQEGCQAEDKGAC ERVLASSARQRLRGAS I QRFGERALKAWSVARLSQKFPR
249 AEFVE LK VHKECGEGDLLECADDRADLAKY ICDNQDT I SSKLRECCDRELLEKS,

311 HGIAEVERDAT PENLPPLTAIDFAEDKD':J EE{INYQEAKDAF ) ] AVSVLLRL
373 AREYEATLEECCARDDPHACKSTVFDELEHLVDEPCNLIKONCDOFERLGEYGFCONALIVRY LI

Depending on the default values in Setup (Chapter 5.1), the sequence will be
displayed in either 1- or 3-letter code. The sequence wraps around the right
edge of the window, and each line starts with the number of the first residue
of that line. If the sequence is too long to be displayed completely, a scrollbar
will appear along the right edge, allowing the remainder of the sequence to
be brought into view.

The number of residues on each line depends on the width of the sequence

and whether the o6Display modula 56 opti
5.6). With the option set, the number of residues on each line is limited to

numbers that can be divided by 5 (e.g. 20, 25. 30 etc.), the rest of the right-

hand side of the display wil!l be empty.
been set, the window will be filled to the maximum number of residues that

can be fully displayed.
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3 0 Sequence window

Navigating the sequence

The first level of navigation is the numbenng of the first residue on each line.
ThennﬂspossnbletoIabeleverle residue by sett ' n g the

i t h caot 1 n Crhant o
reSIdue(.) _optlon In l.ﬂ.laGl?SerTgrrLeuLeuGlu—r
5.6). If you are viewing the sequence
_ ) g 19 Trp- Glu.‘2 GFlu-Ile-Cys-Val-Tyr—
in 3-letter code,_the r_1umber|ng will 37 Thr-Thr-hsp-GluzPhe-Trp-Arg-
show as subscript with the number 55 Pro-Cys-Leu-Aisn-isn-GlysSer-

divided by 10 (e.g. residue 120 will
have the subscript 61206).
1 AGSYLLEELFEGHL

If you are viewing the sequence in 1-I§etter code, _th(_e 75 PGYEGPNCAFAESE
subscript will only be a small vertical line due to limited 44 QNLLPFPHOVKLTH
space.

In addition to direct numbering of residues, GPMAW has a number of tools to
help you analyze your sequence and you should read each of the following
paragraphs to make certain you understand the differences.

The primary tool is the mouse. When you move the mouse pointer across the
sequence, the mass and position of the residue e
pointed at will be shown in the toolbar. If you turn on 4 1 e —

the small OPeptide highligh mati or
sequence window toolbar = you can follow the N - Fg'igci‘géf‘“ga;g

most important information on the highlighted peptide T = - a1 @ Hydrogen |

on-the-fly. 4

Often you are interested in specific residues, residue types, or short
sequences (motifs). GPMAW enables you to color these in three different
background colors.

U Individual residues can be colored by double clicking on the relevant
residue followed by selecting a color at the bottom of the dialog box
(see Highlight residues below).

U0 Residue types and short sequences are colored through the
Search|Highlight residues (motifs) command (see below)

This background coloring of residues is persistent and is carried along to
peptide windows as well. Please read the detailed description on the
limitations below.

Highlighting (inverting) sequences. This is a quick way of drawing attention

to and getting the mass of a partial sequence. Highlighting is also the fastest

shortcut when making Fragment windows (see below). Highlights made in

this way are not persistent, and will disappear when you next click the mouse
inside the sequence window. See al so the
sequenced seowtion 3.2 bel

Underlining is the third way of drawing attention to a peptide. The normal
use of this function is to underline peptide sequences found when making a
mass search (Chapter 6.1) or digest mass search (Chapter 8), but highlights
can also be converted to underlines. This function is particularly useful when
you want to calculate the coverage of a given number of peptides.
Underlining is persistent (has to be deleted explicitly) but is not carried on to
daughter windows. You can activate underlining either from the mass search
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results window or directly in the sequence from the menu
(Edit|lUnderline| ) or pop-up mouse menu (Underline| ).

Marked residues are individually identified residues. They are displayed on

screen with a colored line around each marked residues. You select marked

residues in the QuickColor|Marked residues command of the main

menu. The &émar ked r eifgshe sequerkcdis saveceaftgp e r si st
definition of the residues.

Persistent | Sub-windows | Main function
Color Yes Yes Navigating sequence
Highlight No No Peptide mass / fragment
Underline | Yes No Calculating coverage
Marked Yes No Attention to spec. res.

Main Toolbar

Each sequence window has its own status bar above the sequence
containing five panels and five buttons.

