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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, back in the late 80ôes, was to answer the 
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. 
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Installation  1.2  

Pre-installation notes 

i 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-notification 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 óSetupô program. Alternatively, you can select the óStartô button. 
From the menu select óRunéô. In the óRunô dialog box you enter 
óD:\SetupGPMAWô and select óOKô (assuming that óD:ô is your CD-ROM 

drive). Follow the instructions. 

The SetupGPMAW program analyzes your computer and recommends which 
install program to call. 

 

http://www.gpmaw.com/
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i 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. 

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

Installation 

 

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. 

i 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 

all dialog boxes are handled (the last box ends with a óFinishô button). 

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

 

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. 

 

 

The next dialog box gives you the following install options: 
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GPMAW: Installs GPMAW. This option is selected by default ï you 
may deselect it if you only want to install an auxillary 
program. 

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

PeakErazor 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). 

DBGet Utility for retrieving and indexing databases from the web. 

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

ClustalW Multiple alignment program in local version. 

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

. 
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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. 

 

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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The next (last) dialog box informs you that installation will proceed when you 
press the óNextô button. 

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 óCancelô whereupon 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. 

i 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 óBackô and óNextô buttons that 

enable you to go both forward and backwards in order to customize GPMAW. 

 



1 - Introduction  

 8 

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

The best way to remove GPMAW from your system is to open the Control 
Panel and select the óAdd/Remove Programsô applet. This shows you a list of 
installed programs. From the list you select GPMAW and click on the 
óRemoveô button. All files and registry entries created during installation will 
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. 

i 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 has been made óupgradeableô 
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 
órawô upgrade, only the .exe and the .hlp files are replaced. 

When you upgrade, you will have an installation program like that for a 
normal installation except that the óDesktop iconô option will be checked, and 
there will be an extra option óUpgrade onlyô. If you un-check this option you 
can specify a different installation directory for the upgrade (gpmaw3.exe and 

http://www.gpmaw.com/
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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 
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 
upgrades. Pressing the <F1> key or selecting óHelpô from the main menu can 
access the online help. <F1> will usually give context-sensitive help that is 
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

th
 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 
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) 
and whether there are any error messages. 

The dialog is similar to the one you obtain by pressing the óInfoô button in the 
Help | About  dialog (Chapter 1.8). 

Problems during upgrading 

If the license file ógpmaw.lcsô is missing from the directory where the install 
program starts, the installation will abort with a message stating the the file is 
missing. This is not the case with the update program. 
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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 
longer valid you will have to ódowngradeô to your previous version of 
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 óenterô or óreturnô key. 

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 symbol in 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. 
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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 .pkl 
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 

Protein

sequence

1-/3-letter display
Highlight

Underline
Color motifs

Redefine

display

Sec. structure
graph

Enzymatic
cleavage

Mass search

Print

Dot-plot
Export

as ASCII

or FastA

Local sequence

library

Protein

database:
Swiss-Prot
FastA format

NCBI

PIR
EMBL
OWL

Import

Protein
sequence

Modify
sequence

Edit sequence
Secondary modifications

Cross-links
Text file

Web database

Manual input

Clipboard

Charge vs. pH

Composition
search

Cross-linking

 

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. 
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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 

Digest

peptides1 - 3

Missed cleavages

Terminals

Limit mass range

Manual cleavage

Combine cleavage

Limit cleavage

Hydrogen exchange

Highlight

parent

sequence

Setup

Sort

Multicharged

Remove partials
Redefine

display

HPLC

chromatogram

Charge/pI

graph

Mass spectrum

MS/MS

Mass

peak list

X-links

N-glycosylation

MS/MS

PrintExport

Sequence Mass

list

Highlight

residues

New sequence

Daughter windows

 

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 which will be ócarried onô to the peptide 
window. In the other direction you may underline a sequence in the parent 
sequence based on a selected peptide in the peptide window. 
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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 

MS peak list

PerSeptive (GRAMS),

Bruker, HP, Other

Sequence "Hit" list

Print

Mass type

Precision

Enzyme

Modification

Ion type

Multi charged

Disk file

MS difference

Redefine

display

Export to

Spectrum

ASCII file

ClipboardMass

list

Highlight

residues

Highlight

parent

sequence

 

