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Chapter 1: Introduction

About this User guide

This User guide is available as an electronic publication in PDF
format only and is supplied on the CD containing the 2.9
software:

® Part number: 97-344R11
® Description: Launchpad 2.9 software - User guide.

It is a comprehensive guide that details all the features and how
to use them.

Change history

This guide has the following change history:

Issue Date Change

Issue 12 Oct 2009 Revised for 2.9.1 software

Issue 11 March 2009 Revised for 2.9 software

Issue 10 Oct 2007 Revised for 2.8 software

Issue 9 April 2006 Developed for Axima TOF2.

Contact details

Kratos Analytical Limited, Tel: +44 (0) 161 888 4400
Wharfside, Fax: +44 (0) 161 888 4401
Trafford Wharf Road, L
Manchester, Web sites:
M17 1GP, www.Kkratos.com
United Kingdom www.shimadzu-biotech.net

Email: support@kratos.co.uk

For details of oversea offices, visit the web site(s) or contact the
UK office.

About this User guide
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Recycling policy

All Aximas are marked with the adjacent symbol.
This means that at the end of its useful life, it must
not be disposed of with general household waste.
Contact your local Kratos or Shimadzu office, or
distributor, when the instrument has reached the
end of its life and they will advise you regarding its
disposal.

Axima and MALDI-MS software

Skills

The Axima is a MALDI TOF mass spectrometer and is controlled
by a software application called MALDI-MS. The software also
processes the resulting data and displays it on the PC monitor.
The Axima is used for scientific research and quality control
analysis.

This guide assumes that you are familiar with using PCs and using
the Windows XP/Vista operating system.

Comments

While we always try to ensure that the content of our publications
is accurate, we know that mistakes can be made. In a continuous
attempt to improve, we welcome details of technical inaccuracy
and any comments on the content and format of the publication.
Please email comments to tech.pubs@kratos.co.uk.

Screen shots

The screen shots used in this guide are for guidance only. It is not
practical to cater for every eventuality and therefore the best
representation is used. For clarity, the screen shots are taken
from a Windows XP operating system set to the Windows Classic
theme.

About this User guide
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Using the mouse

The conventions for using the mouse assume that the buttons
and centre-wheel on the mouse use the default settings:

Typical affects with MALDI-MS software

Left-mouse button Selects buttons, check boxes, etc.
Centre-mouse wheel Applies cursors to a spectrum.

Right-mouse button  Displays a menu.

If they have been changed, for example, for use with the left-
hand, adapt the instructions in this guide to suit.

Disclaimer and copyright

The information contained herein is confidential and the property
of Kratos Analytical Limited and is supplied without liability for
errors or omissions.

No part may be reproduced, disclosed or used except as
authorised by contract or other written permission. The copyright
and the foregoing restriction on reproduction and use extend to
all media in which the information may be embodied.

Trademarks

Axima, Launchpad and QIT are trademarks of Kratos Analytical
Limited.

Matrix Science and Mascot are a copyright of Matrix Science Ltd.
Sigma is a trademark of Sigma-Aldrich, Inc.

Windows, Windows XP and Windows Vista are trademarks of
Microsoft, Inc.

Accuspot and Probot are trademarks of Shimadzu Corporation.

The Mascot Parser, supplied with Launchpad, includes software
developed by:

® Apache Software Foundation (Xerces C++ XML Parser);
® Jean-loup Gailly and Mark Adler (zlib);

® University of California, Berkeley and its contributors
(Regex Library).

About this User guide
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Printed guides

Getting started guide

The Getting started guide provides you with an introduction to the
features that you will need to use to perform an experiment. This
book is supplied with the Axima.

Customer support guide

The Customer support guide contains various sections about the
Axima, including starting and stopping the Axima, changing the
desiccant, etc. This booklet is supplied with the Axima.

Target plate user guide

The Target plate user guide details all the available Target plates
and how to use them. This booklet is supplied with the Axima.

Application guides
There are a series of application guides that describe how to use

specific chargeable features. These guides are supplied with
these features.

Printed guides
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Getting help

L J
On-line help
I» On-line help is not available if you are using Windows
Vista.

The online help provides procedural and reference information.
You can access on-line help using any of the following:

® from the Launchpad window (click the Help button):
% Launchpad HE E3

Info. I Shaw on startup ¥ Help

<R

MALD|-MS Search Archiver Enzymes

& & Q@

Elements  Compounds  Polymers Log

® press the F1 key (the on-line help opens at the relevant
topic);

® click the EI button and then click the area of interest (the
on-line help opens at the relevant topic);

® click the Help button on the top toolbar.

Tool tips
Tool tips provide extra information when you move the mouse
pointer over a field, for example:

Shu:uts:|2 % 'I accumulated per profile

I_lNumI:ner of laser shats to accumulate per profile |

Getting help
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Warnings and cautions

Health and safety precautions

For your safety and the safe operation of the Axima, read the
following warnings and cautions. Warnings highlight situations
that could result in serious injury or death. Cautions highlight
situations that could result in personal injury or damage to the
Axima. Where applicable, specific cautions are included in the
subsequent sections.

WARNING

High voltages

>

® Do not remove any panels from the Axima - the
instrument can produce lethal voltages.

Do not modify the Axima.

Keep liquids and flammable vapours away from
the Axima.

WARNING

Electric shock

>

® The power supply must be suitable for that on
the rating plate (on the rear mains panel).

The power supply must be earthed.
Do not stretch, twist or coil the power cable.

CAUTION

Laser radiation

B>

Do not remove any panels from the Axima - the
instrument contains a Class 3B laser.

CAUTION

Over heating

>

Do not restrict or block the airflow at the back of
the Axima - the instrument may over-heat
resulting in a fire.

The Axima Resonance and QIT models have
additional fan inlets/outlets on the left- and -right
hand sides. Do not restrict or block the airflow.

Health and safety precautions
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CAUTION [JServicing

f There are no serviceable parts. Do attempt

servicing. Only Shimadzu or Kratos trained
service engineers are allowed to service the
Axima.

Precautions while using the Axima

User instructions
If the Axima is not used for the purpose which it was
intended for, any protection will be impaired.

Axima PC

The Axima PC is for the control of Axima data processing
only. Do not install any other software without consultation
with Shimadzu or Kratos otherwise the Axima PC may fail.

Backup data
Regularly backup data off the Axima PC to secure media.
We do not accept any liability for loss of data.

Enter one-byte code alphanumeric characters

For Far Eastern countries. The Axima PC uses an English
language operating system. When entering characters and
numerals, use one-byte code alphanumeric characters
only.

Physical shock or vibration

Avoid physical shock or vibration as the laser-, ion- and/or
camera-optics may become mis-aligned. Also, the turbo
pumps may be damaged.

Tilting the Axima
Do not tilt the Axima as the turbo pumps may be damaged.
The Axima will fall over if tilted beyond 10° to the vertical.

Sample door
Only use Shimadzu approved Target plates in the Axima
sample door; otherwise you may damage the Axima.

Target plates

Always ensure that your samples are dry before putting the
Target plate in the sample door as a good vacuum may not
be maintained resulting in damage to the Axima.

Sample records
Always keep a record of all samples used in the Axima. Use
the forms provided in the Customer Support Guide.

Health and safety precautions
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Safety statements and warnings

Please read this section of the manual carefully as it sets out all
of the safety issues relating to the operation of the Axima range
of instruments.

Ensure that it has been read before operating or carrying out any
maintenance on the instrument and make sure that all users are
aware of the safety aspects and operating parameters of the
instrument.

FCC comepliance

"This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to part 15 of the FCC
rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in
a commercial environment. This equipment generates, uses and
can radiate radio frequency energy, and if not installed and used
in accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this
equipment in a residential area is likely to cause harmful
interference in which the user will be required to correct the
interference at his own expense".

® This instrument complies with Canadian ICES - 003 Class A
EMC requirements.

® This instrument is CE mark compliant for EMC and in
accordance with the low voltage directive.

Electrical supplies

A mains supply to the instrument is required (which must be
earthed) and if the computer and printer are to be situated in
close proximity to the instrument a further three supply sockets
will be required.

Safety statements and warnings
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The colour coding of the mains supply cable will vary depending
on the destination country.

Table 2.1 Wiring colours

Europe U.S.A and Japan
Live: Brown Live: Black
Neutral: Blue Neutral: White
Earth: Green/yellow Earth: Green

Maintaining compliance with the Electromagnetic Compatibility
and Low Voltage Directives

The following is a list of precautions which must be observed to
maintain conformance with the European directives above:

Operate the instrument within the limits set out in either the
technical specification or the "site conditions" sheet.

1. Do not modify the instrument in any way, electrically or
mechanically.

2. Ensure that all covers, fan guards, EMC gaskets and screws
are fitted.

Ensure that all cable screens are connected.

Do not change component values.

Do not remove any labels.

Purchase spare parts from a recommended spare parts list.
Always replace parts "like for like".

Keep a concise record of all the work carried out on the
instrument and any parts changed with serial numbers where
appropriate.

©NOOAW

Recommendation

Arrange for an annual Portable Appliance Test (PAT). This test
checks earth bonding, mains loading and insulation integrity.

Warning

Service work must be carried out by Kratos trained engineers.
Kratos Analytical cannot be held responsible for the action of
untrained, non-Kratos service engineers who render the
instrument non-compliant with the above European directives.

Safety statements and warnings
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Safety labels

Safety labels are fitted to the Axima instruments in a number of
positions. Please observe the warnings given.

lonising Radiation Generator

This instrument is covered by lonising Radiation Regulations
1985.

Laser radiation

Moving the

The Kratos Axima instruments are Class 1 laser products
containing a Class 3b invisible laser. The instrument must be used
in accordance with the instructions in this set of manuals. If the
product is used in any other way than that prescribed then there
will be a risk to health due to exposure to the direct or reflected
invisible laser radiation.

The laser unit within the Axima instrument operates at a
wavelength of 337nm and has a maximum average output of
6mW. This invisible spectrum radiation can be dangerous and
personnel should avoid direct exposure to the beam. Any
adjustments made beyond those indicated in these manuals may
result in hazardous radiation exposure. The maximum emission
from the instrument with the outer covers removed or open and
all other safety covers in place is 0.03% of the peak laser power.

There is no user access to the laser unit nor are there any laser
adjustment controls. The instrument must not be operated with
the outer covers removed or open.

instrument

Before moving the instrument, switch off, isolate from the mains
and ensure that the turbomolecular pumps have completely
stopped. This takes 30 minutes if the instrument has not been
vented. Further check that the feet have been retracted. When
moving the instrument remember that it is heavy and ensure that
adequate personnel are available. The instrument must not be
moved while switched on, as doing so may result in damage to
the vacuum pumps.

Safety statements and warnings
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Sample records

A record should be kept of all substances analysed with the
instrument and their concentration level/amounts. This record
will be needed by the Kratos Analytical Service Centre should any
part of the instrument need servicing/replacing. Any item
returned for repair/replacement must be accompanied by this
sample report and a completed copy off the "Returned Equipment
Declaration™ with reference to the "Equipment return declaration
procedure” which may be found in the Customer support guide.

Guidelines
Take note of the following guidelines:

® Your equipment is ‘uncontaminated' if it has not been used
or if it has only been used with substances that are not
dangerous. Your equipment is ‘contaminated’ if it has been
used with any dangerous substances.

® |If your equipment has been used with radioactive, micro-
biological substances or biologically substances, it must be
decontaminated using an approved decontamination
process before an engineer at any Kratos service centre can
proceed with any repair or service. You must supply
independent proof of decontamination (for example a
certificate of analysis to your supplier with the declaration).
Contact your service centre for advice.

® We recommend that contaminated equipment be
transported in vehicles where the driver does not share the
same air space as the equipment.

Procedure
Use the following procedure.
1. Contact your service centre and obtain a return authorisation
number for your equipment.

2. Complete the Equipment return/repair declaration form and
send it to your service centre. The declaration must arrive at
the service centre and permission to ship obtained before the
equipment is despatched.

Sample records
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3.

Remove all traces of dangerous gases. Pass an inert gas
through the equipment and any accessories that will be
returned to your service centre. Drain all fluids and lubricants
from the equipment and its accessories.

Disconnect accessories from the equipment. Safely dispose of
the filter elements from any oil mist filters.

. Seal up all of the equipment's inlets and outlets (including

those where accessories were attached). You may seal the
inlets and outlets with blanking flanges or heavy gauge tape.

. Seal contaminated equipment in a thick polythene bag. If you

do not have a polythene bag large enough to contain the
equipment, you can use thick polythene sheet.

If your equipment is a large pump (or other large piece of
equipment), strap the equipment and its accessories to a
wooden pallet. Contact your service centre if you cannot meet
this requirement.

If your equipment is too small to be strapped to a pallet, pack
it in a suitable strong box.

If the equipment is contaminated, label the pallet (or box) in
accordance with laws covering the transport of dangerous
substances.

10.Give a copy of the declaration to the carrier. You must tell the

carrier if the equipment is contaminated.

11.Seal the original declaration in a suitable envelope and attach

the envelope securely to the outside of the equipment
package. WRITE YOUR RETURN AUTHORISATION NUMBER
CLEARLY ON THE OUTSIDE OF THE ENVELOPE OR ON THE
OUTSIDE OF THE EQUIPMENT PACKAGE.

Equipment return/repair declaration
Print out and use the following two pages.

Sample records
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ANALYTICAL
A SHIMADZU GROUP COMPANY FAX BACK: ++44 (0) 161 888 4401

EQUIPMENT RETURN/REPAIR DECLARATION

You are required to: |Return Authorisation Number:

e Know and Declare all the substances that have been used in this equipment
e Read the procedure (DOC.102) before you complete this form
e  When parts are being returned, obtain a returns authorisation number and send or fax this form completed
to your local Service Centre before the parts are sent.
SECTION 1 - EQUIPMENT

e Equipment model and type number:

e Serial Number:

« Has the equipment been used, tested or operated? es: - Go to Section 2, no: - Go to section 4

Are any of the substances which have been used in this

equipment: Your Service Engineer/Centre will not be able to
o Radioactive yes: no: carry out any work on your equipment if it is
) ) ) o S — | contaminated with any substance which is radio-
* Micro-biological (living cells) yes: _ no: | 4ctive or biologically active and dangerous unless
e Biochemical (proteins/peptides) yes:  no: | you:
e Polymers yes:  no: e Decontaminate the equipment and
o Dangerous to human health yes: no: e Provide proof of decontamination
If you have answered "no" to all of these questions, YOU MUST CONTACT YOUR SERVICE
20 to section 4, otherwise go to section 3 and section 3a | CENTRE BEFORE YOU RETURN EQUIPMENT
on the reverse side of this form

SECTION 3 - LIST OF SUBSTANCES USED IN THE EQUIPMENT

Substance Name Chemical | Special Precautions Required Special action required after
Symbol spillage or human contact
1.
2.
3.
4.
5.
Are the hazards restricted to the vacuum envelope yes:  no:

If “no” please give precise details of other parts of the equipment that may be contaminated:

Please add any further information on a separate sheet and send with this form — now complete section 3a over

SECTION 4 — RETURN INFORMATION

Please state reason for return:

Are you making a warranty claim against this return: yes: /" no:

SECTION 5 - DECLARATION
Name (Print): Job Title:
Organisation: Phone number:
Address:

I declare that the above details are accurate and that I have not withheld any relevant information. I have followed
the requirements of the returns procedure DOC.102.
Signed: Date:

DOC.075 Page 1/2 Issue7 October 2005




Return Authorisation Number:

SECTION 3a — EQUIPMENT STATUS DECLARATION

i) Micro-biological Substances:

If the instrument has had micro-biological substances (bacteria/viruses etc) inserted then:

1. Were any of the substances living or “active”? yes: no:

2. If yes, what class of active micro-organism Class 1: yes: no: , Class 3: yes: no:
has been processed? Class 2: yes: no: , Class 4: yes: no:

Note:

If the instrument has had living micro-biological substances of class 2 inserted, then the instrument must be
de-contaminated before it is either returned to Kratos or before a Kratos engineer is asked to work on any
contaminated part of the equipment.

There must be a signed declaration that the decontamination has been carried out to approved procedures (these
must be referenced and copies supplied to Kratos on request).

If the instrument has had living class 3 or 4 micro-biological substances inserted, then the instrument must be
serviced by trained engineers of the institute or organisation to which the instrument belongs.

If you have any doubts about the classification of the substances that have been processed through the instrument
then please contact Kratos. Where there are any doubts, then the action taken must be commensurate with the
highest classification that may have been in contact with or processed through the instrument.

i) Bio-chemical Samples Soluble in aqueous Soluble in organic
. detergent solutions: solvents such as
Please categorise the samples as follows: acetonitrile:
a) biologically active proteins/peptides  yes: no: yes: no: yes.__ mo.__
b) synthetic proteins/peptides yes: no: yes: no: yes:__ moc_
¢) nucleic proteins/peptides yes: no: yes: no: yes: no:
d) synthetic compounds yes:t____ nor__ yes: no: yes: no:

iii) All Bio-chemical, Polymer or other Samples Dangerous to Human Health

You must declare the nature of the hazard to health taking account of the maximum amount and variety of sample

processed and all their associated risks. Comments
a) Toxic yes:  no:__
b) Immunogenic yes:  no:
¢) Corrosive yes:  no:
d) Reactive yes: no:

iv) Radio-Active Contamination

If the instrument has had radio-active substances inserted or has been in a radioactive environment then the
following questions must be answered:

1. Has the instrument been decontaminated to an approved procedure?  yes: no:

(Please quote procedure reference):

2. Has the instrument been tested (after any decontamination) for
. . . yes: no:
residual radio-active levels?

If “yes”, what maximum radiation level was recorded?