46463.38 Da | Awv.

The first panel shows the total molecular mass of the protein. The button to
the right of this panel toggles between average and monoisotopic mass
display (see Appendix C). When showing average masses the button
displays a blue 6 A vandda red 6 Mo whén the mass is monoisotopic (mass
types see Appendix C). If you right-click on
the panel, a pop-up window will open with a
list of the mass of cluster ions (2MH+,
3MH'é 6 MA) and multiply charged ions
(MH2", MH®*¢ . Riy{see right). These 4+ 185854.55 | M4+ 11616.55
values are also displayed in the s el | s BB
Info|Sequence info dialog box (Ch. 3.8) 8- ZHETBLLS2 | Jili 75420
from where they can be printed or copied to the clipboard.

147.130a || [204]

The second panel in the sequence toolbar shows the mass of the residue
pointed at by the mouse cursor, while the third panel shows the number of

the residue. When highlighting part of the sequence (see below), the content

of the second and third panel changes to reflect the selected peptide (i.e.

mass and range of selection respectively) see N
below and right, | 1319.400a[1] || [81-92] |

LM+ 46464,39 [ M1+ 46464,39
2M+ 92927, 77 [ M2+ 2323269
3M+ 139391, 16 | M3+ 15488.80

Note: If the current sequence has an offset number (e.g. the first residue is
not counted as residue 1 1 see Chapter 4.1) the numbering in the third
panel will be shown in red.
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%31 A - a

The next five buttons have the following functions:
1 Toggle between 1- and 3-letter code.

1 Increase line spacing, in particular to give more space to drawing the
Cys cross-links.

1 Open/close the information frame (see below).

1 Extended protein sequence information (see section later). The drop-
down arrow opens a menu with direct access to the various pages in
the information dialog box (chapter 3.8).

1 The last button opens the annotation window. The button will be colored
according to the status of the annotation:

Gray: No information (i.e. annotation is blank).

Red: There is information in the annotation.

Green: Information in Swiss-Prot format (i.e. the feature table can be
imported into the sequence.

Blue: Information if GenPept (Entrez) format.

The fPeptide highlight informationdwindow is turned on through the
button, and will show the most important information on a given highlighted
peptide (i.e. sequence, mono. mass, range, pl, HPLC index, Ext. coeff. At
214 and 280 nm). You close the window either through the window close
button or by re-clicking on the toolbar button.

@ Hydrogen Free acid 0

The next two panels show the status of the N- and C-terminals, respectively.
The defaultsare 6 Hy d r angl é R 6 e e forghe undhédified polypeptide.
The terminals can be editedinthe 6 Ed i t s ediplogbox Reéting the
mouse cursor on either field for a few seconds will allow the fly-by hint to
show the composition of each terminus. When the mouse cursor passes over
a modified residue in the protein sequence, the two panels will turn yellow
and show the name and composition of the modification respectively.

The last button ﬂ Llose closes the sequence window and all derived
daughter windows like peptide window or graphs.

Two toolbars in the main toolbar (chapter 1.4) are linked to the sequence
window (i.e. the buttons will be grayed when the focus is on a non-sequence
window):

E Alagd ':ﬁ} -
: B & F ! Search and cleavage

Highlight residues (motifs i chapter 3.3).

Search for mass (chapter 6.1).

MS/MS search (chapter 8.9).

Cleave protein function (automatic digest, see Chapter 10).

Open a drop-down menu enabling the fast selection of a cleavage
(Quick cleave, see Chapter 10).

1 Ms/ms fragmentation (chapter 10.1).

= =4 =8 - -9

52



3 98 Sequence window

The arrow nexttothe d Hi g h landg IC1 @ g ®udttons indicates that
both buttons have drop-down menus.

The 6 Hi g h Idropgdbvin @nenu containsthe 6 Qu i ¢ k menl that 6
enables you to color a number of specific residues (e.g. basic, acidic,
cysteine etc.) by a single mouse click (chapter 3.3).

Theé Aut omat i ¢ dog-devenimery e 6
contains the top-most 10 enzymes defined in the : o
enzyme list (chapter 9.1). Note that when you use & T=/mini

the drop-down enzyme list, you simulate a [ Modified residues
6straightodo cleavage wi t hBiops-linkegrigigigs) aps

F‘_rcltein

cleavages) and other options you can specify in [+ Met charge

the cleavage dialog. [ Malar Ext fAbs. @280
: - . [ Highlight=
n i :
: LI R !Graphs & Sel. mass

1 Hydrophobicity (chapter 11.3).

1 Secondary structure prediction (GOR - chapter 11.2).

1 Charge vs. pl (titration - chapter 9.4).

91 Dot-plot graph (chapter 11.6).

1 Sequence coverage map (chapter 9.7).
The commandsint he &éSequencedé tool bar are avai
while the 6Graphod6 tool bar commands are

Information frame

The information frame appears when you click on the frame button il in the
sequence window toolbar. Alternatively, you can specify in the setup
(Chapter 5.1) that the frame shall open along with the sequence window. The
frame is a tree view control that initially opens with all secondary levels

cl osed, only the headers are visible. B
corresponding sub-level will open showing the relevant information. Clicking
again en stilgem i | lHeva.l ose the sub

The frame contains information on:
Termini i the status of the protein terminals.