The mass search function tries to answer the question: ó Where in this protein 
can I find this massô. Like the protein cleavage above, this function is based 
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 óhitô list window. The results are shows with a 
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 óhitô list can be exported to a mass spectrum (GRAMS only) and saved to 
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). 
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MS peak list

PerSeptive (GRAMS),

Bruker, HP, Other

"Hit" list

PrintDerivatized

FastA

formatted

database

Disk file

MS difference

Database

search

Disk file

Peptide

mass list

Optimize

Import sequence

into GPMAW

Detailed

report

 

The result of a digest mass search is a list of proteins ranked by high scores 
(Ch. 5.5). The óhitô list can be saved to disk for 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 óAutoload 
last sequenceô (Chapter 5.1) when the most recently loaded sequence will 

be loaded. 

 

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 
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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 ï 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: 

ü Use the mouse or the keyboard to activate the menu options. 

ü Use the mouse to activate the speed buttons in the toolbar. 

ü Right-click the mouse in the relevant window (this opens a context-
sensitive pop-up menu). 

ü Use the keyboard shortcuts (see page ii after óContentsô). 

i 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. 
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i NB. The presence and position of each individual toolbar is saved in the óiniô 

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 
and off, either by clicking on the 
down-arrow next to the óHelpô 
question mark or by right-clicking in 
an unused part of the main toolbar 
window (thus calling on the pop-up 
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.g. óSaveô, graph commands etc.). 

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

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

 

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 left edge óhandleô of a toolbar, you can rearrange them freely 
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. 

 File and print 

Open sequence (file, chapter 2.1). 

Protein Explorer (chapter 2.9). 

Close sequence window. 

Save sequence to file (chapter 2.3). 
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Print. 

Printer setup. 

 EDIT 

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). 

 Control 

SS-button ï 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. 

Exit ï Close GPMAW. 

 Graphs 

Hydrophobicity (chapter 11.3). 

Secondary structure prediction (GOR - chapter 11.2). 

Charge vs. pI (titration - chapter 9.4). 

Dot-plot graph (chapter 11.6). 

Protein sequence coverage tool (chapter 9.7). 

 Search and cleavage 

Highlight residues (motifs ï 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). 

Import/Export 
sequence 

Import from clipboard (chapter 2.5). 

Search FastA formatted database (chapter 2.6). 

Search Web Entrez (chapter 2.7). 
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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. 

 Utilities 

Composition calculator (chapter 12.2). 

MS peak analysis (chapter 12.1). 

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

Simulated 2D gel (chapter 12.5). 

Fragment analysis (chapter 12.3). 

When using the mouse you can get additional 
information on a number of controls (particularly the 
toolbar buttons) by letting the mouse cursor rest on top 
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-click with the mouse) and the óFileô 
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 ï 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. 
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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, pI 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 
óiniô file (initiation file). The atom mass table can at present contain 32 entries. 

i 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. 

i Note: The mass of each residue is not saved as part of the table, but is 

calculated based on the values in the óAtom mass tableô (i.e. changes to the 
atom mass table will change the values of the current mass file). 

The first entry denotes an unknown residue óXô that has a mass close to 110 
Da (the mass of an average amino acid residue). The following 20 entries 
contain the 20 óstandardô residues, while the last 10 entries can contain any 
kind of modified residue (see also óModification fileô below). 
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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. 

i 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. 

i Note: If you use some of the óextraô amino acid residues (after residue 20) 

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 saved in the óSystemô 
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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called óTERMINALS.TMSô. You are limited to 12 modifications (+ 1 normal 
state of the terminals, óHô and óOHô for the N- and C-terminal respectively). 

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.  

 

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.  

 

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 

 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. 

i NOTE: Additional documentation for GPMAW can be found on the 

installation CD in the óDocumentô directory. Pdf versions of the manual and 
the óDummies Guideô as well as all published newsletters are available. 
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 óSend mailô button opens 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. 
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At the bottom of the section, 
the license date (month and 
year) and the version 
number of the originally 
installed copy of GPMAW is 
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 óInfoô button 

(see below), the program 
will try to calculate whether 
your license is eligible for 
the current upgrade. 

Each version of GPMAW 
(both major and minor 
versions) has its own 
associated lighthouse. A 
picture is shown in the start-
up ósplashô screen and a 
picture is also presented in 
the left side of the óAbout 
boxô. 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: 

óSystem infoô contains information on where in your system various GPMAW 

files are located. This is mainly to make it easier to troubleshoot the system. 
ôWeb homeô this will open your default web browser and display the GPMAW 

web site (http://www.gpmaw.com). 
óDoneô will close the dialog box. 