Note: An Instrument that has been radio-actively contaminated must not be returned to Kratos unless it has been
fully de-contaminated and is in a safe condition.

Now, please complete sections 4 and 5 on side 1
DOC.075 page 2/2 Issue 7 October 2005
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Introduction

Introduction

It is assumed that the user is conversant with the normal
operations involved in using the Microsoft Windows™ operating
system. The PC and the Axima should both be plugged in to the
mains supply.

Switch on the Axima instrument first and then the PC, the PC will
boot up to the Windows™ desktop, any desktop icons and short-
cuts will be displayed along with the "Launchpad" window. You
can also start Launchpad from the Start button as shown in
Figure 3.1.

Programs H- Archiver
&% Compounds Database

g} Configure Environment

Favorites 3

1 Accessaries 3
Documents 4 & @ Elemnent Database

1 Administrative Tool Gl me
Bl Aemnisuatve foo t", Element Database Editor
Settings M| Shimadzu Biotech Launchpad  »
] dral 3
Search ¥ E QUE e ;ay i & Log Window
RoboHelp OFfi 3
G Robofielp Stice MALDI-MS
Help and Support: il S b w Polymers
| 3
@) Soundhiix Sample Plate Editar
Run... q Start y o
@ Sterwe - Search

05 tec Client Securit »
[ symantec Clent Security @ Batch Processor

Windows XP Professional
CISIIECRSE=TA

Lag OFF kill... ¥
g v 4% Enzvmes Database
O Turn OFF Computer... 7] Documentation »
o' start

Figure 3.1 The Desktop

Throughout this manual the use of the mouse will be indicated by
the following actions. SELECT indicates pressing the select
button (left button). ADJUST - the adjust button (middle wheel)
and MENU - the menu button (right button). The term "double
click" indicates two presses in rapid succession of the mouse
button, and "click" indicates a single press of the mouse button.
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This convention is used for a right handed mouse configuration,
where windows has been configured for left handed operation of
the mouse then the buttons should be reversed.

ADJUST
SELECT MENU

Figure 3.2 The mouse buttons for right handed operation

You should familiarise yourself with the Windows™ environment
and the use of the mouse, keyboard and windows by referring to
the on-line help and tutorials installed with the operating system.

The Launchpad suite of programs will have been loaded into a
folder on the PC (either pre-loaded in the factory or loaded by the
installer) and we assume that the application programs have
been loaded into the default folder C:\Programs\Shimadzu
Biotech Launchpad. From this point we will refer to this folder as
the "Launchpad programs folder", however the exact location of
this folder may vary depending on where the user chose to install
the software.

Each of these programs has an icon associated with it. Table 3.1
on page 25 shows the icon for each program within the
Launchpad suite and a brief description of the program function.
Looking in the Launchpad programs folder with the Windows
Explorer will show the icons in Table 3.1, double clicking on the
icon will launch the respective program

Table 3.1 Description of the applications

Program Function

MALDI-MS - allows you to perform a MALDI MS

experiment and control the Axima.
¥

= Search program - allows you to search for
_) elemental combinations which match a given
7 mass.

Introduction
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Introduction

Program

@ |2 [ & (8 [

Table 3.1 Description of the applications

Function

Archiver - allows you store files and folders on to
mass-storage media, for example, a CD.

Enzyme editor - allows you define a library of
enzymes and their cleavage sites for peptide
digests.

Elements - allows you to view a detailed Periodic
Table.

Compounds - allows you to create a library of
compounds.

Polymers - allows you to generate theoretical
polymer sequences.

Log window - allows you to view any error and
warning messages.

When the instrument has been set up and all of the system
checks have been made, computer control of the instrument can
be initiated by starting the MALDI-MS program. To do this click
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the mouse SELECT button on the taskbar "Start” button, select
Programs => Shimadzu Biotech Launchpad => MALDI-MS

(Figure 3.3).

[T Documentation 3
H Archiver

- £ Compounds Database
[T1] Accessoties L X )
W' Configure Environment
3

@ Element:

[T Administrative Tools

® Shimadzu Biotech Launchpad  » [l
5 i’ : “I : el (o Element Database Editor
i ™ Quadrala 3
ﬁ } » lj “ " Iy & 4k Enzymes
e ™) RoboHelp Office 3
- lj P @ Launchpad
=] ] SmarkDraw 3
o L 7) D & Log Windaw
7] SoundMas 3
[+ =
™| Startuy 3
:: : lj P : % Polymers
™) Symantec Client Securik 3
g Iy — D yl _ ¥ Sample Plate Editor
- og ill... [T] Yolo Wiew Express 4 \
£ v »~ Search
g 08 Turn Off Computer. .. | [
| start

Figure 3.3 Starting MALDI-MS from the taskbar

The MALDI-MS program will appear on the desktop.

Introduction

27



Chapter 3: Getting started

Introduction to the MALDI-MS software

When the MALDI-MS program starts, the instrument will begin its
initialisation routine and the main control window will appear on
the screen (Figure 3.4).

4 angio2_msms0005 - MALDI-MS M= E3
File Edit Yiew Instrument Processing Help
ﬁlnl & ||E| 2' @I EI Mlol | Displa}l:lSpectrum j PlDfi|ESZ|1-54 - Masses:|1?8-1023 49| |
Data: angio2_msms0005 4 War 2005 14:37 Cal: tof 4 Mar 2005 1437 {CID of 1046.51) !1@
Shimadzu Biotech Kompact MALDI 6 +2.7.0 Build 20050524: Mode reflectron_ms_ms, Power: 73, Gate: 1035.00-1060.00, P.Ext. @ 1050 {hin i —
B
sint. 7.2my Profile 54 &
@
100 E-]
->§€
50 =
o
Ul L]
] " bt I——" T
%lint. 6.6 my[sum= 356 mV] Profiles 1-54 Unsmoothed -Baseline 80 I
255.08 756.37 93154 ¥
100 AL f
28533 506.20 L
34312 78432 21
a0 B2
263.07 35412 -
185.08 i 4] 52 1=
] E10
1] 4 J Ll ul. | L L, F
200 300 400 a00 600 Tao aa0 900 1000 —
MaszsiCharge
1l | — B
For Help, press F1 | MM i

Figure 3.4 The MALDI-MS base window

This window will be referred to as the base window, since this is
the window from which all other menus and sub-windows are
invoked. As long as the base window or its icon is visible on the
taskbar then the MALDI-MS program is active and available for
use.

The instrument can only be controlled by one MALDI-MS
program. This is to avoid conflicting commands or incompatible
operations being sent to the instrument by different programs.

Introduction to the MALDI-MS software
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If another MALDI-MS program is started while the first one is still
running an error will be reported in the Log window and the new
window which starts can only be used to process data which has
already been collected. On such windows, any instrument control
menus will be unavailable for selection (appearing as grey
options).

The base window has five menu items marked File, Edit, View,
Instrument, and Processing. These buttons are arranged from
left to right in the approximate order in which they will be used to
collect and process data from a sample. Clicking on a menu option
with the mouse SELECT button displays the respective menu
from which further selections can be made (Figure 3.5).

4. angioZ_msms0006 - MALDI-MS

File Edit Yiew Instrument Automation Processing Help

CpeEn,.. Chrl+O @ Display: | Spectum ﬂ

Save As...

Open Auto Experiment Results, ..

Comments...
Parameters 3

Frint... Ctrl+P

Print Preview
Prink Setup...

Figure 3.5 Making menu selections from the base window

To obtain help at any time click the MALDI-MS toolbar help button
(%)) position the mouse help pointer ([}?) over the item for which
help is required and click the mouse SELECT button.

Alternatively press the keyboard F1 key or select Help topics
from the MALDI-MS help menu, in both cases the MALDI-MS Help
topic viewer will be displayed.

Introduction to the MALDI-MS software

29



30

Chapter 3: Getting started

The Launchpad

The Launchpad

Each of the programs on the Launchpad menu can be started by
selecting the respective menu item. However, there is another

way using the dedicated "Launchpad” program. This is started by
selecting Launchpad from the Shimadzu Biotech Launchpad
menu (see Figure 3.6). The "Launchpad" shown in Figure 3.7 will
be displayed. This window has all of the commonly used program
icons on it and provides a quick means of starting the programs.
Simply click on the icon of the program that you wish to start.

Clicking on the Info... button will display the release notes issued
with each release of software. These notes will point out any
updates or fixes from the previous release of software.

r“ Programs ﬂ it
¥4, Compounds Database
\;\f Favorites 3 Q Configure Environment
. [T Accessories » S Element
» .
1.2 BN [T Administrative Tools 3 Element Database Editar
E G/ Settings MBI Launchpad 2.7 3+ Enzymes
.S . ] Quadralay v B Kompact
ﬁ -/ Search * 7 Robotelp Office %5 Launchpad k
-
] 3 Log Wind
E @ Ml 2 S m SmarkDrava ﬁ} o Window
] SoundMax 3 \\\\ Polymers
[+ ™ - .
> : Run... [T Startup 3 E Sample Plate Editar
“B‘ [T Symantec Client Security » @ Search
.§ Lag OFF bill.. [T Volo View Express 4
g ¥

E Turn OFf Computer. .. |
|ft.' Start

Figure 3.6 Starting the Launchpad from the programs
menu
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7 Launchpad ==

Infa... | Show on startup [V Help |

MR e

MaLDI-kS Search Archiver Enzymes

S & Q@

Elements  Compounds  Polymers Log

Figure 3.7 The "Launchpad" window

The Launchpad
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Status of the Axima

The status of the Axima is shown in an icon on the bottom right-
hand side (default position) of your monitor:

« (@) Mg 1307

Axima status icon

The colour of the icon indicates the status of the Axima:

Table 3.2 Status icons

Status

Green: instrument OK and in Operate mode.

Dark green: instrument OK and in Standby mode.

Yellow: instrument has warnings.

Red: instrument has failed.

O O 0 O

Double-click the icon to display the Instrument Status window.

Status of the Axima
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Introduction

Various manuals are supplied with your Axima:

® the appropriate Getting started guide for your Axima,
supplied as a book.

® the Customer support guide, which details various topics
related to your Axima but not appropriate for this user
guide. This is supplied as a book with the Axima.

® Application guide(s), these guides describe how to use
optional features which you may, or may not, have. They
are supplied as books with the Axima.

You can access PDF versions of some of these guides from MALDI-
MS:

File Edit Wiew Instrument Automation Processing | Help

Bu| L@ 2| 8] R ~|@]] reeree

User Manual

Axima Performance Getting Started Guide
Axima Confidence Getting Started Guide
Axima Assurance Getting Started Guide

Analysing Polymers

Analysing Proteins using LC-MALDT
Analysing Imaging Experiments
Analysing Oligonucleotide Experiments

Customer Support Guide
Release Notes
License Agreement

About MALDI-MS

The PDFs are designed for printing, although you can view them
through Adobe Acrobate Reader.

Introduction
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MALDI-MS base window

The MALDI-MS base window has seven menu items on it which
display pop-up menus. The base window is described in
"Introduction to displaying data" on page 107.

Oper. .. Chrl+0
Save... Ctrl+s
Save As...

Open Auto Experiment Results. ..

Carmments., .,
Parameters

Frint. .. Ctrl+P
Frink Report

Print Preview

Prink Setup...

Export

Exit

Unda Ctrl4+-Z

Cuk: Chrl4+%
Copy Chrl+C
Paste Chrl4+y
Delete Del

Copy Window 4
Copy Selected Tile 3
Copy Entire Report

%

L %

Toolbar
Status Bar

Display Toolbar
Easic Parameters

Display Contents...
Options. ..

Camera. ..
Instrument Status..,
Database Viewer, ..
Tile Manager. ..
Events Logged. ..

MALDI-MS base window

4. angio2_msms0006 - MALDI-MS
File Edit Yiew Instrument Automation Processing Help

AP I Er—

Help Topics
User Manual

Axima Performance Getting Started Guide
Axima Confidence Getting Started Guide
Axima Assurance Getting Started Guide

Analysing Polymers

Analysing Proteins using LC-MALDT
Analysing Imaging Experiments
Analysing Oligonucleotide Experiments

Customer Support Guide
Release Notes
License Agreement

Acquisition, .,

Maintenance. .. About MALDI-MS

QIT-ToF Experiment. ..

Method Editor...

Auto Experiment...
LC-MALDL..

iTRAQ...

ChIP Imaging Experiment. .

Calibration. ..

Annokation, ..

Peak Processing...
Chromatography. ..
Polymers Analysis. ..
Sequence Calculator ...
Reference Editor, ..

Select Peaks...

Manual Peak Assignrient. ..

Internet Search...

Optional features and instrument-
specific items are in red

Figure 5.1 MALDI-MS base window
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File menu

This menu controls all aspects of file handling, selection of files,
opening, and saving. This is described in "Loading and unloading
data" on page 73.

HE

Dt Files

"

|
I

%]
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Fia o [
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Saveslme | DataFiss (o)

Lock jrt | 3 & protein i 3 ] @@k me
l iswmm
Open... Chrl+0
Save... Chrl+5
Save A5, ///'
Open Auto Experiment Results. ., =
Comrments. .
Parameters 3
Print.., \Q”{ u,&;‘ Fil g [Fssds ex E N |
Print Repart . Flosolipe  [Digarmact Rasds Fhes [ re) =] Corcd

Print Preview

Print Setup... ]
Cunent comments.
Expott 4 | B T
Exit b |
qpem-l Lt [a0 erines -
Sarrgies === I |
&1 =
Bl
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o
E1
F
Gl
ASCIL. . Open... :‘
‘Window as a MetaFile. .. n
- . Save.., K1
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" M1
mzkML File. . Save Defaults n
mzData File, .. E-: =
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Figure 5.2 File menu
Filemenu
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File loading sub-windows

Accessed by File == Open, this is described in "Loading and

unloading data"

on page 73.

No: Data set
1 ‘hlll\ar\g117DDD1| =
2| —
3| —
& ]
5 | ]
& | ]
z| —
g | —
| —
1 ]
0k | [CAwes | Bowse. |  Unkoadal|

y

Folder. c:Aprogram fleshshimadzu biotech launchpadhdatabbill
e Shrts B Le o ] | Fitr Opions Find D stasst
(3 Caliration Mode:fony =] PEwfany 7] [
(] Comments (S = N
=T Polarity [y Mame: [y
(21 04 March 07 — | Mass: [any - Title: [y
1 8_4_02 Ion Selsction Confimat
1 Andy Gate:[ary =] Comments: [ary 7] Look in Sub Folders T
= ST”‘ Blarking .| [ Display Dtiors
L] I LIJ Sot[by name ¥ Displag Tie fine |
Dataset | Date | Made | Gate | PEx | Tite
L angti_nom 200702/03 Rl Blanked .. 2300
L arie 2 with thesreticsl000T 200871722 Rt Blanksd 1080
Ll s 2 with theoreticsl0002 2008401422 Rl Blanked .. 1080
A vin_nnm 2008/ 122 Rt Blanksd 2300
L cal_nomt 200840122 el Blanked .. 2300
MR pscan ] Blarksd
L pscical 0031 2008/ /22 el Blanked .. 2300
q | ]

File menu

Figure 5.3 Load data window
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Comments sub-menus

Accessed by File == Comments, this is described in "Adding
comments"” on page 86 for details.

|
B Comments HE &3
Current comment:

B osteset 1 bikangio 2 with theoreticalonn

Title: I Prefis: I
Select welll I List: IAII entries j

Samples | Comment |

A1
B1
C1
01
E1
F1
G1
H1
11

J1
K1
L1
1
M1
o1

P1 LI
Copy comments from > | I 1: billvangio 2 with theo 'l Clear comments | Load file.. | Save file.. |

Liv |

Apply to: I Current dataset - l 0K | Apply I Cancel |

/

Select Comments File [ 2] x]

Look i | 5 Commerts -~ EckE-

] anglo.comm
| #) LastCommentsUsed. comm

Select Comments File [ 2] x]
Savein: [ Canments -~ EckE-

] anglo.comm
| #) LastCommentsUsed. comm

File name:
Files of type: Comment files [*. camm)

File fame, I | ssve |
Saveastype:  [Comment fles " comm) =] Cancel

Figure 5.4 Comments window
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View menu

This menu controls the window which displays collected data and
instrument status. Instrument status is described in "Checking
the instrument status™ on page 91.

B spectrum Contents [_]
27 Display Dptions

Dataset Trace Sample  Process Muli-sample sslsction Plate

02 =
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[ E

4
5 =
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. b —5
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Figure 5.5 View menu (a)
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Instrument menu

This menu provides access to the windows which govern the type
of slide being used and instrument operating mode. It also allows
access to the pumping and venting controls, and to the windows
which collect data from the samples and govern how and when

data is stored. See "Preparation for data collection” on page 117
for details.