Modified residues
[+ MOCITIeO FeSIiUEs

[ Cross-linked residues
b Cys120-Cys 46
[=) ket charge
i lLsT@atpHz0
SRTatpHTO
447 gtpH S0
[ Malar Ext.jsbs. @280Cross-linked residues 1 typically disulfide bridges.
Net charge i theoretical charge of the protein at pH 2.0 and pH 7.0 and
user-selected.
Molar Ext./Abs. @280 i theoretical extinction coefficient and absorption
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calculated at 280 nm.
[=I Highligtt=
C Lnwerted: B [1.5%)
i Underlined: 0 [0.0%]
E!-Sel.mass
LMH1+: 675759
“MHZ+ 336383
LMH3+: 225925

Highlights 1 fraction of the sequence which is underlined or highlighted. This
value is dynamically updated.

Sel. Mass i the mass of the currently selected region of the sequence. Both
the singly, doubly and triply charged species are shown. These values are
updated dynamically (e.g. changes as the sequence selection changes.

The information frame can be resized by grabbing the right edge of the frame
with the mouse cursor and move it left / right.

If you have made a coverage map (Chapter 9.7) an extra field is added to the
end labeled Peptide hit. Selecting this will display First-last, Record #, Exp.
mass, Accuracy, and e-value, as you move your cursor across the
highlighted parts of the sequence.

Pop-up menu

The pop-up menu, which can be accessed by right clicking in the sequence
window, contains the following commands, most of which are copied from the
Edit , Search and Cleave main menu options and are explained in the
following sections.
Edit

Edit sequence

Edit cross - links

Modify  [followed by the residue pointed at by the mouse cursor]

Simple modification choice submenu, see chapter 3.6,
Search for mass,

Highlight motif Edt %
H Modify -Ala43- 3
Digest mass search,
d-ﬂ;erence Search for mass
Mass di A ! Highlight motif
Mass X - links, Search >
Local BLAST), Underline 3
Underline Automatic Digest
Underline range, (=S ﬁ@fﬂﬁﬂtﬂﬁéﬂd
Underline highlight, reate Eragment findew
Clear u_nderlln_e, _ Fit windaw
ear ni | ed unaerine Stability/aggregation [TANGO]
Cl hi  ghlighted underline)
(Chapter 3.4) , Print
Automatic digest, Report
Ms/ms fragmentation, Felp

Create fragment window,
Peptide info (only enabled if part of the sequence is highlighted),
Fit Window  (makes the sequence window fit the displayed sequence),
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Stability/Aggrega tion (TANGO)
Print

Report (Chapter 9.5)

Help .

The peptide info works only if you have part of the sequence highlighted.
GPMAW then extracts the highlighted part and treats it as a separate
peptide. All the parameters that are calculated for peptides (mass, pl, HPLC
index etc.) are then displayed in a peptide info window. For details see the
peptide info window in the section on Automatic digest (Chapter 9.1). If
multiple sequences are highlighted, only peptide information for the last
highlight is displayed.

The Report is an alternative to printing, as it shows the output in rich text
format, which can be edited before saving, copying or printing (Chapter 9.5).

You can copy the sequence to the clipboard (ready for pasting into another
application) by selecting Edit|Copy  (<Ctrl+C>). This places a copy of the
sequence in the displayed format (1- or 3-letter code) on the clipboard. If part
of a sequence is highlighted, only this region will be copied to the clipboard.

If you press <Ctrl+F> the complete sequence will be copied in FastA format
(appendix B.3). This command corresponds to File|Export
sequence|to clipboard as FastA.

Note: The name of the sequence is not copied. You can copy the sequence
name as well and get much finer control of the copying process by selecting
File|Export sequence (see Chapter 2.8).

Display font

Print

You can change the display font and size by selecting the Info|Change
sequence font menu option. You are only able to select monospaced
fonts (the default is Courier New), but you can select any font size and
display type like bold, italic etc.

The selection of sequence display font is transient as the font name and size
is not saved. Furthermore, it is limited to each individual sequence window.

Printing can be selected either from the toolbar, the main menu (File |
Print ), the pop-up menu, or by pressing <F5>.

In the header the standard printout includes: The name of the protein, file
origin and position in the file, sequence range, mass file, total mass, state of
N- and C-terminus and cysteine. Then follows the sequence in 1- or 3-letter
code.
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