If you have an Internet connection, you can press the óInfoô button 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. 

i 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 Højrup, 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 1½ 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. 

i 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 can be found in the óAbout boxô (see 
1.8). If you use the óSend mailô button in 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 I get a sequence into GPMAW?  
How do I 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  

 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. 

 

i Hint: You should also read section 2.9 óProtein Explorerô for an alternative 

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), selecting a library name or by entering any file name in the óFile 
nameô field. In the last two cases you have to press <enter> or the óOpenô 
button. Alternatively, you can change to a different directory or disk drive in 
the usual File Manager/Explorer style. 

The initial directory displayed will be the one entered as óDefault working 
directoryô in the Setup system dialog (see Chapter 5.4). You may also check 
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. 

i 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 óFile openô icon opens a menu with the same five file names. 
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: 

 

Open sequence options: 

¶ Press the 'OK'  button to open the selected file and close the dialog 

box. 

¶ You may select all files by pressing the ôSelect allõ button. If you 

double-click on the button, all sequences will be opened without 

pressing the 'OK'  button. 

¶ 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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button for a discontinuous selection. All selected sequences will be 

opened when pressing the ôOKõ button, each sequence in a separate 

window.  

¶ Pressing the 'Reselect '  button will close the óSelect sequenceô dialog 

and reopen the óOpen sequence libraryô enabling you to immediately 
select a different sequence library. 

¶ Press the ôCancelõ button to close the óSelect sequenceô dialog without 

opening further sequences. Any sequences already opened will stay 
opened. 

¶ 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:  

¶ Name of protein 

¶ The size, mass, and pI  

¶ 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. 

i 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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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 
óSelect sequenceô window. If you drag multiple files simultaneously, the files 
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. 

i 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|Import 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 ócut and pasteô. 

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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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 ócopy and pasteô. The fastest way of transfer is: 

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 ASCII|from 

clipboard  

3. Proceed as detailed in the óImport ASCIIô section described below. 

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 
FastA or Swiss-Prot format can be indexed it with the óDBIndexô program 
(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|Import ASCII|From file  or  

File|Import 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, name or post-translational modification), you can save the 
information in a GPMAW sequence library using either of two commands 
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(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   

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 transferred to the óSave asô 

command (below). 

Save as 

The óSave asô command 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.  

i Note: If you save a sequence with a name that is already present in the 

sequence file, the name will get a órev1ô (or órev2ô etc.) attached to the end 
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 óSaveô command above, but information on 
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) In the '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 ó.BAKô. This ensures that if you delete a 
sequence by accident, you will be able to retrieve it (until the next save or 
delete operation on the file). 

Import ASCII  (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. The file 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: 

i Note: The óImport ASCIIô dialog recognizes the FastA, the Swiss-Prot and 
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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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). 

2. Highlight the accession number and press the ôAccess no.õ button. 

3. Scroll to the sequence. 
4. Highlight the sequence part of the record. 

5. 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). 
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9. If you check the óSave all as annotationô checkbox, the entire content 

of the import box will be saved in the annotation page of the sequence. 
For more information on the annotation see Chapter 3.9, óAnnotationô. 

i 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 also use ócut and pasteô from the pop-up menu or you 
can use the standard keyboard shortcuts (Ctrl-X, Ctrl-C, Ctrl-V). 

 

i 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. 

 

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 

The óImport from clipboardô dialog box is identical to the óImport from fileô 

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 ôOKõ button). 

i Note: The óImport ASCIIô dialog box is also used as transit station when 

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: 

ü General FastA format indexed with the database-indexing tool  
(Dbindex ï 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). 

ü 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. 

i 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:  

ü PIR (Protein Identification Resource),  

ü Swiss-Prot,  

ü UniProt, 

ü the IPI databases 

ü EMBL non-redundant. 

ü TREMBL (translated EMBL),  

ü GenPept (translated GenBank),  

ü OWL (non-redundant combined database),  
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ü 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 the utility óDBIndexô is included with 
GPMAW. If it is not present in your installation, you can download it from 
www.gpmaw.com. In addition to indexing straight FastA databases, óDBIndexô 
can perform the following functions (see Chapter 12.4): 

ü Convert the Swiss-Prot database to into FastA format before use. 