#: Acquisition -

Firing | Exp. Tech. | Auto Qualty | Storage | Side | Raster | Tuning |
™ Aubo guality
Power: [0 = J_ lp|p1e T1] roo
Profiles: [s0 = per sample n
Acquisition Shats: |20 ~]  accumulated per profile
Maintenance. .. Ton Gats (Da): on | lenk | [500 il
QIT-ToF Experimenﬁ\
I v a5z 2o o mass (Da); 300 T jr
¥ Pulsed Extraction optimised at (Da): IF 1Tl @ = I’g
$3883338825488248
susperd | Agore - prill ﬁ
| e | ﬂi‘ﬂ ala| 1%
I Accumulate Profiles to Fils: | BrowEe )
Acquiing sample 514 Acquiring profile 1of 100
Instrument Maintenance
Purge CID Gas
Optional features and
Instrument—speCIfIC .
items are in red Axima Performance only

Figure 5.7 Instrument menu

For details of purging the CID gas lines in an Axima Performance,
see "Introduction” on page 640.

Instrument menu
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QIT Maintenance [ ]

CID Gas1: [Argan Purge Argon

Purge He Gas

Experiment Password

.":8 Please lype the advanced user password

Password: ||
Cancel

Figure 5.8 Instrument menu (Axima Resonance)
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Acquisition tabbed menus

This window provides tab access to the menus which control
collection of data from the samples and govern how and when
data is stored. See "Collecting data from a sample” on page 139

for details.
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Figure 5.9 Acquisition menu tab options (a)
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i fcquisition - Reflectron [_[ =]
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Figure 5.10 Acquisition menu tab options (b)

The figures above shows all the tabs available for the Axima
Performance instrument; the number and contents of the tabs
vary for other instruments, and are more fully described in the
sections on preparing for and collecting data.

Instrument menu

45



46

Chapter 5: Window and menu guides

Automation menu

This menu provides access to the different methods available for
automating data collection and analysis.

For details of the Method editor and Auto experiment, see
"Introduction" on page 166.

Sample Method

= =

Method Editor. ..

Auto Experiment. ..
LiC-MALDLL ..

iTRAC...

ChIP Imaging Experiment

Optional
features and
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specific items
are in red

Auto Exper
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=) WY Parent

= WA M3AMS

SE g eal%
384 2.8 wells

ample Method - default mtd =]

Parent Laser Firing

- WY Acquistion
I B Raster
WX Auto Quality
W] Laser Fiting
= WY Processing
WL Calibration
[ Peak Cleant
VIl Monoisatopi
wIEEs Peak Fiterin
WIE2 Mascot
= WY Applications
W& Compare Se
¥l § Dligo Analys
= WY Output
v Print
w3 Export
vl Report
v 2 lon Finder

o W Acquisition
£ Peak Select
I Raster
v/ ¥ futo Qualty
w4 | aser Firinn

ent

=R

Selection

Setup

Conflguration:

default_reflecton =

MassRange: | 1.0-10000.0
Calibration: -
Laser Firing

P [ 2 LN ] e 1]

Profils: {10 = per sample n
shots:  [100 | accumulated per profile
Laser RepRater  [50.0

Ton Gate: ﬂmﬂ 500.0-700.0 M Mz

Experiment
= & |

Evpariment file name not set

Selection Detail

COOCDO0DO0DO0DO0DO0DO0D D
E5HEEHE0H00H000000600G00E
COO0DO0DO0DO0DO0DO0D00D0

GHOGHOODO0DO0DO0DO0DA0Dq
COOCDO0DO0DO0DO0DO0DO0D D
E5HEEHE0H00H000000600G00E

Comments and Results
Comments Title:

Comments Prefix

[~ Results File:

o T

E-mail Matification

=

™ Upon completion of this experiment send an e-mail
to the address specified balow.
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Type | Start

[Erd [ Samples | Method

Data File Comments |

Automation menu

Figure 5.11 Automation menus (a)
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LC MALDT il 3
File Experiment Help
EE £ &
Evpatinent | Precursor Selection | Sample Target | Status |
LC spat malhos | =
Caltraton methad | =
Method Editor. ..
Spot file type: ’—L‘
Auto Experiment,
- Spot fles: Fie Fath + & X0
TRAD. ..
ChIP Imaging Experiment. ..
RAQ
File Experiment Help
==
Optiona' Feporter lons IExpenmEnl Freoursar Selection | Sample Taiget | Status |
Fieparter fons:
features and e L | e R
instrument-
specific items
are in red -

Refersnce iepatter ion =
Reporterontolerance Dt [~

LMZ high mass [Da): 200

ChIP Imaging Experiment ﬂ

This wizard will guide you through the process of setting-up a CHIP-1000 imaging experiment

* Begin a new imaging experiment

(o Open an existing imaging experiment

Brawse. .. |

= Back | Mext =

Figure 5.12 Automation menus (b)
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Processing menu

This menu provides access to windows which govern the
processing of collected data, clean up the data and analyse
collected data using specific techniques. Cleaning up data is
described in "Cleaning up data" on page 235. The sequence
calculator windows are shown in "Sequence Calculator sub-
windows" on page 51.

-
Optional features and

Calibrant references Calibration Files
Instrument-s pec ific Dakaset: Hane S Fefararins.. | Refersnce sdior... ‘ Compounds... ‘ Name: [tof Save
H H Mass Formula Abundance  Cursor mass Time Load: | named calibration v Load
items are in red et |

Fragment fit

//» Parent mass: | 0.0000 ] Setup...
Calibration,,, ———— |
Annaotation.. . Apply | Remove

ot bine

Peak Processig... - retroghoms

Chromatography. ..
Polymers analysis. ..
Sequence Calculatar...
Reference Editor. ..

Select Peaks...

Manual Peak Assignment. ..

Display labels list = | Save |

cursormass: [ ||| Type: [EXHANRGRIIIN ~ | D aiaset [4) datasets =] = = i
Mass: S =] s [Increasing mass | 5'
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MMPeak Processing [_[C]

W82
5171119310
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Segments: |20 =5 [ Combine Smoathing filker width: [ 20 5:' chans Tl
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Detest peaks Baseline filter width: |80 = chans {1

Paaks detectad Peak detection method: | Threshald - 25% Centroid =l
Drder Update

T Profles | Mags | Both Threshold 25% Centroid Peak Detection Settings

i m
Prafile tagging Double Threshald: i
Hoioht | pass [ Proties | [[Ciartans Threshold type: ol || &
Threshold offset: 0.500 - i

Apex w¥  Profiles Hasses
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7EL - 1000 11100 - 11543 g
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1651 — 1900 11100
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Figure 5.13 Processing windows (a)

Processing menu



Chapter 5: Window and menu guides
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Figure 5.14 Processing windows (b)
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Calibration, ..
Annaotation. ..

Peak Processing. ..
Chromatography...
Polymers analysis...
Sequence Calculatar,
Reference Editor ...
Select Peaks. ..
Manual Peak Assignm

Inkernet Search. ..

Internet search

ent...

Internet search
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]

Figure 5.15 Processing windows (c)

Annotation sub-windows
Accessed by Processing == Annotation, this is described in

Processing menu

"Annotation" on page 382.
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Figure 5.16 An

notation sub-windows



Chapter 5: Window and menu guides

Sequence Calculator sub-windows

Accessed by Processing == Sequence Calculator, this is
described in "Sequence Calculator” on page 601.

& Sequence Calculatar [_100]
File Edit View Settings...
A
44 | < | » | ;;|| [ | Name: [Untited
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Figure 5.17 Sequence Calculator windows (File ...)
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Figure 5.18 Peptide Settings tab options (Settings ...) (a)
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Figure 5.19 Peptide Settings tab options (Settings ...) (b)
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Help menu

This menu provides access to useful information about the
product. See also page 34.

Help Topics
User Manual

Axima Performance Getting Started Guide
Axima Confidence Getting Started Guide
Axima Assurance Getting Started Guide

Analysing Polymers

Analysing Proteins using LC-MALDT
Analysing Imaging Experiments
Analysing Oligonucleotide Experiments

Customer Support Guide
Release Notes
License Agreement

About MALDI-MS

Figure 5.20 Help menu

Help topics
Open up an online help application, which is a description of the
menus and their functions.

User manual

Opens up this user manual (PDF) within Acrobat Reader. It
provides a comprehensive manual of all the features.

Release notes

Opens up a PDF version of the release notes supplied with the
Axima within Acrobat Reader. The notes describe various subjects
that you need to made aware of when installing and using the
software.

License agreement

Opens a text file that describes the terms and conditions for using
the software.

Help menu
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Graphical display sub-windows

L J
|
4. angioZ_msms0005 - MALDI-MS [_[O]x]
Fle Edt View Instrument Processing Hslp
S| 5|5\ 2| S| 2| ~|@] | Dl [spectum =] Puofies: [154 - Masses 1761023 | |4l |
—_—
Data: angioZ_msms0005 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 14:37 (CID of 1046.51) a@
Shimadzu Biotech Kompact MALDI 6 v2.7.0 Build 20050524 Mode reflectron_ms_ms, Power: 73, Gate: 1035.00-1080.00, P.Ext. @ 1040 (hin 5 —
i
int 7.2mv Profile 54 &
Click 2|
100 . #
right-mouse 57
50 butto =
=
Lad
0 T
%int. 6.6 mi[sum= 356 mY] Profiles 1/54 Unsmoothed -Baseline 80 I
93154 ?
255.06
100 i 75637 et
S sne.20 784.32 %
619.27 i 899.48 —
50 504.59 =
263.07
185.08 i 82(.88 35
L s0pe8 700,27 -
0 | whal ) bbb b JLL. ol ]
200 0 400 a00 600 0o a00 a0n 1000 —
Mass/Charge
[ — =
For Help, press F1 [ MUM 4
Calurmn el W New Annotation [_—Tx]
Row Row
Inset  » Inset
All Inseks
AM, [ M| T A M Tewt M
lety Am M Iim
G Deomes <] [ oroez.momt
Copy
Paste
¥ Annot. Properties [_[]=] 1
Insert 3
Delete [2 Typs: 7l eVt
Annotate. .. / U3 [xal
Annotation Properties,.. rietlerat
Tags » Dataset | Mass from:
Tiace: - to:
Peak Iabellingl 3

Fort: [aial <] B [
ltalies: [
Size: |30 _,;lzmu] Underline: ™
Tag Chrl+T
ange: [0 =) degress Colour, et
. #idd peak Clear  Ctr+U = i
Backarng © Tioneparrt
" Delete peak Clear all HEE # W0
wDelete peaks
o | toph | Cancel |

Peaks toolbar. ..

- Display Properti

Figure 5.21 Main window menu
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Figure 5.22 Display contents windows (a)
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Figure 5.23 Display contents windows (b)
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Environment Configuration Editor

Changing Launchpad file locations

The data created by the Axima instrument is stored in specific
folders on the PC. The reference files and calibration files needed
for data processing are also kept in specific folders, the locations
of which can be redefined by the user. For example all users may
wish to keep reference files in the same location to save users
duplicating the reference files. In order to specify where files are
kept, the Environment Configuration Editor is used.

The software installation procedure will create a set of default
paths relative to the fixed hard drive C:\. You can change the
path:

Environment Configuration Editor
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Access the editor from the Windows taskbar: Start ==
Programs == Shimadzu Biotech Launchpad =>
Programs and starting the config_environment.exe
application:

@ Environment Configuration Editor

Erwvironment Y ariables ] Mascot Setup

Launchpad files

Horme |I::\F'rogram Files"Shimadzu Biotech D2

[c] =

Data: |E:\Program Files\Shimadzu Biotech

Comments ; |C:\Program FileshShimadzu Biotech RGP

Reference : |E:\Program Files\Shirmadzu Biotech

Calibration ; |C:\F'rogram FilezhShimadzu Biotech

Expart : |E:\F'rogram Files\Shirmadzu Biotech

Peptides : |E:\Program Fileg\Shirmadzu Biotech

Polymers : |E:\Program Files“Shimadzu Biotech

Databases : |C:\Program FileshShimadzu Biotech

Labels - |E:\Pr0gram Files\Shirmadzu Biotech

Paramneters : |E:\F'rogram FileshShimadzu Biotech

|nternet : |E:\F'rogram Filez\Shimadzu Biotech

Stage files : |C:\Program Filez\Shirnadzu Biotech

Methad : |C:\Program Files*Shimadzu Biatech

Filters: : |E:\Program Filez\Shimadzu Biotech Set path

E=periment : |C:\F'rogram Filez\Shimadzu Biotech
L

=1

g : |E:\F'rogram FileshShimadzu Biotech

[ Save parameters an exit

Print Settings | Reset | Apply | Help |

Figure 6.1 Environment Configuration Editor - variables

2.

o0k w

Click in the required path, typically C:\Program
Files\Shimadzu Biotech ....

Select a new drive from the Drive list or expand the tree.
Select a folder or subdirectory from the tree.
Press the Set path button.

Repeat this procedure for each path to be changed and then
press Save, the changes will be written to the Windows
registry and will be used throughout the Launchpad software
suite.

Environment Configuration Editor
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Mascot Setup

Mascot Setup

The Mascot Setup property page (Figure 6.2) contains settings
required to implement the Mascot Search facility in the
Launchpad Method Editor (see "Mascot Searching"” on page 178).

There are two methods of using Mascot:

® Remotely - you use the internet to access the Mascot
search engine at the Matrix Science web site.

® Locally - your organisation has a Mascot server connected
to your LAN. (This method is required for automated
experiments, where Mascot is being interrogated
frequently.)
To perform a Mascot search, paths to the Mascot server need to

be specified. Usually, these parameters are set by the service
engineer during installation.

i? Environment Configuration Editor

Ervironment Yariables Mascot Setup l

Ernail address: | mei@kratos, oo,k

Search URL: | http:/ fwn, matrixscience, comfcgi/nph-mascot, exe?l

FTF results server: |

FTF results location: | mascot_data

FTP intermediate

processing location: | mascot_temp_results

FTF config location: | mascat_config

[ The server requires a username and password when connecting

Print Settings | Reset | Apply | Help |

Figure 6.2 Environment Configuration Editor - Mascot
Setup



The figure above shows typical settings for remote Mascot setup.

For inter-working with a local Mascot Server, it is essential that
the parameters set in this window mimic those that are setup on

Chapter 6: Configuring Launchpad

the Mascot Server. This allows the FTP file transfer of Mascot

result files between the Axima PC and the Mascot Server. (The

Mascot Server must be configured as an FTP server.)

Use the following table for guidance about the fields.

Table 6.1 Mascot setup fields for remote access

Field

Email Address:

Search URL:

FTP results
server:

FTP results
location:

FTP
Intermediate
processing
location:

FTP config
location:

Tick box
Username:

Password:

Guidance

Set the email address to which any

failed/aborted Mascot searches will be sent.
Emails will only be sent if this is defined in

the Mascot config file.

Enter the URL for the remote Mascot search

engine:

http://www.matrixscience.com/cgi/
nph-mascot.exe?1

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable
Not applicable
Not applicable

After making any changes, click the Apply button.

Mascot Setup
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Mascot Setup

Table 6.2 Mascot setup fields for local access

Field

Email Address:

Search URL:

FTP results
server:

FTP results
location:

FTP
Intermediate
processing
location:

FTP config

location:

Tick box

Username:

Password:

Guidance

Set the email address to which any
failed/aborted Mascot searches will be sent.
Emails will only be sent if this is defined in
the Mascot config file.

Enter the URL for the local Mascot Server on
your LAN.

A typical URL for a local Mascot Server is:

http://<server name>/mascot/cgi/
nph-mascot.exe?1

Enter the name of the server where the FTP
results are to be stored.

Enter the name of the ftp results location
(commonly setup at as mascot_data). This
is the FTP results site, defined on the
Mascot Server, as the path to the Mascot
data directory (commonly
C:\Inetpub\Mascot\data).

Enter the name of the FTP intermediate
processing site. This is the path to the
newly created directory on the Mascot
Server (commonly
C:\InetPub\Mascot\data\temp_results).

Enter the name of the FTP configuration
location. This is the FTP config site as
defined on the Mascot Server (commonly
C:\Inetpub\Mascot\config).

Set this tick box to protect any FTP file
transfers between the Mascot Server and
the Axima PC by a Username and Password
(otherwise Anonymous login is assumed).

Set the User Name to use for FTP
connections.

Set the Password to use for FTP
connections.
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After making any changes, click the Apply button.

Mascot Setup
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Windows event viewer

The Axima software takes advantage of the Windows Event
Viewer which is part of the operating system.

To open the Event Viewer:
1. From the Launchpad window, click the Log icon:

% Launchpad ==}

Info... | Show on startup V. Help |

MR e

MaLDI-kS Search Archiver Enzymesz

L Ra I 4

Elements  Compounds  Polymers Log

2. The Event Viewer is started:

H Event ¥iewer i =] B

File Action ‘iew Help

€« 5 @@ @
Event Wiswer (Local) Application 2,127 eventis)
Tyvpe | Date | Tirne: | Sourcil
gszt':: iIrformation  12/07/2007  14i18:48  MALD
Interrest Explorer @Information 12/07}2007 14:18:48 MALD
@Information 12{07}z007 1411845 MALD
@Information 12072007 14:13:48 MALD
@Information 12/07}z007 14:18:45 MALD:
@Information 12072007 141348 MALD
@Information 12/07/2007 13:45:46 MALD:
@Information 12{07}z007 13:145:46 MALD
QError 12/07}2007 12:52:35 Usere
@Information 12107 }2007 12:45:46 MaLD

@Information 12/07}2007 12:45:46 MPE)ILI
4 I I 3

Figure 7.1 Event Viewer window

3. Select the required event category (Application, Security or
System).

Windows event viewer
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4. Double-click an entry of interest:

Ewent |

Date: 12/07/2007 Souwce:  MALDI-MS + |
Time: 09:45:62 Category: Mone

Type: Information  Event |D: 1
User: BILL-STEVEMSkill

Computer. BILL-STEVEMS

Description:

Could not retrieve configuration settings from the mascot server. Check
Mazcot Setup in the Configuration Editor

Data: €% Butes € wWords

=l
-]

ak

| Cancel | Apply |

Figure 7.2 Event Properties window

The Event Properties window is useful for scrolling through
messages using the up or down arrow keys.