ü Rewrite the NCBI nr and EMBL nr databases to a simpler FastA format 
before indexing. 

ü Extract sequences with a certain composition to a new database. 

 

Selecting File|Open FastA database  opens the óSearch FastA 

databaseô dialog box. 

To search an indexed FastA database: 

1. Select File|Open database  or press the ôOpen databaseõ button. 

In the óOpen fileô dialog box select an index file with the .trg extension. 

The dialog óremembersô the five most recently opened databases, which 
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 
óandô/ôorô as appropriate. Alternatively you can enter an accession 
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number. If you enter an accession number, this field will take 
precedence over search words. 

3. Press the ôSearchõ button 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. 

i Note: The words óproteinô, ósequenceô, ótemporaryô, and ótentativeô have 

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: ó[]",.;()/ô 

4. Highlight any sequence you want to retrieve from the database and 

press the ôRetrieveõ button to 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 ôAllõ button will load all highlighted sequences into each own 

sequence window. 

i 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 and the ôUpd.õ 

button will be enabled when loading the main database. You can now search 

the main database by pressing the ôSearchõ button and the database 

update by pressing the ôUpd.õ button. 

Swiss-Prot: If you are searching the FastA version of the Swiss-Prot 

database (óSPROT.SEQô) and you have all the accessory files in the same 
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-Prot database release 37 (the file has to be called óSPROT.SEQô). The 
FastA version of Swiss-Prot (óSWISS.SEQô) generated by the óDBIndexô 

utility (version1.02 or later) and the corresponding index file óSWISS.IDXô. 
The FastA index files óSWISS.TRGô, óSWISS.NDXô, óSWISS.ACCô, and 
óSWISS.FACô also generated with the óDBIndexô utility (see Chapter 12.4). 
The óDBIndexô program 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 number of your protein of interest you can enter it 

into the web access field in the mail toolbar: 

 

When you pres the ôGetõ button  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 other server will be queried. The result will open in the óImport ASCIIô 
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 ôOKõ button. The complete database entry will be saved in the 

óannotationô page (section 3.9). 

i Note: When searching for NCBI gi numbers you should include the ógi|ô in 

the accession number; e.g. gi|49522055 not just 49522055 
 

i 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 search will open in the óImport ASCIIô dialog box with the 
various sections parsed into their respective fields. In most cases you just 
have to press the óOKô button 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 next to 
the edit field opens a list of the 10 most 
recently accessed sequences on the 
net. Click on name and GPMAW 
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 óMarkô button  to highlight the 

residue/sequence in sequence windows. For more information see Chapter 
3.2, óHighlightô. 

i 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 
and you would like to retrieve the related 
sequences into GPMAW you select the 
File | Retrieve | Retrieve 

accession number list . This opens 

a dialog box where you either enter the 
accession numbers, load a list from disk 
(óLoadô button) or paste the list from the 

clipboard ï one accession number pr 
line. 

You then select the destination of the 
retrieved sequences, either as individual 
sequence windows in GPMAW or saved 
to a file on disk. The óFile formatô option 
will only be enabled when the last option 
has been selected. 

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 óFileô as destination, you 

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 óRetrieveô button, GPMAW 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 
by ó ï Sequence retrievedô. Note: A short interval may pass after the status 

line reports óDoneô and until all sequences have been retrieved. 

i Note: Gene index numbers (NCBI) have to be entered with a gi| before the 

number, i.e. gi|18858381. 

Searching Entrez 

Through the File|Web 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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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. 

i 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 ótabbed notebookô where the first page, óSequenceô, is made up of two 

list boxes and the second page, 
óWebô, shows the web page of the 

Entrez search. Of the list boxes on 
the óSequenceô tab, the top one 
shows the proteins found, while the 
bottom one shows the database 
entry of the currently selected 
protein. Double-click on the entry or 
press the óRetrieveô button to 
retrieve the sequence into a 
GPMAW window. The óWebô page 
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works like Internet Explorer, except you do not have an address bar (more 
information see below).  

The óMax. number of itemsô field can be set between 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 

homology searches. The first line starts with ó>ô and contains accession 
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 terms can be entered. The terms are always óANDôed, 
meaning that both term 1 and term 2 have to be present in a database entry 
in order for Entrez to retrieve it. The óFieldsô drop-down list boxes enable you 

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

Fields: The default selection of the óFieldô box is óAll fieldsô where the 

complete database is searched, except for the last term field where 



2 ð Reading and saving sequences  

 41  

óOrganismô is selected. The óAll fieldsô option is usually 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. 