The Axima software is capable of generating five categories of
message. How you set these is described in the next section.

Windows event viewer
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Events logged

Event categories
The Axima can generate up to five categories of event messages:
® Information;
Warning;
Error;
Audit success;
Audit failure.
You can be filter these messages using the Event Filters window:

1. From the MALDI-MS main window, select View => Events
Logged:

Events Logged

log. ‘fou can view this log using the system Event Wiewer,

Select which types of event you would like MALDI-MS to
and optionally notify & number of recipients via e-mail.

[V Log warning events

v Log information events
[ Log audit success events
[ Log audit Failure events

& Use of e-mail is currently disabled because there is no MAPL
e-mail client runming, o it has been incarrectly configured.

oK | Cancel |

If the error message shown above is displayed, the Email
feature is not available. If you require this feature:

a. Click the Cancel button to close the Events Logged
window.
b. Open a MAPI client (e.g. MS Outlook, not Outlook
Express).
c. Open the Events Logged window again (View =>
Events Logged) and the Email button is available.
2. Tick, or untick, the required categories.
Under normal circumstances, information messages only are
seen and can usually be treated as progress reporting.
Warning messages are usually seen in Automatic mode and

Events logged
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indicate a problem that was recovered from, for example a
calibration has failed but the Automatic program has
continued with the next sample. Error messages indicate
problems that need attention, perhaps due to a hardware
failure, or imminent failure.

Notification feature

This feature allows you to send emails when the Axima software
generates an event.

1. From the Events Logged window, click the Update Email

button:
Notification List
Recipient Narme Emaill Address Errar W arming Information | Audit Suc... | AuditF..
Service engineer servicel@kratos. co.uk v v v I (I

ak | Cancel

2. Enter the form and click the OK button.

If you wish to direct emails to an off-site service engineer or
service centre, seek their permission first.

Eventslogged

71



72

Chapter 7: The Log Window

Events logged



Chapter 8: Loading and unloading data

Chapter 8

Loading and unloading data

: 73



74

Chapter 8: Loading and unloading data

About data on MALDI-MS

The first menu option on the base window is the File menu which
controls all aspects of loading and saving data and parameters.

Three terms will be used in this section, namely data, statistical
files and parameters.

® Data refers to any results collected by the instrument from
any of the samples. It also refers to any statistical
information such as the number of shots, mode of
operation, number of shots averaged.

® Statistical files (having a .run extension) are created
automatically when data is stored.

® Parameters are the settings of the various options and
sliders on the MALDI-MS windows. Mass ranges, humber of
profiles, sample, number of profiles to average and the like
are all examples of parameters.

All of the window parameters and window positions can be saved
(or loaded) in one operation. This means that operators can load
their preferred environment at the start of a work session, and
save their instrument setup afterwards.

The dataset name is the general name under which all collected
data is stored.

Each individual acquisition of data from a single sample is called
a "run". Each run is automatically allocated a unique run number
when data collection begins.

This run number is an incremental number appended to the
chosen data name e.g. the first set of data acquired with the data
name "Joe" would be "Joe0001". Subsequent runs with the
same dataset name will increment the run number, e.g. the
sixteenth run will be stored with the data name "Joe0016".

About data on MALDI-MS
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Loading data

To load data into the MALD-MS program, either select Open...
from the File menu or click on the load data =] button on the
toolbar.

4. angio2_msms0006 - MALDI-MS
File Edit “iew Instrument Aubomation Processing  Help

Qpen. .. Ctrl+0 l< o Display:

| | play: | S pectrum il
SEVE . (St I J
Save As...

Open Auto Experiment Results, ..

Comments. ..
Parameters »

Prink... Chrl+P

Print:Repant —y
Prink Preview El
Prink Setup...

The load data toolbar button

-

Expoart

Exit

Figure 8.1 Load data toolbar button

In both cases the "Load Data" window is displayed, this window
is used to select and load previously collected data (Figure 8.2).

LA EL D ETE] [_ [}
L3 Data set
1: Ibill\ang1 1__oom| E‘
z O
2 Ja]
4 [
& E
5 [
£ O
C [a]
3 [
1| ]
ok | Apply I Browse. . I Unload aII|

Figure 8.2 Load data window

Loading data
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To list all available datasets which have been stored, press the
Browse... button. This will display the "Data Browser" window

(Figure 8.3).

=%’ Data Browser

FEolder: c:\program fileshshimadzu biotech launchpadidatatbil

psd_angl1__ 0007 20 )

1 Blanked ...
1l psdeal 0001 2008/01 /22

+Ref Blanked ...

2300

2l

=3 Shimadzy Biotech Launchpad ﬂ Filter Options Find D ataset
(1) Calibration Mode: [Any - P.Ext: |An_l,l j |
1 Comments Polarity: | & < MName: |4y ¥
= Data e Tame: Any 4
1 04 March 07 - Maszs: | Any - Title: |y =
1 8 4 02 lon Selection Confirmat
1 Andy Gate: | Anw jv Eomments: | Any jv Look it Sub Folders [
=3 giam blanking = Drigplay Options
ﬂ Rlil LI_‘ So[t:| by narme j Displa_lg:| Title line ﬂ
D ataset | Date | Mode | Gate | P.Ext | Title
Al ang11__ooo 2007/02/03 +Ref Blanked ... 2300
i angio 2 with theoretical0007 20080 /22 +Ref Elanked ... 1080
i angio 2 with theoretical0002 200801 /22 +Ref Blanked ... 1050
Al i 2008401422 +Ref Blanked ... 2300
A cal_ooot 2008/01/2 +Ref Blanked ... 2300

Figure 8.3 Data Browser

window

The "Folder" list shows all folders in the users account which
contain MALDI-MS data as a standard Windows™ tree list (as
used in the Explorer). A "+" next to the folder indicates that the
folder contains sub-folders i.e. the list can be expanded further.

Double clicking the mouse SELECT button
of the data files in that folder in the lower

on a folder displays all
panel of the window.

If the name of a piece of data is known (or part of the name) but
the user cannot remember the name of the folder in which the
data was stored, Type into the Find: entry any characters to
match with stored file names (e.g. the template "pr" would match
PRIMEOOO1, and "09" would match PEG1009). Press the Find
button to list all matches. The find template is case insensitive

and wildcards may not be used.

When the search is completed all matching
along with the folders in which they were

datasets are displayed
found. Selecting a

dataset from the search list will cause that dataset to be entered
into the currently selected slot on the "Load data" window.

Loading data
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The "Data browser" window (Figure 8.3) gives a brief summary of
the datasets stored within each folder. To load a dataset from the
list simply double-click the mouse SELECT button on the desired
dataset.

The Filter Options (in the centre of the window) may be used to
restrict the list to display only runs which match specific operating
conditions.

For example set Flight path to Linear to list only data collected
in linear mode, or Mass to Low to list only data collected in low
accelerating voltage mode. Using Any as a match setting displays
data with any setting for that specific option. P.Ext. specifies
whether pulsed extraction was On or Off for the listed datasets.
Gate can be set On or Off or to Blank.

The list can be sorted in name or date order depending upon
individual requirements. Name and title matching can be used to
list only files which match a specific name or title. To list all files
which contain the letters "Ma" as part of the name, switch the
match option to Match (as opposed to Any), then simply type
"Ma" in to the Name entry, which appears adjacent to the
selection, and the list will display all data which contain these two
letters (e.g. Martin..., Malcolm..., AlMa... etc.).

The list can either display the title line typed into the comments
window or display the comment for the first sample spot from
which data was collected. Set Display to the required option.

Select a filename from the "File browser" window list and the
selected filename will be copied to the currently selected slot on
the "Load data" window. Press the OK button and the selected
data file will be loaded, the loaded dataset names will be
displayed on the top frame bar of the base window (Figure 8.4).

Data name Frame bar
e e

4. angioZ_msms0006, p14r_msms0004 - MALDI-MS

Fil= Edit Wew Instrument Automation Processing Help

= J @ ﬂ ok | @| | Display: [ pectrum =] Profiles: 1 v Massesz[12-1040 M

Figure 8.4 Frame bar displays the name of the loaded
datasets

Up to ten datasets can be loaded concurrently.

Loading data
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Unloading data

To unload any dataset which is being used by MALDI-MS click on
the unload button (\z2|) adjacent to the dataset name to be
unloaded. The dataset will be unloaded and its name removed
from the "Load data" window. Alternatively to unload all datasets
in one operation press the Unload all button.

Unloading data
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Introduction

Introduction

The settings on each window in the MALDI-MS program can be
stored in what is called a "parameter set". By using parameter
sets, any number of users of the instrument can store and recall
their own particular set of instrument parameters without
affecting any other user. Specific data collection and data
processing settings can be stored in different parameter sets.
These can be reloaded later, so that the instrument can be ready
to collect data without manually adjusting large numbers of
parameters. All of the settings, window positions, displays and
display types are also saved within the parameter set so that
when operators load their specific parameter sets the windows
appear in the positions in which they were saved.
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Opening and saving parameter sets

Parameter sets are opened and saved using the File menu
Parameters option (Figure 9.1).

4, angio2_msms0006, pl4r_msms0004 - MALDI-MS
File Edit “iew Instrument Automation Processing Help

IS[=] B3

|°| ‘Displa}':ISpectrum j F'lofiles:l‘l - Masses:|12-1 040 N"Nl

Qpen. .. Chrl+C
STE By St
Save As...

Open Auta Experiment Results. ..

Comments. ..

Parameters

PFink... Ctrl+P

Open...
Save...

Erint Repnr

Save Defaults

Print Presvigm
Prink Setup. ..

Expork »

Exit

Figure 9.1 Parameters menu

To open a named parameter set select Open... from the menu
option. This will display a window from which the parameters file
to be opened can be selected (Figure 9.2).

Select parameter file

Save jn: I |25 Parameters

Desktop

L

My Documents

=
-

My Computer

= - ®EekE-

File name:

Save as ype:

I three-pane layout j Save I
j Cancel |

I Parameter files [ tofparams]

Opening and saving parameter sets
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Figure 9.2 Select Parameter File window

This will set all of the instrument control and data processing
settings to the values stored in the named parameter set. All
windows which were displayed when the parameter set was saved
will be shown in their original positions.

The current settings on all of the windows can be saved to a
named parameter set by selecting the Save... option. To create
a new parameter set simply enter the name for the new
parameter set in the File name entry and press Save.

Select the Save Defaults option to save the current set of
parameters into the default parameter set, C:\Program
Files\Shimadzu Biotech Launchpad\parameters\tof parameters.
It is this "tof_parameters" set that is loaded, and optionally
saved, each time the MALDI-MS software is opened/closed. To
automatically save the defaults upon closing, select the Save
parameters on exit option from the Configuration_Environment
tool, see "Environment Configuration Editor" on page 60.

Opening and saving parameter sets
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Introduction

Putting comments with collected data is a necessity which is often
overlooked until sample data is reviewed at a later date. Often the
question "How did | prepare that sample?"” or "What matrix was
used?" could easily be answered if informative comments were
available with the data.

This facility has been provided in the form of a "Comments"
window.

The "Comments" window is available by selecting Comments...
from the File menu. This window (Figure 10.1) allows any
comments to be typed in and stored with the data.

4. angioZ_msms0006, pl4r_msms0004 - MALDI-MS =1
File Edit Wiew Instrument Automation Processing Help
Open... a0 | @/ Display:[Spectum = | Profiles: 1 > Masses:[12-1040 49|
Save s,

Open Auto Experiment Results. .,

Camrments. .

Parameters 3

Print... Ctrl+P

Print Preview

Print Setup...
Export b
Exit
B8 Comments =]
Current comments
B Dseet 1: biltangio 2 with theoreticalD0n2
Title: | Prrefis: |
Select vwell List: |AII entries j
Samples | Comment | i‘
Al
EB1
(]
D1
E1
Fi
G1
H1

Figure 10.1 The "Comments" window

Introduction
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When the data is reviewed at a later date any relevant
information is readily available on the samples and conditions
under which the data was collected. The "Comments" window has
numbered sections into which any type of information can be
entered. A single line per sample can be used for a ten twenty or
thirty sample slide, or multiple comment lines can be used for a
continuous slide.

The comments are shown on a scrolling list window.

Sample comments are automatically displayed above the
spectrum:.

=18l x]
= B| 2| S| K| ~<|@®| visslay:[5pectum | Profiles: [154 ~ Masses 10451060
Angiotensin 2 ms/ms fragmentation =
Sample: Calibration well usingh® 14R )
Data: gngio2_ms\gg0006 . G7[M4 Mar 2005 14:37 Cal: 4 Mar 2005 1437 CID E
Shim#ry Errr jte: 1035 N

%olnt. =
Current comments 2
_ . Diatazet: N, 04 mgrch D ramied—mzns0006 ->§<
100 Title: |Angi0tensin ?Y)ms fragmentation Brefie: | Sample: %
Select well | |B\ List: |AII entries ﬂ ;
50 Samples | Eom}\ent | ﬂ 1
AT D-48 i
BT D-49
C7 D-50 i
o7 C-51 1 FF
E7 b-52 51
0 F7 D-53 —
- G7 Calibration well using P14R —1 #2
%alnt. H7 lel4 =
I7 JE=
J7 #10
- K7 JE=
100 L7 pd
M7
N7
a7
P7 j
S04 Copy comments from > - Clear comments | Load file.. | Save file.. |
Apply to: | Current dataset - Ok | Apply | Cancel |
0 -
1046 1048 1050 1052 1054 1056 1058 1080l
Mass/Charge
Kl ] 0
For Help, press F1 SCRL

The Title appears at the top of each display for the dataset

regardless of the sample spot number being displayed.

Introduction
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The Prefix message is shown before each sample comment. This
message is also displayed for the dataset regardless of the
sample spot number being displayed.

The Comment message appears adjacent to the Prefix message,
but only when the spectrum for that well is displayed.

Having typed in the comments, they can either be applied to the
Current dataset being displayed or to the Next data collected.

Adding comments

1. Open the Comments window (File == Comments ...).
2. Enter the required fields, use the table below for guidance:

Field

Title

Prefix

Select well

List

Samples

Comment

Apply to

Introduction

Table 10.1 Comment fields
Guidance

What you enter here appears on the top line
of the spectrum header.

What you enter here appears at the start of
the second line.

Enter the well-location. The location of the
current well appears after the file name in the
header:

Drata: angt 1 _IIIEIIZI Feb 2008 11:20 Cal: tof 4 Mar 20
Shimadzu Eimwz.ﬂ: Mode reflectron, Power: B3, Blanke

Well-location

Allows you to define what well-locations are
displayed in the window. Select from the
drop-down list.

Double-click the required well.

What you enter here appears on the second
line adjacent to what you entered for the
Prefix field.

Select from the drop-down list to either apply
the comments to the Current dataset or to the
Next data collected.
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3. Click the Apply button; your comments appear on the
spectrum.

If the second line of comments does not appear, you need to
change the setting of the Display Options window:
a. From the MALDI-MS window, select View == Display
Contents ...
b. If required, click the General tab.
c. Tick the Display 1st comment: tick box:

27 pisplay Options

General l Graphs] Graph Text] Text Fieport] Eursors] Peak Labels]
Acquisition

Diizplay: |AfterAverage ﬂ Bririt: |Uff ﬂ

Frinting

Type: |Colour hd Testscaling: 100

arging
mm * n Left: |U Tap: |EI

Right: |D Bottorn: |D

Headings
Display data and cal: Display folder [~
Display instument: [V Display borders: M
Display title: |+ Displap 15t comment: [

Showr: | Auto labelz |Eeak Markers |Manua| labels

Sequence panel colours...
F L — = K| ’W‘ r—

d. Click the Apply button.

Clearing comments

1. Click the Clear button.
2. Click the Apply button.

Copying comments from other datasets

To copy comments from another loaded dataset, select the
dataset from the list of loaded datasets adjacent to the Copy
comments from = button and then press Copy comments
from >, the comments will be copied into the window. Apply the
comments to either the currently loaded data or to the next data
collected.

Introduction
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Where more information needs to be stored than the amount
which can be entered into the "Comments" window, use the
"Notes" feature, which allows text files of arbitrary length to be
stored with data, and is described in "Creating Notes for data" on
page 290.

Saving comments to named files

Introduction

It is often useful when running repetitive samples, or similar
samples, to be able to store comments to named files. This allows
large numbers of comments files to be created which can then be
recalled at a later data and applied to collected data. All
comments files are stored in the Comments folder (defined in
"Environment Configuration Editor" on page 60) within which the
user can create any number of subdirectories/folders.

To create named comments files firstly type in all of the
comments required into the comments window. Click on the Save
file... button, the window shown in Figure 10.2 will appear. Type
in the name of the file in which the comments will be stored.