Other óFieldsô options are Protein name, Keyword, Organism , Author 
name and Accession # (number).  

i Note: Whenever you change database the óFieldô boxes are reset to óAll 
fieldsô / óOrganismô. 

Hits 

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 

Selecting a sequence name in the top list box and pressing the ôRetrieveõ 

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

If the display format is óFastAô, the sequence is directly copied into GPMAW 
as a sequence window. If another format is chosen (e.g. óGenPeptô), the 
complete sequence record is copied into the óImport ASCIIô dialog box (see 

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. 

Proxy 

If you need to go through a proxy to get 
access to the Internet, you have to press 
the óProxyô button first and fill out the 
form with Server name, Port number, 
User name and Password. Check the 

óUse proxy settingsô to tell the internet 
connection to go through the proxy. 
Once entered, the proxy settings are 
used throughout the session, but you 
have to enter the password when you 
start a GPMAW session next time. 

Print 

Pressing the ôPrintõ button will 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 ôNoõ, the complete result list will be 

printed. 

The printout will also list the search terms, fields and database. 



2 ð Reading and saving sequences  

 42  

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. óClear 

termsô clears the two term input boxes, óRetrieve sequenceô and óPrintô 
duplicates the corresponding buttons and óCopy to clipboardô copies the 
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 óSurfactant protein Aô: 

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 limit the search you enter óhumanô in Terms field number 4 and press 
óSearchô again. 

The result is now 15 proteins 

In order to get the annotation you switch to óGenPeptô format and press 
óSearchô. 

Highlight the sequence óPSPA_HUMANô which originates from the Swiss-Prot 
database and has the best annotation. Press óRetrieveô to open a new 
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 óWebô page shows the web entry from which the óSequenceô 

page has been extracted. 
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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 óSequenceô view is 

not sufficient. However, it is usually faster and easier to navigate through the 
óSequenceô tab window. 

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 óto clipboardô function 

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 .  

The óExport sequence to clipboardô dialog box displays the sequence 

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.)  

MSALGAVIALLLWGQLFAVDSGNDVTDIADDGCPKPPEIA 

HGYVEHSVRYQCKNYYKLRTEGDGVYTLNDKKQWINKAVG 
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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 

 

The ôFastAõ button will put a ó>ô in front of the name, switch residues per line 

to 60, and put numbering óoffô in order to present a FastA formatted sequence 
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. 

i 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. 
 

i 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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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 Explorer over the standard óFile openô 
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  . The initial display will always be 
the sequence files in the default working directory (see Ch. 5.4). 

 

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. 

If you click on the ó+ô sign ( ) next to a sequence file name, the tree will 
expand to show the name of the sequence contained in the file. If the file icon 

shows multiple pages ( ), the file contains multiple sequences. Once a 
file name is expanded, you may close the view by pressing the ó-ó sign (
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). 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 number, 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 óOpenô button , or press the óOpen and 

doneô button . Pressing the óOpenô button will leave the 

Protein Explorer open; ready for additional manipulation, while pressing the 
óOpen and doneô button 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) 

and press the óDeleteô button . The 'Done' button closes 

the dialog without further operations. 

Navigation 

You can navigate through your computer through the top file navigator: 

 

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 
pop-up menu: 

Expand all: All sequence files are expanded to show 

the contained sequence names. 

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. 
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Picomole calculator 

If you select the óAmountô tab in the right-hand 
panel, you switch the panel to the Picomole 
calculator. Based on the protein currently 

selected in the Protein Explorer, you can on this 
page calculate the weight of a given amount 

(pMol/nMol/mMol) or vice versa. Start by selecting 
the conversion type among the Mass 
conversion radio buttons, then type in the 

amount to be converted in the top edit box, and 
finally read off the converted amount in the 
bottom edit box. The conversion is calculated for 
every character entered.  