Select Comments File EH

Save jn: |_} Comments j & EB-
ﬂ angio. conmm
{ ﬂ LastCommentsUsed. comm
=
L

.

File name: || j Save |
Save as ype: | Comment files [*.comm) ﬂ Cancel

Figure 10.2 Select Comments File window

Press Save and the comments shown on the "Comments" window
will be written to the named file. All comments files have the file
extension ".comm".
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Loading files

To reload the comments at a later date, Click on the Load file...
button, select the folder and filename in which the comments
were stored using the "Select Comments Files” window and press
the Load button. The contents of the stored comments file will be
copied into the "Comments" window.

ASCIl comment files

You can create a Comments file using a text editor (for example,
Notepad), and load the file using the Load button (select .txt files
in the Files of type field.

The ASCII comments file must be comprised of one line per
comment where a line should consist of the sample well ID and
the comment separated by white space. Two special identifiers
are also recognized in place of the well ID either PREFIX or TITLE
can be entered. The lines of text do not need to be entered in any
particular order. A fragment from such a file might be as shown
in below.

TITLE Samples from batches 2 & 3 using method 44

Alsome comment text associated with Al

/y@text belonging to well C2 sample comment
sample

comment to go with well B1 text

well ID
PREFIX Plate ID 18

Figure 10.3 A Fragment of a possible ASCII comments
File

Introduction
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Introduction

Before any type of data collection can begin, the instrument
status should be checked to see whether the instrument is ready
for data collection. If an error occurs a warning message will
appear on the base window status bar and also in the log window.

The instrument status can be checked by means of the "Status"
window. This is available from the View menu on the base
window. Select Instrument Status from the View menu
(Figure 11.1).

' pl4r_msms0004 - MALDI-MS =] E3

File Edit | Yiew Instr

= v Toolbar
—

v Status Bar

v Display T
w Basic Par

Display Contents...
Opkions. .

Instrument

Database Yie

Tile Manager. ..
Event Filters. ..

Introduction

Camera. ..

ument  Automation  Processing  Help

RZ| o @ Display:|8pect[um ﬂ Profiles: |1 * Maszes:|12-1040 49|

oolbar
amekers

Figure 11.1 View menu

The "Status" window will appear. This window displays the main
elements of the instrument in a schematic diagram. The diagram
shows the valve positions and valve states, electrical power
supply units, turbo pumps and the laser unit.

The colour of the individual units indicates their current state.

Blue indicates that the unit is off, yellow that the unit is in a
transient state such as the turbo pump accelerating up to speed.
Green indicates that the unit is ready and red indicates failure of
a unit (for whatever reason).

All valves on the instrument are drawn either open or closed
indicating their current state.
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A context menu to change the units of displayed pressure can be
accessed via a right-mouse click over the instrument status
diagram as shown in Figure 11.2.

izauge 1
_ 1.1E-6
mbar
v Millibar
Pascal

Torr

Figure 11.2 Context menu of Axima instruments status
diagram

Introduction
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Axima Assurance instrument status

The instrument status diagram gives an overview of the
instrument status in real time.

# Instrument Status

=1 E3
Vacuum state:

System pumped Vent |

Tuning mode: Linear

Instrument mode: Linear. I
|
|

Rotary
Vent
45, 33 82 88)
Xy Stage

Pump Supplies  Pressure  Valves sze Pulsad
@ Atspeed@® On @ OK < Open Extraction
< Accelerating O Poor -iogzle -ftogr:fel.
@ Off @ Off ® Closed
® Fail ® Fail ® Fail

Figure 11.3 Axima Assurance status diagram

The key at the bottom of the diagram indicates the possible states
of the units.

Axima Assurance instrument status
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Axima Assurance status diagrams key

The items on the diagram and their possible states are described
in the table below.

Table 11.1 Axima Assurance status diagram key

Item Status Explanation

Laser Off, On The laser is shown in the "Off"
colour (blue) when not ready to
fire, and in the "On" colour
(green) when ready.

Rotary Always on This pump is used to pump the

(pump) (no inlet chamber from atmosphere
indication and to pump the exhaust from
colours) the turbo pumps.

Turbo (pump) Fail, Off, The pumps provide the high

Accelerating vacuum. They are only

or At speed. switched off when the
instrument is vented. The turbo
pumps are shown accelerating
when the blades are running at
less that 80% of full speed.

Vacuum Fail, Poor, The gauge is always on. The

gauge OK gauge reads pressure in
Millibar, Pascal and/or Torr
units via a context menu over
the window.

HT supplies Fail, Off, On  The supplies are switched on
when the instrument is fully
pumped and enabled (see
“Preparation for data
collection” on page 117). They
are always switched off before
the door is opened.

Vi Open, This valve isolates turbo pump
SAC backing Closed 1 during analyser pumping.
valve

V2 Open, This valve isolates turbo pump
Flight tube Closed 2 during SAC pumping.

backing valve

Axima Assurance instrument status
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Table 11.1 Axima Assurance status diagram key

Item

V3
SAC turbo
vent valve

V5
Gate valve

Vacuum state

Axima Assurance instrument status

Status

Open,
Closed

Open,
Closed

Start

System
Vented

Analyser
Pumping
Roughing
Source
Source
Pumping

System
Pumped

Explanation

The valve is shown "Open"
when the SAC/turbo pump 1 is
vented.

Isolates flight tube from
analyser for door opening.
Shown as "open" when
instrument is acquiring.

Instrument just switched on.

System is vented at
atmosphere (for maintenance).

Pumping down Flight tube.

Begin to pump down the
source.

Pumping down SAC only.

Instrument is pumping ready
for data collection.

Note: The vacuum system
shows "System pumped" when
this pumping starts. The
system will not be ready to
collect data until one minute
after the turbo pump is up to
speed and the vacuum gauge
reads 2x107.
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. Axima Confidence instrument status

The instrument status diagram gives an overview of the
instrument status in real time.

# Instrument Status

Vacuum state:

System pumped
Tuning mode: reflectron_ms
Instrument mode: Reflectron.

V2
Gauge 3
1.7E-3 D
Rotary mbar V5
V1 Vent
V3
D
_ closed
45.33, 82.88)

Xy Stage

Fump Supplies Pressure Valves
@ Atspee® On @ 0K < Open
2 Accelerating 2 Poor
@ Off @ Off ® Closeq
@ Fail @ Fail @ Fail

Pulzed
-Source -Ex“‘!':'ﬁor-l_ens -Refledro-x meter
Source Source Linear - mat
X Defl. v Defl. Detector metar
-X Defl. -Y Defl. -Detedor -

Figure 11.4 Axima Confidence status diagram

Inlet

The key at the bottom of the diagram indicates the possible states
of the units.

Axima Confidence instrument status
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Axima Confidence status diagrams key

The items on the diagram and their possible states are described
in the table below.

Table 11.1 Axima Confidence status diagram key

Item

Laser

Rotary
(pump)

Turbo (pump)

Vacuum
gauge

HT supplies

Vi
SAC backing
valve

V2
Flight tube
backing valve

Axima Confidence instrument status

Status
Off, On

Always on
(no
indication
colours)

Fail, Off,
Accelerating
or At speed.

Fail, Poor,
OK

Fail, Off, On

Open,
Closed

Open,
Closed

Explanation

The laser is shown in the "Off"
colour (blue) when not ready to
fire, and in the "On" colour
(green) when ready.

This pump is used to pump the
inlet chamber from atmosphere
and to pump the exhaust from
the turbo pumps.

The pumps provide the high
vacuum. They are only
switched off when the
instrument is vented. The turbo
pumps are shown accelerating
when the blades are running at
less that 80% of full speed.

The gauge is always on. The
gauge reads pressure in
Millibar, Pascal and/or Torr
units via a context menu over
the window.

The supplies are switched on
when the instrument is fully
pumped and enabled (see
“Preparation for data
collection” on page 117). They
are always switched off before
the door is opened.

This valve isolates turbo pump
1 during analyser pumping.

This valve isolates turbo pump
2 during SAC pumping.
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Table 11.1 Axima Confidence status diagram key
(Continued)

Item

V3
SAC turbo
vent valve

V4

Flight tube
turbo vent
valve

V5
Gate valve

Vacuum state

Status

Open,
Closed

Open,
Closed

Open,
Closed

Start

System
Vented

Analyser
Pumping
Roughing
Source
Source
Pumping

System
Pumped

Explanation

The valve is shown "Open”
when the SAC/turbo pump 1 is
vented.

This manual valve is shown
"Open" when the flight
tube/turbo pump 2 is vented.

Isolates flight tube from
analyser for door opening.
Shown as "open" when
instrument is acquiring.

Instrument just switched on.

System is vented at
atmosphere (for maintenance).

Pumping down Flight tube.

Begin to pump down the
source.

Pumping down SAC only.

Instrument is pumping ready
for data collection.

Note: The vacuum system
shows "System pumped™ when
this pumping starts. The
system will not be ready to
collect data until one minute
after the turbo pump is up to
speed and the vacuum gauge
reads 2x107.

Axima Confidence instrument status



Chapter 11: Checking the instrument status

. Axima Performance instrument status

The instrument status diagram gives an overview of the
instrument status in real time.

% Instrument Status

Vacuum state:

System pumped

Tuning mode: reflectron_ms
Instrument mode: Reflectron.

—

W2
Gauge 3

1.7E-3
Rotary mbar

7 V1 Vent

V3

Door
—|— closed

45.33, §2.88)
xy Stage

Pulzed
Extraction

Pump Supplies  Pressure  Walves -Snume
& Atspeed® On @ DK O Cpen

- B
Source Source Linear
O Accelerating 2 Poor - Dott -Y i -Detecmr -Ymotor
® Off ® Off ® Closed o . -
& Fail @ Fail & Fail -x Defl. -Y Defl. -Deleclur -Re"w"’n

Figure 11.5 Axima Performance status diagram

The key at the bottom of the diagram indicates the possible states
of the unit.

100 Axima Performance instrument status
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Axima Performance status diagrams key

The items on the diagram and their possible states are described
in the table below.

Table 11.2 Axima Performance status diagram key

Item Status Explanation

Laser Off, On The laser is shown in the "Off"
colour (blue) when not ready to
fire, and in the "On" colour
(green) when ready.

Rotary Always on This pump is used to pump the

(pump) (no inlet chamber from atmosphere

indication and to pump the exhaust from
colours) the turbo pumps.

Turbo Fail, Off, The pumps provide the high

(pumps) Accelerating vacuum. They are only

or At speed. switched off when the
instrument is vented. The turbo
pumps are shown accelerating
when the blades are running at
less that 80% of full speed.

Vacuum Fail, Poor, The gauges are always on. The

gauges OK gauges reads pressure in
Millibar, Pascal and/or Torr
units via a context menu over
the window.

HT supplies Fail, Off, On  The supplies are switched on
when the instrument is fully
pumped and enabled (see
“Preparation for data
collection” on page 117). They
are always switched off before
the door is opened.

V1 Open, This valve isolates turbo pump

SAC backing Closed 1 during analyser pumping.

valve

V2 Open, This valve isolates turbo pumps

Flight tube Closed 2 and 3 during SAC pumping.

backing valve

Axima Performance instrument status
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Table 11.2 Axima Performance status diagram key
(Continued)

Item

V3
SAC turbo
vent valve

V4
CID purge
valve

V5
Gate valve

V6
CID valve

Vacuum state

Axima Performance instrument status

Status

Open,
Closed

Open,
Closed

Open,
Closed

Open,
Closed

Start

System
Vented

Analyser
Pumping
Roughing
Source
Source
Pumping

System
Pumped

Explanation

This manual valve is shown
"Open" when the SAC turbo
pump 1 is vented.

The valve is shown "Open”
when the CID gas lines are

purging.

Isolates flight tube from
analyser for door opening.
Shown as "open" when
instrument is acquiring.

Allows CID gas to enter the
flight tube

Instrument just switched on.

System is vented at
atmosphere (for maintenance).

Pumping down Flight tube.

Begin to pump down the
source.

Pumping down SAC only.

Instrument is pumping ready
for data collection.

Note: The vacuum system
shows "System pumped™ when
this pumping starts. The
system will not be ready to
collect data until one minute
after the turbo pump is up to
speed and the vacuum gauge
reads 2x107°.
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Axima Resonance instrument status

The Axima instrument status diagram gives an overview of the
instrument status in real time.

# Instrument Status =]

Vacuum state: Operate
Tuning mode: positive

POWER SUPPLIES

(3916, 147 .48)
xy Stage

Door closed

Figure 11.6 Axima Resonance status diagram

The key at the bottom of the diagram indicates the possible states
of the unit.

Axima Resonance instrument status

ecccee
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Axima Resonance status diagrams key

The items on the diagram and their possible states are described
in the table below.

Table 11.3 Axima Resonance status diagram key

Item Status Explanation
Laser Off, On The laser is shown in the "Off"
colour (blue) when not ready
to fire, and in the "On" colour
(green) when ready.
Rotary Always on This pump is used to pump the
(pump) (no inlet chamber from
indication atmosphere and to pump the
colours) exhaust from the turbo
pumps. The backing line
gauge pressure is shown. The
gauge reads pressure in
Millibar, Pascal and/or Torr
units via a context menu over
the window.
Turbo (pump) Fail, Off, The pumps provide the high
T1, T2, T3, T4 Accelerating vacuum. They are only
or At speed. switched off when the
instrument is vented. The
turbo pumps are shown
accelerating when the blades
are running at less that 80%
of full speed.
Vacuum Fail, Poor, The gauge is always on. The
gauges OK gauge reads pressure in
Millibar, Pascal and/or Torr
units via a context menu over
the window.
HT supplies Fail, Off, On  The supplies are switched on

Axima Resonance instrument status

when the instrument is fully
pumped and enabled (see
“Preparation for data
collection” on page 117). They
are always switched off before
the door is opened.
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Table 11.3 Axima Resonance status diagram key

Item

Inlet

Valves

Vacuum state

Status

OK, warm,
hot

Open,
Closed

Start

System
Vented

Analyser
Pumping
Roughing
Source
Source
Pumping

System
Pumped

Explanation

Readback of the ambient air
temperature sensor.

The valves open/close
accordingly.

Instrument just switched on.

System is vented at
atmosphere (for
maintenance).

Pumping down Flight tube.

Begin to pump down the
source.

Pumping down SAC only.

Instrument is pumping ready
for data collection.

Note: The vacuum system
shows "System pumped"
when this pumping starts. The
system will not be ready to
collect data until one minute
after the turbo pump is up to
speed and the vacuum gauge
reads 2x107° .

Axima Resonance instrument status



Chapter 11: Checking the instrument status

106 Axima Resonance instrument status



Chapter 12: Introduction to displaying data

Chapter 12

Introduction to displaying data

clo7



108

Chapter 12: Introduction to displaying data

Introduction

The data collected by the instrument is shown in the "display"
area of the base window. There are many types of data displays,
which will be covered in detail in "Viewing the collected data" on
page 265 and "Managing Data Displays"” on page 333. Only a
brief summary of the main features are given here, which allow
viewing of data collected. In order to familiarise yourself with the
data displays and spectrum traces, load the example data which
is shipped with the MALDI-MS software suite installation. This
data is found in the datatefault folder and is called "default”. Load
the example data following the instructions given under "Loading
data" on page 75.

“J angll__ 0001 - MALDI-MS H[=]
Fil= Edit Wew Instrument Automation Processing Help
= &S| W2| ~<|@|  Display:|spectum 7| Prafiles: | 72 + Masses[1041-1053 49|
L%
[ata: ang11__0001.021 3 Feb 2005 11:20 Cal: jo_cal 2 Feb 2005 11:01 ﬂ
Kratos PC Axima CFRplus V2.4.0: Mode reflectron, Power: 64, Blanked, P.Ext. @ 2300 (bin 138) L-n
%Int. 655 mv Profile 70 @
100 @
a0 ) / she
Display toolbar =
&0 -
w -
" -
o T
“int. 398 mysum= 1191 mV] Frofiles50-78 Smooth Av 20 -Baseline 50 l
100 i T
OFF
a0 w1
G0 o]
a0 5
510
20 pa—
o P
1041 1042 1042 1044 1045 1045 1047 1042 1048 050 1051 1052 1052
hassCharge
Kl 1 E
For Help, press F1 -~ MU

Status bar displays any status messages

Figure 12.1 MALDI-MS base window

Introduction
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Displaying spectrum

To see the available displays make the following selections:

1. Set Display to Spectrum.

2. Select Display contents from the View menu. Or click on the
toolbar display contents button «|.The "Spectrum Contents"
window will appear (Figure 12.2).

File Edit | ‘iew Instrument Automation Processing Help

=

v Toolbar
v Stabus Bar

v Display Toolbar
v Basic Parameters

Display Contents. ..

Options...

Camera. ..
Instrument Status...
Database Viewer, ..
Tile Managet ...

Event Filters. ..

=1 E3

k2| k| @ Display:|5pectrum

x| Profiles: 1 v Masses:|12-1040 49

T

\

24 Spectrum Contents

Dataset Trace
Tt oangti_oot | £
2 psdangti_oom | £

3

4

5

Wiew: Stack Overlay

Traces: Profile Averagel Process Peaks ﬂ ﬂ

s |The display contents toolbar button

(O]

Sample  Process Multi-sample selection Flate
oA

]

b

_—
ﬂ
™
H I+

=
[ H

Scroll dataset

Set [ 15 B0 Display multiple samples: [

Figure 12.2 "Spectrum Contents window

3. Select Sets: 1-5 to display the first 5 datasets (up to 10 can
be displayed)

4. Make sure that the ion trace (charged ions as opposed to
neutral fragments) is displayed by selecting the |[+ 7| Trace
option.

5. Select the same dataset for processing by selecting the EJ
Process option.

6. Select Profile, Average, Processed and Peaks.

Displaying spectrum
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7. Select an Overlaid view (traces drawn on top of one another
rather than the isometric projection view when Stacked is
selected).

8. Press the Apply button to update the display.
An example of the four types of spectrum displays is shown

below:
Yalnt. 930 mY Profile 54
i Profile
100
50
I:I .
%olnt. 980 mY[sum= 52915 m*Y] Profiles 1-54: Averaged
) Average
100
50 4
D .
%lnt. 430 mY[sum= 258928 m*] Profiles 1-54 Smooth Ay 20
10465 Process
100 1047 .5
507 1048.5
D -
%olnt. 7148 ™ Profiles 1-54: Threshold 25% Centroid
Peaks
) 1045.5
100
50 1047 .5
1048.5
0] i 1Df1i9.6
1045 1048 1050 1052 1054

Figure 12.3 Example of the four spectrum trace types

Displaying spectrum
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An example of Stack and Overlay displays is shown below:

100

1046.5

100

S0

=]

40
1047 4

10485

1049.5
P

1046 1047 1045 1048 1030

Stack

=]

1046.5

[

1047.5

10495

1045

1047

1045 1048 1030
Overlay

Figure 12.4 Example of Stack and Overlay traces

Displaying spectrum
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Multiple-sample datasets

Where more than one sample is available for a dataset, scroll
through the sample using the up/down icon:

id Spectrum Contents [ =]

Dataset Trace Sample  Process tulti-sample selection Plate

1: angl1_0001 | 21
|

=l
S
|

+|n|l

2 psd_angll_ 0001

3

4

5

Secroll dataset

Traces: Prafile Ayége Process Peaks | ﬂ ﬂ

;

Wign: Stack Owerlay Set | 15 B-10 Display mulrle samples: [

Select to scroll through samples

Select to scroll through datasets

The spectrum display updates without the need to select the
Apply button.

Similarly, the dataset scroller is available to allow "at a click"
automatic updating of the datasets displayed on a spectrum
report. Selecting the 4| button will, if possible, deselect the
highest numbered selected and loaded dataset, and select,
instead, the nearest lower loaded but deselected dataset.
Selecting the =| button has the reverse effect, if possible the
lowest numbered selected and loaded dataset is deselected and
the nearest higher loaded but deselected dataset is selected in its
place.

The window is now set up to display all four types of spectrum
traces.

Experiment with the settings on the Spectrum Display window to
familiarise yourself with the options on the window and their
effects upon the displayed data traces.

Multiple-sample datasets
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Usually the Profile and Averaged traces are of most interest for
people wishing to see data as it is being collected. The Processed
trace is preferred to see the results of data processing such as
smoothing, baseline subtraction, peak centroiding etc. after data
has been collected. These various options will be discussed in
detail in later sections.

Particularly for the Axima instrument family it is useful to be able
to display more than one sample from a dataset. To do this:

1. Select the Display multiple samples check box.

2. Enter the samples to be viewed in the appropriate Multi
sample edit box or alternatively click on the plate button to the
right of the Multi sample selection, to invokes a popup display
of the plate with acquired samples indicated. All acquired
sample can be selected or deselected using the buttons at the
bottom of the window, or individual samples can be selected
using the mouse.

3. Select OK to automatically enter the selected samples in the
multi-sample edit box.

Select acquired samples _|O)x

jelelololeloletolelolololelotole]
CoOORoo20o000000200
jelolelelololetoletololotelotele)
jelelelolololotololololotelolole)
jelelelolololetololololotelolole)

jelolololololotololololofelolole}
0272 jelelelolololetololololofelolole}
jelelololololotolololololelotole]

jelelololeloletolelolololelotole]
CoOORoo20o000000200
jelolelelololetoletololotelotele)
jelelelolololotololololotelolole)
jelelelolololetololololotelolole)
jelolololololotololololofelolole}
jelelelolololetololololofelolole}
jelelololololotolololololelotole]
jelelololeloletolelolololelotole]
CoOORoo20o000000200
jelolelelololetoletololotelotele)
jelelelolololotololololotelolole)
jelelelolololotololololotelolole]

[efelelololololelofelotele}
[elelelelololelolofeloLole}
[elelelololelolalalelotele]

Cancel |

Figure 12.5 Axima multi-sample selection popup

Multiple-sample datasets
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In the image above, a 384-well Sample plate shows that
spectrum from a group of 8 wells have been acquired, N22,
022, P22, N23, P23, N24, 024 and P24 (at the bottom left of
the plate). Of these wells, N22, P22, P23 and 024 are selected
for display.

The spectrum for the multi-sample well selection from a single
dataset, shown in Figure 12.5 above, is displayed for the
processed traces only in Figure 12.6 below.

1] 024

[c].P23

1le].P22

1000 1020 1040 1060 1080 11on![E]ME2
mz

Figure 12.6 Displaying multiple samples from a single
data set

The window is now set up to display all four types of spectrum
traces.

Experiment with the settings on the Spectrum Display window to
familiarise yourself with the options on the window and their
effects upon the displayed data traces.

Usually the Profile and Averaged traces are of most interest for
people wishing to see data as it is being collected. The Processed
trace is preferred to see the results of data processing such as
smoothing, baseline subtraction, peak centroiding etc. after data
has been collected. These various options will be discussed in
detail in later sections.

Multiple-sample datasets
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Multisample plate diagrams (as shown in Figure 12.5) have a
pull-right menu with two or three options dependant on the
dataset being examined. These are:

® Focus well moves the well directly underneath the mouse
pointer to the centre of the detailed plate view.

® Expand Plate Overview pops up a larger version of the plate
overview, useful for ease of selection of wells. Moving the
mouse over the expanded view causes the sample ID of the
well under the pointer to be displayed. Any alterations
made to the expanded view are inherited by the normal
plate view, when the OK button is selected.

® Show Test status / Show Acquired only appears if the
dataset was processed using the Oligo Analysis software
(see "Automated Quality Analysis of Oligomers" on
page 187 for more detailed information) which has a pass,
fail or uncertain test result. The display toggles between
showing which wells have been fired at, where a green
outer border indicates a well from which data has been
acquired, and showing test result status, where green
indicates a passed, red a failed, and grey an uncertain
result.

Focus well Focus well Focus well

Expand Plate Overview Show Test status Show Acquired
Expand Plate Cverview Expand Plate Cverview

Figure 12.7 Right-mouse menu options on multisample
plate views

Multiple-sample datasets
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Multiple-sample datasets
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Introduction

Introduction

The operating mode of the instrument and the method of sample
selection are set from options on the Instrument... menu on the
base window. Select Acquisition... on the Instrument... menu.
The Axima instrument’s Experimental Technique Tabs have a
Configuration drop-list selector which allows previously saved
parameters for a particular experiment to be loaded. The window
also has radio style buttons to place the instrument in Standby or
Operate mode, and to set Manual or Automatic door control. The
mass range of interest can also be set in this window and this
governs the number of data sample bins.

The maximum mass range for the Axima is 1 - 500,000 but for
the Axima Resonance the mass range is limited to approximately
10k Da by the operation of the ion trap, though higher masses
may be specified in this window.

The CID button is available on the Axima Performance
instrument. It provides the ability to switch on a collision gas
which can enhance fragment ions produced in post-source decay
experiments.

An example of the effect of CID gas is shown Figure 13.1 below
where the immonium ion fragments of angiotensin Il are
increased significantly when the gas is present (upper trace).

This is an Enable/Disable toggle button; there is no user-
adjustment of the CID gas pressure. If the instrument is in
operate the software will automatically switch to standby. Then
the CID gas valve is opened and the gas pressure allowed to
settle at the nominal value of just over 5x10°mbar. After about 1
minute it will be possible to enable the high voltages and so
switch to operate once again and use the instrument. When the
CID gas is switched off it will take a few minutes for the original
vacuum pressure to be regained.
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Figure 13.1 CID enhanced immonium ion fragments of
angiotensin 2

The Axima Performance uses Helium and a gas inlet port is
supplied as standard.

At the bottom of the window are buttons to control Pumping and
venting of the instrument and opening and closing of the door.

4. angio2_msms0006, p14r_msms0004 - MALDI-MS

Fil= Edit Wew Instrument Automation Processing Help

= K?| »<|@| | Display: |Spectum x| Profiles: [1 * Mazses|12-1040 |4¥
Optional features and ——
instrument-specific Maintenance. .
items are in red QIT-ToF Experiment, ..

Figure 13.2 Instrument... menu with Acquisition...
selected
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Introduction

#: Acquisition -

Firing ~ Exp. Tech. lAuto Quality] Storage] Slide ] Fiaster] Tuning]

Tuning mode: | ﬂ

Mode:| Standby Operate
M azs Range: | 1.0 - 10000.0

Maw Lazer Fep Rate: |10.0
Cio:  Enable

Pump | DpenDoorl |

Iz

Figure 13.3 Axima Experimental technique tab
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Sample plates and ".plt" files

The Axima instruments use a set of standard 96 or 384 well
micro-titre plates. A physical description of the layout of the wells
on a sample plate is passed to acquisition via plate (.plt) files. The
slide window allows the relevant plate file for a sample plate to be
loaded and gives access to a plate file editor where plates files can
be created or edited, and so provides the means to customise the
physical dimensions and positions of wells on a sample plate for
a particular experiment.

#: Acquisition -

Firing I Exp. Tech. I Auto Qualityl Storage  Slide | Hasterl Tuningl

Sample plate File: I

Change Flate Carrierl Edit sample plate. .. I Align plate. .. | Load... |

Slide loading: IManuaI - l
Slides in series: I 1 _I:

Mexk slide after: 100 = seconds

Apply | Intiaise Stage |

Figure 13.4 Axima Slide tab on the Acquisition... window
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Figure 13.5 A 384-well titre plate

Sample plates and ".plt" files
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To load the plate file associated with the sample plate in the

chamber, select the Load... button and select the relevant file

from the list available on the standard load file dialogue.

[ 384x2800+00-de1580ta.plt: Sample Plate Editor

Save as.. | Frint... | Help |

Flate specification

384 2.8mm wels =]
Plate % size [mm) : |77.00 Flate Y size (mm): [125.00
Plate = offzet [mm] ; |0.00 Flate Y offset [ram) : |0.00
Number of sample wells: [384 Alignment Refs... | Auto define wells.... |

Individual zample well zpecifications
Wwell indew: |&1 J ‘wiell geometry: | Circular well =

well pasition [centre paint of well coordinates]

8 [mm): [72.25 % [mm] : [114.25 J

Wl dimersions J
Diameter mm: |2.80

'l
Befare Delete wiel
After T

Append Wel Inzert el

Delete All ‘

Figure 13.6 Sample plate editor window

To create a new plate file or edit an existing one, select the Edit
sample plate... button, the editor window shown in Figure 13.6

above will appear. The well dimensions are provided in

millimetres to the centre of the well from the origin which is
assumed to be the lower left-hand corner of the sample plate,
where the first well (A1l on a standard plate) is assumed to be
towards the upper right hand corner of the sample plate, see
Figure 13.8 below. Existing wells can be scrolled using the up and

down arrow keys adjacent to the "Individual sample well
specifications" options:

Sample plates and ".plt" files
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Alternatively the Select Well popup window available from the
button to the right of the Well index selector allows the first, last,
or a specific well to be dialled up. See Figure 13.7 below.

x|
Load... Save az... | Frint... | Help |
Plate specification
354 2.8mm wells =]

Plate & size [mm): |77.00 Plate " size [mm) : |125.00
Plate ¥ offset [mm): |0.00 Plate ¥ offset [ : 0.00
Mumber of zample wells: | 394 et ||| o dfmm s

Select well

dividual : wellD: || K |
el index: |41 ‘wiell geom
geem, First Wel

‘wiell pozition [cen
Last wiell
72.25 j

# [mm) :
Cancel
W j
Diamneter mm; [2.80
(s
Append el Insert el | BEfOE Delete el Delete Al ‘
After

Figure 13.7 Select Well window
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Figure 13.8 Indexing a standard 386 well sample plate

For a plate with regularly distributed wells, the Auto define
wells... button allows a block description to be applied for,
circular, square or rectangular shaped wells. See Figure 13.9
below.

Block sample well definition

‘wells across: = whellz dover: |1 _%I
Wb e |Circular wells ﬂ Black prefie:
Definition of kop right well in block
Centre ¥ [mm]: Centre ' [mm]:

Circular well diameter [mm):

wiell gap [mm)] :
Define wells LCancel
E=N

Figure 13.9 Block sample well definition for regularly
spaced wells
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A sample plate has three alignment reference points, these will
be the positions that will be used to correlate plate locations to
stage locations. The three reference points are usually the
locations of three wells e.g. A1, A24 and P24. The reference
points are modified within the Plate Alignment References
dialogue box, which is opened by pressing the Alignment Refs...
button. The co-ordinates for the reference points are in the plate
co-ordinate system.

A reference point is modified by double mouse clicking on the
required cell and modify it as required, press the Return or Enter
key to confirm entry.

A well location can be used by entering the well identifier into a
Ref. ID cell, pressing Return or Enter then pressing the Get
Well Location button, see Figure 13.10.

Settings are accepted when the OK button is pressed. The plate
file must be saved so that the changes can be accepted.

Plate Alignment References H

References:
Ref. | Ref 1D | PlateX(mm)|  Plate'y (mm)| \

1 1 72,250 114.250 .
5 44 7980 10750 Get well location

3 F24 4740 10.750

Cancel |

Figure 13.10 Sample plate alignment references

Creating plate files using the ascii2plate utility

Alternatively, a utility program ascii2plate is supplied with the

Launchpad software. This converts ASCII text input into a ".plt"
file. The simplest way to use this utility is to first use a text editor
to create an ASCII input file called for example myinputwell.txt

which describes the individual wells. The file consists of one line
per well. Each line must be as follows:-

WelllD CentreX CentreY Type Dimensionl Dimension2
where:
® WelllD is the well identifier e.g. A1

® CentreX is the horizontal distance (mm) from the left hand
edge of the plate to the centre of the well

Sample plates and ".plt" files
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® CentreY is the vertical distance (mm) from the bottom edge
of the plate to the centre of the well

® Type is either C, S, or R (for Circular, Square, or
Rectangular)

® Dimensionl is the diameter if the well is circular well
otherwise it is the width (both in mm)

® Dimension2 is the height of a rectangular well (mm)
The terms left hand edge and lower edge are as indicated in
Figure 13.8 above i.e. defined with respect to the entry of the
plate into the sample chamber of the instrument. Individual line

items must be separated by white space (white space being a TAB
or space character).

So for example the file myinputwell.txt shown here describes two
circular wells A1 and A2 both 2.5 mm in diameter at different
plate locations.

Al 70.0 120.0C 2.5
A2 65.0 120.0C 2.5
B1 70.0 115.0 S 2.5
C170.0110.0R2.52.0

A 2.5 mm square well, B1, at a third location, and a rectangular
well, C1, of width 2.5 mm and height 2.0 mm at a forth location.
To convert this file into a normal plate file say fourwell.plt start
up an MS-DOS window from the Start menu and type:

ascii2plate myinputwell.txt fourwell.plt

This will by default give the plate the description "Sample spots"
and the plate dimensions width 77.0 mm and height 124.0 mm
and an X and Y offset of 0.0 mm.

To define different overall plate parameters optional command
line arguments can be supplied i.e. -d"description” -wwidth -
hheight -xoffset -yoffset.

So typing and entering the single line:

asciiZplate -d"4 spot well" -w50.0 -h120.0 -x4.0 -y6.0
myinputwell.txt fourwell.plt

would create a plate file fourwell.plt with the same well
descriptions from myinputwell.txt as before but with width and
height 50.0 and 120.0 mm respectively, X and Y offsets of 4.0 and
6.0 mm respectively and the descriptive text "4 spot well".

Sample plates and ".plt" files
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Plate Alignment for Axima instruments

Kratos supplies a range of standard plate types and
corresponding (.plt) files are shipped on the release CD. These

are:
Sample plate Plate file to use
DE1271TA 384x2000+00-del271ta.plt
DE1487TA 96x4700+00-del1487ta.plt
DE1579TA 384x3400+00-del1579ta.plt
DE1580TA 384x2800+00-de1580ta.plt
DE1583TA 96x3400+00-de1583ta.plt
DE1798TA plain-del1798ta.plt
DE2110TA plain-de2110ta.plt
DE2111TA 96x4700+00-de2111ta.plt
DE2112TA 96x3400+00-de2112ta.plt
DE2113TA 384x2000+00-de2113ta.plt
DE2114TA 384x3400+00-de2114ta.plt
DE2115TA 384x2800+00-de2115ta.plt
DE2961TA plain-de2961ta.plt
DE4555TA 384x2800+96-de4555ta.plt
Adapt/ion 4x48-quickmass-to-484r00.plt
slides 4x48-fleximass-t0-483r00.plt
ABI plates abix2.plt
MassTech masstechx2.plt
plates

Other plate files may exist that include pre-defined positions for
calibrants, although the Sample plate does not have wells for
these. For example, plate file 384x2800+06-de1580ta.plt
includes six calibrant positions.
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Before beginning to acquire data it is necessary that the sample
plate is seated on the stage in a manner such that the position of
the plate and all the wells on it are accurately known by the
instrument. The Acquisition Slide window is the starting point for
the three possible stages in this process.