As the value in the top edit box is conserved, you 
may change between different Mass conversion 

types without re-entering your values. 

i 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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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: 

 

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 óDisplay modula 5ô option has been set in the setup (Chapter 
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 will be empty. If the óDisplay modula 5ô option has not 
been set, the window will be filled to the maximum number of residues that 
can be fully displayed. 
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Navigating the sequence 

The first level of navigation is the numbering of the first residue on each line. 
Then it is possible to label every 10

th
 residue by setting the óNumber 10

th
 

residueô option in the setup (Chapter 
5.6). If you are viewing the sequence 
in 3-letter code, the numbering will 
show as subscript with the number 
divided by 10 (e.g. residue 120 will 
have the subscript ó12ô).  

If you are viewing the sequence in 1-letter code, the 
subscript will only be a small vertical line due to limited 
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 
pointed at will be shown in the toolbar. If you turn on 
the small óPeptide highlight informationô in the 

sequence window toolbar , you can follow the 
most important information on the highlighted peptide 
on-the-fly. 

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

background colors. 

ü 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). 

ü 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 also the discussion in the óHighlight 
sequenceô section 3.2 below. 

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|Underline| ) 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 ómarked residuesô are persistent if the sequence is saved after 
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. 

 

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 ôAv.õ and a red ôMo.õ when 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
+
é6MH

+
) and multiply charged ions 

(MH
2+

, MH
3+
é. MH

6+
) (see right). These 

values are also displayed in the 
Info|Sequence info  dialog box (Ch. 3.8) 

from where they can be printed  or copied to the clipboard. 

 

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 
below and right.   

i Note: If the current sequence has an offset number (e.g. the first residue is 

not counted as residue 1 ï see Chapter 4.1) the numbering in the third 
panel will be shown in red. 
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The next five buttons have the following functions: 

¶ Toggle between 1- and 3-letter code. 

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

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

¶ 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). 

¶ 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 ñPeptide highlight informationò window is turned on through the  
button, and will show the most important information on a given highlighted 
peptide (i.e. sequence, mono. mass, range, pI, 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. 

 

The next two panels show the status of the N- and C-terminals, respectively. 
The defaults are óHydrogenô and óFree acidô for the unmodified polypeptide. 
The terminals can be edited in the óEdit sequenceô dialog box. Resting 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  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): 

 Search and cleavage 

¶ Highlight residues (motifs ï 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).  

¶ Ms/ms fragmentation (chapter 10.1). 
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The arrow next to the ôHighlightô and óCleavageô buttons indicates that 

both buttons have drop-down menus. 
The óHighlightô drop-down menu contains the óQuickcolorô menu that 

enables you to color a number of specific residues (e.g. basic, acidic, 
cysteine etc.) by a single mouse click (chapter 3.3). 

The óAutomatic cleavageô drop-down menu 

contains the top-most 10 enzymes defined in the 
enzyme list (chapter 9.1). Note that when you use 
the drop-down enzyme list, you simulate a 
óstraightô cleavage without  overlaps (missed 
cleavages) and other options you can specify in 
the cleavage dialog. 

 Graphs 

¶ Hydrophobicity (chapter 11.3). 

¶ Secondary structure prediction (GOR - chapter 11.2). 

¶ Charge vs. pI (titration - chapter 9.4). 

¶ Dot-plot graph (chapter 11.6). 

¶ Sequence coverage map (chapter 9.7). 

The commands in the óSequenceô toolbar are available in the óSearchô menu, 
while the óGraphô toolbar commands are in the óGraphô menu. 

Information frame 

The information frame appears when you click on the frame button  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 
closed, only the headers are visible. By clicking on the ó+ô signs, the 
corresponding sub-level will open showing the relevant information. Clicking 
again on the ó-ó sign will close the sub-level. 

The frame contains information on: 
Termini ï the status of the protein terminals. 
Modified residues  

Cross-linked residues ï typically disulfide bridges. 
Net charge ï theoretical charge of the protein at pH 2.0 and pH 7.0 and 

user-selected. 
Molar Ext./Abs. @280 ï theoretical extinction coefficient and absorption 
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calculated at 280 nm. 

 

Highlights ï fraction of the sequence which is underlined or highlighted. This 

value is dynamically updated.  

Sel. Mass ï 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  

  Digest mass search,  

  Mass difference,  

  Mass X - links,  

  Local BLAST),  

Underline  

  Underline range,  

  Underline highlight,  

  Clear underline,  

  Clear hi ghlighted underline)  

(Chapter 3.4) ,  

Automatic digest,  

Ms/ms fragmentation,  

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, pI, 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). 

Copy 

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.  

i 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 

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.  

Print 

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. 














































































































































































































































































































































































































































































































































