1.

2.

Sample plate File: |
Change Plate Carrier | Edit sample plate. .. | Align plate. .. | Load... |
Align Sample Plate -
Stage Contral —
0T s @ ™ = =
£ ~/ Cancel —
o seconds
Alignment F eferences 2
e Stage
Ref ID | Plate | Plate¥|  Stage|  Stage¥| J
A1 F2.280 114250 19420000 31703000
a24 72250 10750 19497.000 5779.000
F24 4750 10.780 2571.000 5813.000
Feady 17170,23453

#: Acquisition -

Firing ] Exp. Tech. ] Auta Quality] Storage  Slide lHaster] Tuning]

Figure 13.11 Align Sample Plate window

Initialise stage. This step is performed only when the stage is
suspected of having errors, and is not normally required.
Select the Initialise stage button to move and set the stage
to the 0, 0 and end stop datum positions. No further user
action is required at this point, simply wait a short time until
it can be audibly detected that the stage motors have
completed the action.

Align plate. This process allows for possible minor
manufacturing variations on a particular plate, or for errors
caused by inserting plates differently, or for fine tolerances on
the sample carrier mounting. The plate is aligned using the
three plate alignment reference points. All three reference
points must be aligned for correct operation of the stage.

Values in the Plate X, Plate Y, Stage X and Stage Y values can be
modified by double mouse clicking on the required cell, typing in
the new value and pressing the Enter or Return key. The values
in the Stage X and Stage Y columns are derived from the current
alignment, which is stored in the instrument’s EEPROM.

Sample plates and ".plt" files
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The window has two tool bars, which have tool tips, Stage Control
and Alignment References, the functions available are described
in the tables below.

Stage Control

Table 13.1 Stage Control functions
Icon Action

&4 1= Move the stage - The manner of the motion
depends on how long the button is held down
and whether the Shift key is depressed. A
single short press and release will move the
stage five steps, or 25 steps if the Shift key is
being held down prior to the button being
pressed. A continuous move will occur while
the button is held down, the move will be at
the slow speed or a fast speed if the Shift key
is being held down prior to the button being

depressed.

@ Stop stage movement - Stops the stage
moving.

I‘:E Initialise the sample stage - This is the same
operation as described in step 1) Initialise
stage.

Open camera window - Activates the stage
camera window, so the user can see where
the sample plate really is.

Get current stage position in steps - Updates

= the status pane in the bottom right hand
corner of the Align Sample Plate window. The
units are stage motor steps.

Sample plates and ".plt" files
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Alignment References

The following buttons only work when a reference has been
selected from the list of references.

Table 13.2 Alignment References functions

Icon Action

i Move to reference - Move the stage to the
currently selected reference position. If the
plate needs aligning this operation may not
result in the plate being in the exact position
for the current reference.

J Set reference - Use the current location of the
stage as the position for the currently selected
reference point. The values in the Stage X and
Stage Y columns will be updated after this
operation.

At this stage the plate should be correctly aligned. Alignment is
confirmed by depressing the OK button and confuted by
depressing the Cancel button.

Sample plates and ".plt" files



Chapter 13: Preparation for data collection

Raster laser firing

Defining a sample raster for acquisition

4 pcquisition - default_linear

Firing I Exp. Tech. ] Auto Quality] Storage] Slide  Raster l Tuning]

i Save.. |
Raster Tvpe: [Regular Rectangular |
Fiaster Style: ’m‘ xxxxxxxxx
Wil 5500 um  HeBE 1600 um [ | oeoxoexwxoa s
Centre ;. [p.0 um  Centre': 'U.U—um xxxxxxxxx
Spacing: [10000 um Poimts [0 | [ ¢ ororororororoe
Caloulate Raster|  Based OnSpaging | [ = ° ==~

Figure 13.12 Defining a sample raster to control laser
firing

You can define a raster which can be applied about a sample well
to govern the laser shot pattern. Two types of rasters can be
defined, regular rasters and free hand rasters, the choice is
selected from the Raster: drop-list box. The regular raster is set
up by defining the regularly spaced distribution (in microns) of a
number of shots about the centre of the raster, the centre point
X and Y define the centre of the raster relative to the centre of the
well to which it is applied. Width and height define the extent of
the raster.

Raster laser firing
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If the option based on spacing is selected then the number of
shots will be calculated when the Calculate raster button is
selected. If the number of shots is entered and based on
spacing is not selected then the spacing will be calculated.

TV raster Serpentine raster

Figure 13.13 Order of laser shots for the two regular
raster styles

The direction of the raster is set at the Raster style: drop-list
box, as either TV raster or Serpentine raster see Figure 13.13
above for an explanation of the order of shots for the two raster
styles. For a freehand raster, only the length and width for a
rectangular well or the diameter for a circular well raster are
required, the actual points are then specified by mouse selection.
Select the Clear all points button to remove all existing points
and begin a new selection. Load... and Save... buttons are
provided to access standard dialogues for loading and saving
raster (.rst) files. The use of raster files to control an acquisition
is described in the next section.

Creating raster files using the ascii2raster utility

A utility program ascii2raster can also be used to create a .rst file.
The simplest way to use this utility is in creating a regular
raster.In this case all of the required information is passed as a
set of command line arguments to the utility i.e.

ascii2raster -wWidth -hHeight -xOffsetX -yOffsetY -
pPoints -tType inputname.txt filename.rst

where:

® Width is the raster width in microns

® Height is the raster height in microns

® OffsetX is centre point X offset dimension in microns
OffsetY is the centre point Y offset dimension in microns

Raster laser firing
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® Points is the number of points in a regular raster (200
maximum)

® Type is either R for regular or F for freehand

These are followed by the name of an input text file and the name
of the raster file. In the case of a regular raster i.e. -tR the input
filename is a dummy argument as all raster points are calculated.
The utility can also take a -s Spacing argument as an alternative
to -p Points. In this case the spacing between points in microns is
specified. If both -p and -s arguments are supplied the last
entered is used in the calculation. For a freehand raster the ASCII
text file for input must contain a line of text for each point where
each line contains the X and Y point coordinate in microns from
the raster centre. If -tF is used then both -p and -s arguments are
ignored and points are read from the input text file until the end
of file is encountered. As an example:

ascii2raster -w5.0 -h5.0 -x0.0 -y0.0 -p100 -tR
dummyname.txt reg100.rst

will create a one hundred point regular raster which is a 5.0
microns square, centred on the well to which it is attached.

Raster laser firing
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Tuning for an acquisition

Axima models

The Tuning tab window is provided to allow advanced users only
to fine tune the parameters which can be set for a particular
acquisition.

4t pcquisition - default_linear

Fiting ] Exp. Tech. ] Auto Quality ] Auto Sequence ] Storage ] Slide ] Raster Tuning l

Tuning ﬁ|e;|defau|t_|inear Load... | Save.. |

Woltages FE settings

Source: =1 r Source ¥ defl.:
Einzel Lens: JZI |_ Source ¥ defl.:

Scaling Factor:

Switch delay: ns

|

=
pused extraction: | 2000 =+ = Gating
Reflectron: [ o[+ ~|eeftosdeil: [ 02 ||scaingfoctar: [0
Unear detector: | 2000 — Reflvdefl: | 0= | offser: [+

Refl. detector: J:l

i

Print | Adjust | |

Figure 13.1 Tuning window (Axima Performance)

At the top of the window are the Load... and Save... buttons
which provide access to the standard dialogues for loading and
saving tuning files. The parameters are grouped into three
sections these are Voltages, PE settings and Gating. There are
default files for tuning the instrument in positive and negative
linear and reflectron mode, it is strongly recommended that these
files are not altered other than by an advanced user. The Adjust
button is for service engineers only. It is a toggle switch which is
intended to prevent accidental changing of parameters which are
critical for optimum instrument performance, once a tuning file is
loaded the values can only be viewed, unless the Adjust button
is depressed. To discourage users from altering the tuning
parameters for an experiment, it is password protected.

Tuning for an acquisition
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Axima Resonance model

As for the other Axima instruments, a tuning window is provided
for the Axima Resonance instrument which allows experienced
users to tune the instrument.

#: Acquisition - positive

Firing ] Exp. Tech. ] Auta Quality] Storage] Slide ] Raster Tuning | QIT-ToF MS

Save...

Tuning file: |

Voltages

Intro Endcap: | W Rieflectron Centre: | W lon Polarity:
Extr Endcap: = Reflectron Back: =

ToF Float: W

L
L

J
i

W Detector:

Print Adjust

Figure 13.2 Tuning window (Axima Resonance)

One of the main advantages of the Axima Resonance instrument
is that the ionisation parameters are decoupled from the mass
analyser by the ion trap. This is reflected in the tuning tab which
allows only the voltages associated with the analyser to be tuned.
The tuning of the source conditions have been separated out and
placed into the experiment flowchart editor with all of the other
parameters associated with the introduction of ions into the trap.
This means that under normal circumstances there is even less
reason to adjust these values. The Adjust button is for service
engineers only. It is a toggle switch which is intended to prevent
accidental changing of parameters which are critical for optimum
instrument performance, once a tuning file is loaded the values
can only be viewed, unless the Adjust button is depressed. To
discourage users from altering the tuning parameters for an
experiment, it is password protected.

Tuning for an acquisition
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#: Acquisition - positive

Firing ] Exp. Tech.] Auta Quality] Storage] Slide ] Fiaster  Tuning | QIT-ToF M5

Turing file: |

i Save..

Woltages

Intra Endeap: — W Reflectron Centre: — W lon Polarity:
Extr Endcap: v Reflectron Back: v

ToF Flaat: W

L
L

J

W Detectar:

i

Prink Adjust

Figure 13.3 Axima Resonance Analyser tuning window
parameters

Setting up MS" parameters in the Axima Resonance

The Axima Resonance has an extra QIT - ToF MS parameter tab
(Figure 13.4 below) which sets the parameters for MS? to MS?®
experiments.

4+ Acquisition - positive

Fiting ] Exp. Tech. ] Auto Quality ] Storage ] Slide ] Raster ] Tuning  SIT-ToF M5

= ms’ Ms ey
Precursor Ion: | 1046.540 j Precursar lon: |D j
Resolution: |Wide Isotope Selection (~70) ﬂ Resolution: |Standard Resalution j
CID Contral CID Control
Sofk: hard Soft Hard

Adjust Gate
Clear all Apply
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Figure 13.4 Axima QIT-ToF MS window parameters

At the

top of the window the arrows to the right and left allow the

parameters for specific stages in the MS" experiment to be
adjusted. These parameters are as follows:

Tuning for an acquisition

Precursor ion - the ion selected for fragmentation which
should be progressively smaller. Note however that at each
stage the ion trap will retain ions approximately from the
precursor down to 1/4 of the precursor.

The precursor ion may also be specified and altered by
double clicking on the precursor ion list in the laser firing
window (see Figure 14.5 on page 142).

Resolution - This controls how tightly the precursor ion
selection will be. Normally the 250 resolution window would
be recommended as this will generally retain a complete
isotopic distribution but will reject other close distributions.

CID control - Specifies the amplitude of the excitation
waveform that is used in fragmenting the precursor ions. A
value of around 300 is recommended as a good starting
point. However some ions fragment more easily than
others and it may be necessary to vary this parameter to
obtain the best quality fragmentation.

NB If this value is set to 0 then the correct precursor
selection may be verified.
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Introduction

Data collection is controlled via the laser "Firing"” tab of the
Acquisition dialogue (Figure 14.4 and Figure 14.5) initiated from
the Instrument "Acquisition” option on the base window see
Figure 14.1 below.

This tab allows for the selection of samples for analysis, aim
positions on the sample spots, laser power, number of profiles
and other settings which are related to laser firing.

4 angioZ_msms0006, pl4r_msms0004 - MALDI-MS [_ (O] x|
Fil= Edit Wiew lnstrumeri Automation  Processing  Help
E”|ﬂ| &||E| Ql @Jﬂ M|Q| Display: | Spectrum | Prafies: 1 + Masses:[12:1040 Radl
Optional features and Acquisition. .
instrument-specific Maintenance. .
items are in red QIT-ToF Experiment. .,

Figure 14.1 Opening the Acquisition tab dialogue

Introduction
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Sample selection

The Axima laser "Firing" tab are shown in the following figures.

#: Acquisition -

Fiting lExp. Tech. ] Auto Quality ] Storage ] Slide ] Raster ] Tuning ]

[ Auto guality

Pouwer: l——| |— JJJ M o8

&

Profiles: | 10 3 per sample coeoe

Shots: |Off * | accumulated per profile (SRR
0000 %

oo ee

De8ae

em|[ = (]| $5558 %

| Lo | [ | =
| | FIRE | Cigar data ﬂﬁﬂ M

Accumulake Profiles

[ Activate Accumulation Filename: |

Figure 14.2 Laser "Firing" on the Axima Assurance

#: Acquisition -

Fiting lExp. Tech. ] Auto Quality ] Storage ] Slide ] Raster ] Tuning ]

[ Auto guality

S e R TS
Profiles: | 10 3 per sample J coeoe

Shots: |Off * | accumulated per profile (SRR
0000 %

[T il 00060
- T e

| Lo | [ | =
| | FIRE | Ciear datal ﬂﬁﬂ M

Accumulake Profiles

[ Activate Accumulation Filename: |

&

Figure 14.3 Laser "Firing" on the Axima Confidence
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4= Acquisition -

Firing lExp. Tech. ] Auko Quality ] Starage ] Slide ] Raster ] Tuning ]

[ Auto guality

Paower: 50 :I j— ﬂJJ M
Profiles: m per sample J

Shots: 20 | accumulated per profile

Ion Gate (Da): on Elank. J
= 44
[¥ Pulsed Extraction optimised at (Da): 2300 M @ EIY

1
4| | FRE | cear data| ﬂﬂﬂ wfx
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Figure 14.4 Laser "Firing" on the Axima Performance

4+ Acquisition - positive

Firing | Exp. Tech, | Auto Quality | Storage | Side | Raster | Tuning | QIT-ToF Ms |

[ Auto guality

Pawer: |40 J::I I_IH MMM 40 M
Profiles: | 500 5' per sample

Msn
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MSn Precursor Ions — Mass Range
Low| Low||Mid High| Hi+
1003 300=3 [850=> 2k=» 3k =
—
[Es0-> JE =X

ez - |-
Clear data| JI‘J fx
ITC:TtLiI\lett?:::i:ulation Filename: |
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[eieledelelololololeieTolote o ToloToteloTotolole]

[eieledelelololololeioToloteleToloToteleTotolelo]

FI
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Figure 14.5 Laser "Firing" on the Axima Resonance

The figures above show two views of the sample plate. The larger
area shows an overview of the plate, with all 384 wells
represented. The smaller area shows a more detailed view of part
of the plate. The location of the detail view on the overview is
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indicated by a rectangular box. The well location codes (a
combination of letters and numbers by default) are shown on the
detail view only. The detail view can be zoomed in or zoomed out

with the buttons.

Well Al is towards the upper right hand corner of the plate and
H12 towards the bottom left. In Figure 14.4 only two wells (Al
and B1) are selected, indicated by the well being block filled.
Individual wells are selected and de-selected using the left mouse
button. All wells can be selected or all de-selected using the

af buttons.

Clicking the right mouse button over any well produces the pull-
right menu shown in Figure 14.6 below.

Focus well !

Expand plate overview

Figure 14.6 Pull-right menu options available on the plate
views

Goto location... produces the popup menu shown in Figure 14.7
below, this enables a particular well centre (or any point on the
sample plate) to be centred in the detailed view.

Goto well centre {or plate location}

Locate at centre of well ...

Well code: |al %

Locate at plate coordinates...
Current  location ' location

72,2500 28,7486

Requested ¥ location Y location

|?2.2500 |28.?488

Cancel

Figure 14.7 Goto location... popup menu

Focus well is similar to the Goto location... option. If a well is
under the cursor when the pull-right menu was activated then the

centre of that well will be given focus (centred in the detail view).

Expand plate overview is the third option on the plate pull-right
menu, when selected this produces a larger view of the plate

overview, which makes well selection easier. The expanded view
has the same functionality as the normal view, with the additional

Sample selection
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feature that if the mouse pointer is over a well on the plate then
the sample id of that well is shown at the bottom of the window.
If the OK button is selected then the expanded view disappears
but the expanded window details are inherited by the normal
views of the plate. If Cancel is selected then the popup
disappears and the normal view is restored to its original state.

The group of arrow key buttons is used to move the X-Y sample
stage bringing any particular point into focus. The central block
filled button stops motion of the stage.

==
4

Two other buttons exist only on the Axima instruments "Firing"
Tab these are the raster button =| which when selected causes
the XY stage position for laser firing during an acquisition to be
governed by the raster currently loaded in the "Raster" Tab
dialogue window. If no raster is specified during acquisition then
the laser is fired at the centre of selected wells. The x| manual
control button gives the user full control of the position on the
plate that the laser is fired at. Navigation can be achieved either
by use of the arrow buttons or the Goto location... pull-right
menu option. Presently a well must be selected for manual control
to operate but this is only to give the sample a name (e.g. Al)
and in no way restricts the location of laser firing to the specified
well, if a raster is specified in the "Raster" tab dialogue then this
will be applied about the manually selected location rather than
the selected well.

Sample selection
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Setting the laser power

The power of the laser is controlled using the Power setting
which can be used to select any power the range O - 180 where
180 represents full laser power. This is achieved by rotating a
graduated density wheel in the path of the laser. This wheel varies
in its opacity in 180 steps where 0 is minimum transmission and
180 is maximum transmission.

You may choose a fixed power level (by entering a value after
Power or by adjusting the slider) or choose to step through a
range of power settings (by entering a range of values after
Power e.g. "30 - 80"). The ﬂ-l button chooses the mid-power
level, and the 44| button sets the power to ramp automatically
from lowest power to highest. The laser power can be adjusted
while data is being collected. The optimum laser power can be
estimated automatically by ticking the Auto quality option. See
"Automated data quality filtering" on page 153 which describes
the auto data quality feature, however it is suggested that basic
instrument operation is studied before using this feature.

Setting the laser power

145



Chapter 14: Collecting data from a sample

Storing collected data

Very often a large amount of data can be produced whilst simply
finding the "sweet spot" on the sample slide. If data were stored
for every profile collected from every sample, the computer’s
hard disc would rapidly run out of free space. To this effect some
consideration should be given to whether data storage is really
necessary. Many profiles may contain little or no valuable data.
To store these profiles would be extremely wasteful of space on
the computer’s hard disc. For this reason a number of features
have been provided to reduce the space taken up by collected
data. These options are available on the "Storage" window. Select
the tab Storage from the Instrument tabbed dialogue window.
The "Storage" window will be displayed and is shown in

Figure 14.8.

4+ Acquisition

Fiting | Exp. Tech. ] Auto Quality  Storage lSIide ] Raster ] Tuning ]

Average: |1 3: prafiles

Store profiles:

At end of zample

Apply

Figure 14.8 Storage window
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Averaging profiles

An averaging feature has been provided which allows a number
of single shots (single profiles) to be averaged together to
produce one averaged profile. For example to average every ten
profiles and store the data after each average would reduce the
amount of collected data by up to 90%. For one hundred profiles
this would store only ten averages, a considerable saving in terms
of disc space consumption.

Set Average to the number of profiles to average.

The MALDI-MS software has a built in hardware accumulator
which allows the instrument to accumulate data from each shot
prior to sending the data back to the computer. This results in
very high data collection rates. Set the Accumulate option to the
number of shots to be accumulated within the instrument
hardware. There are a fixed number of accumulate options of
either 2, 5, 10, 20, 50, 100 or 200 shots per profile.

Collected peak profiles can be stored for All profiles, After
average of a number of profiles, or At end of sample data
collection. When set to never data is never stored.

It must be noted that in order to be able to reprocess the scans
at a later date "profile" data must be stored. This can be either
single profiles or an average of a number of profiles, but the
profiles must be stored.

To be able to look at individual profiles, the profile data must be
stored for every profile collected. Otherwise the only option
available is to look at the average of a number of profiles. Where
Store profiles has been set to Never and some interesting data
has been seen, press the Store button on the "Laser firing"
window to allow the data collected to be saved to disc for future
reference.

Data compression

A form of data compression is already incorporated in the MALDI-
MS software to reduce the amount of data written to disc when
data is stored. This removes repeated data samples having the
same value and stores only the value and a count of the number
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of repeated values. Thus 100 occurrences of a sample data value
of zero only takes up 2 data values saving 98 repeated values.
This can significantly reduce the size of a data file.

In addition to the form of data compression just described
previous versions of the software allowed all of the data files
collected to be compressed further on storage, at this release the
extra compression option has been removed from the data
storage window. Compressing data that is "active" can
significantly slow down the process of loading and unloading
datasets.

The Windows operating system has its own file compression
facility which can be enabled for a folder as shown in Figure 14.9
below.

The old data folder, to be compressed, is highlighted with a right
mouse click and the Properties option selected. Now select the
Advanced button from the Properties page and this allows the
compression option (ticked in Figure 14.9) to be selected in the
Advanced Attributes page.

Additionally changes in the cost and capacity of computer data
storage, over recent years, means that file compression has
become of less importance for most users. In the interests of
"good housekeeping", however, it is still important to archive
older datasets which are no longer active and the Archiver
program still has facilities to compress and decompress datasets.
Any compressed files will still be automatically de-compressed if
they are loaded for viewing or re-processing.

Averaging profiles
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Data Properties

Gereral l Security ] Customize ]

_’J |Data
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Figure 14.9 Compressing a folder in Windows

Averaging profiles

149



Chapter 14: Collecting data from a sample

Firing the laser

Having made the necessary selections on the "Laser firing"
window the laser can be fired by pressing the Fire button.

If Store profiles has been enabled then pressing the Fire button
will cause the "Data Files™" window to be displayed (Figure 14.10).

Data Files BE
Save jn: IE} Standard peptide mix j & I‘j‘ v

_Qa srs0001 .run§ _Q pl4r_msms0002,run
E angioZ_cald001.run E pl4r_msms0003, run
E angioZ _msms0001.run E pl4r_msms0003_too0001.run
E angioZ _msms0002 . run E pl4r_msms0004,run
angioZ _rmsms0003.run E pl4r_msms_no_gas0001,run
E angioZ _rnsms0004,run
E angioZ _msms0005.run
angioZ _rnsms000&.run
E gf _msms0001 . run
E gf _msms0002, run
E glufib_msms0001 . run
- E mixed_ref0001.run
r'_._!' E pl4r_cal00ol.run
— E pl4r_cal000z run
E pl4r_msms0001,run

My Documents

My Computer

File name: I j Save I
Save as type: IData Files [*.run) j Cancel |

Figure 14.10 Data Files window

This is a standard file dialogue from which the folder and file
name should be selected under which the data to be collected will
be stored. If required the collected data (dataset) can be saved
to a file bearing the same name, but with the latest run number
for that data. For example, selecting filename mydata0004 will
use mydata as the dataset name but if 25 runs have already been
collected for that dataset name (i.e. runs mydataO001 -
mydata0025) then the next data collected will be saved as run
mydata0026.

Firing the laser
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This dataset name will be inserted in the first entry slot on the
"Load data" window. Any previously loaded dataset in slot 1 will
be automatically unloaded when data collection starts. For a fuller
explanation of run names and datasets refer to "Loading data" on
page 75.

Instrument mode checks

When the Fire button is pressed, the software will always check
to see whether the instrument is fully pumped down and will
initiate the required pumping to achieve a satisfactory vacuum
before data collection can begin. If the sample stage is out it will
be retracted and the door closed.

Laser firing can only begin if the "Experimental technique" tab
dialogue Mode option is set to Operate. A message will be
reported if this is not the case, simply switch to Operate and the
firing sequence will be resumed.

When no laser shots have been fired for 1 hour the instrument will
automatically be put into standby mode.

Data space checks

If data storage has been selected, the computer will estimate the
amount of hard disc space required in which to store the data.
This estimate is based upon the number of profiles being stored,
and the number of profiles being averaged together.

The amount of data actually collected can be more or less than
the computer’s estimate. A warning message will be displayed if
the computer estimates that there is insufficient space on the
hard disc for the amount of data which it expects to be collected.
Under these circumstances it may be prudent to remove any
unwanted data or compress previously collected data which
resides on the hard disc.

Monitoring data collection

Once the laser starts firing, data will be displayed in the base
window. The frequency with which the display is updated depends
on the settings made on the "Display options" window available
from the MALDI-MS View options.

Using this window it is also possible to request automatic
printouts of data during data collection.

Most instrument controls (e.g. power and aim) can be modified
during data collection. Controls which cannot be changed become
"grey" and cannot be selected. Should it be necessary to suspend

Firing the laser
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Firing the laser

or even abort a run during data collection the Suspend and
Abort buttons can be used. When data is not being stored during
collection the data collection buffer can be reset at any time by
pressing the Clear data button. The profile count will be reset to
zero.

After data collection

When data collection is completed, if Door control on the
"Experimental Technique" window is set to Automatic then the
sample stage will be presented for the next slide to be inserted.
Otherwise the instrument will await manual control.

If data is not being written to disc the Store button can be used
to allow any data collected to be saved as a new run. The "Data
files" window will be displayed (as above) and the folder and
filename can be selected.

If continuous slides are being used and the current slide is not the
last in the series of slides, the door will be opened and the sample
stage presented for the next slide. In this case place the next
slide in the series on the sample stage and either:

® wait for the specified time delay to elapse before the
sample stage is automatically retracted or,

® press the Next Slide button to retract the sample stage
and continue collecting data.



Prescan

Chapter 14: Collecting data from a sample

Automated data quality filtering

The Software can be set to automatically filter data during
acquisition, such that profiles which do not conform to minimum
intensity and/or resolution criteria are rejected. Before a failed
spot is rejected a specified number of retries are made in an
attempt to eliminate spurious results.

How the software functions in Auto quality filtering initially
depends on whether or not prescanning has been selected.

A specified number of profiles are acquired from each point in the
raster and sorted based on the base peak’s maximum intensity. A
specified cutoff is then used to decide which of the raster points
will be used when acquiring a specified number of points. Thus,
for example, if 120 points are required and there are 15 raster
points which meet the cutoff condition then 8 profiles will be
acquired from each point. If subsequently at any of these 15
points if all 8 profiles are not up to the requirements then an
attempt will be made to make up the shortfall at a successful
raster point.

No prescan

Here the approach is to start at the beginning of the raster and

keep firing at the first point until the quality fails, then move on
to the next raster point. It is thus likely that only a fraction of the
rastered points will be fired at, indeed perhaps only the first one.

Data quality

The definition of a "good" datum is based on the values of the
resolution, signal intensity or signal to noise fields. If any of these
are set to zero then they are ignored in the subsequent analysis.

If the profile is not up to the signal to noise requirement it is
discarded, then the laser power is increased and another attempt
is made. If this proves to meet the signal to noise requirement
then the resolution requirement is tested. If the resolution check
fails then again the profile is discarded the laser power is

Automated data quality filtering
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decreased and another profile acquired. If both tests are passed
then the profile is stored and further profiles are acquired and
stored until the signal to noise ratio falls below a specified
percentage of that of the first accepted profile. At this point the
next raster spot is selected, and the process continued until all
the requested profiles have been acquired.

Using the Auto Quality Software

It is not sensible to use auto quality when in MS/MS mode and
therefore, in the "Firing™ tab, if you select the lon gate ON, the
Auto Quality feature is disabled.

The "Auto Quality" tab (Figure 14.11) of the "Acquisition" tab
dialogue is divided into four main box categories, namely
Monitor, Auto power, Criteria, and Auto aim.

& pcquisition - default_linear

Firing ] Exp. Tech, Auto Quality l Storage] Slide ] Haster] Tuning]

anitar Auto power
tass range: T _l. Bawer limits: |30-60 T _l.
Start noige; |2000 1 Noise width: 50 —| Start power: |40 —|
Criteria Auto aim

in intenzity: |15

L)
L

m O MnSA[S ) Pescan M [1 = ProfiesPr
_:l Iin S AN 2 |50 :I: Min paints: |3 ng

Max rejects: % Cutoff: 30 E
[ Auto Quality Data [ Prescan Data [ Ovenarite Data View Data

Auto calibration

Lock Mass Calibratior: [~ Lock Mass: T1 |Tolerance:

Performance measurement options _
. : : : Apply

" Abort experiment " Prompt for user's intervention 1 Skip ta next sample -

500

Min resolution:

L

5

N

Figure 14.11 Auto Quality tab dialogue

In the Monitor box the Mass range is that to be used for
monitoring the base peak, Start noise and Noise width
parameters are used to identify a region to be used as typical of
noise.

In the Auto power box Power limits and the start power are set.
Again cursor import can be used to set the Power limits range.
The start power should lie within the range.

Automated data quality filtering
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In the Criteria box Minimum intensity (mV) is the minimum
intensity of the base peak, Minimum S/N is the minimum ratio of
the base peak signal to the noise region.

Minimum resolution is the minimum acceptable base peak
resolution. Minimum S/N % specifies the fraction of the first
accepted value’s S/N to which subsequent values may fall to
before a new spot is selected, and Maximum rejects sets the
number of times a failing spot should be retried before a new one
is selected.

The Auto aim box is used to set whether Prescan is applied, the
number of Profiles per point is the number of prescan profiles to
be taken per raster point to be used in sorting. The Minimum
number of points is used as a minimum number of spots to be
used should the Cutoff %. prove to be too severe in pruning the
raster.

The Auto Calibration box is used to calibrate around a defined
peak. This attempts to compensate for inconsistencies across the
individual sample. Select the lock mass peak to calibrate around
and the tolerance window around this peak. The Auto Calibration
will find the most intense peak within this window. Interpolation
is then performed, assuming that a peak is found within the
parameters.

The View Data button allows you to view and store data relating
to an auto quality experiment:

Auto Quality Data
Prescan Data
Fiank | Intenszity Count Sum | Peak Intensiby(%)] | 01 Position | Wwiel ‘
1 7E9792 100 .78, -11.31 B1
2 7E9752 100 -4.78,-11.31 B1
3 TE9792 100 -4.78,-11.31 B1
4 769792 100 -4.78,-11.31 B1
5 VE9Fa2 100 -4.78,-11.31 B1
B TB3752 100 4781131 B1
Save Prescan Data .
Auto Quality Data
Frafils | Lager Power | Peak Intansity[m] | FesolutionSmoathing Off) | SN | S/M c.f. First Good 5/M | Conseculive Fails | #-1 Position | Wel ‘
X &5 2000 9228 X 62 X 1 4781131 B1
x =3 2000 g228 x B2 X 2 -4.78,11.31 81
X 65 2000 9228 X 62 X 1 4781131 B1
X &6 2000 9228 X g2 X 2 478,113 81
x 55 2000 3228 X 8 X 1 478.-1.31 81
Save Auto Huality Data ...
Save All Data ...
Cancel |

Figure 14.12 Auto Quality - View Data window

Automated data quality filtering
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Data is presented on a per profile basis, including failed attempts,
and the figure given for resolution ignores any smoothing applied
in Peak Processing.

A green tick or a red cross is shown in appropriate categories to
indicate success or failure.

Failed attempts are where the profile did not meet the Auto
Quality criteria, for example, resolution, signal to noise, etc.

You can store all relevant data and subsequently view it in a pop-
up dialogue box by selection of the appropriate check boxes.

Additional buttons are available to save the data to a delimited
text file.

A separate check box gives you the option of overwriting or
adding to any data previously stored in the data view for a given
Auto Quality run.

If Prescan is selected for a series of points in a raster, each point
is shown in terms of its rank according to the summed intensity
of signal it produces.

Automated data quality filtering
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Using the camera

The Axima instruments ship with a built in camera (optionally).
The camera can prove useful with some samples in choosing
sweet spots by inspection.

To turn on the camera display select Camera from the "View"
menu options, see Figure 14.13 below.

I pl4r_msms0D004 - MALDI-MS H[=1 B3

File Edit | Wiew Instrument Automation Processing  Help

= v Toolbar a2 < @ Disp|a}'i|5pec:trum ﬂ Prafiles: [1 v Masses|12-1040 Lid
—— ¥ Status Bar

v Display Toolbar
v Basic Parameters

Be Camera Viewer 1= B

Display Contents. ..
Options. ..

Camera...

Instrument Status. ..

Database Viewer. .,

Tile Manager ...
Event Filkars. ..

B~ Camera Settings == 3

Brightness: 59 Contrast: &1
4 13 4 13 H H
r rE [ Click right-mouse
Hue: NA4 Saturation: NA&

W ertical Mirrar J J J J button
Zoom: 130

V' Scale down ta fit ﬂ J j ¥ Show Soale

| Cross b Position = 3 Pasition: -20 Freeze

v Cross hairs
4 3 4 3 Copy Image
J J J J J J Save Image...
Size: 53 1

v Alignment marks ﬂ J j Eui

#i

V¥ Move cross hairs [~ Move alignment marks

B CCIR BWHS1?D| FAL | MNTSC |
u] | Apply | Cancel

Figure 14.13 Using the Axima camera to inspect a sample
well
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The camera is normally set so that the cross hairs are at the
centre of the image and at the position at which the laser will fire.
As indicated in Figure 14.13, holding the right mouse button
down over the camera image produces a menu with six options,
these are as follows:

® Live / Freeze Initially the camera image is live i.e.
continuously updated, and the Live option of the toggle
pair is disabled. Selecting Freeze stops updating of the
image, and disables the Freeze option, until the, now
available, Live option is selected.

® Copy Image places a bitmap copy of the camera image on
to the clipboard.

® Save Image... invokes a standard file dialogue window
which allows the camera image to be saved to file.

® Settings... invokes the popup menu shown in Figure 14.13
which controls the camera image. The usual image controls
are available for example slider bars are used to control
brightness, contrast, hue and saturation. The image
can be digitally zoomed (automatically fitting the image
frame) by use of the zoom slider bar. Check boxes
(Horizontal and Vertical Mirror) may be used to cause
the image to be reflected in the respective mirror planes.
The Cross hairs and 1mm Scale (both shown on the
image in Figure 14.13) can be toggled on or off using the
check boxes. Alignment marks can be enabled causing an
oval image of the aperture to be shown which is used to
align the image so that the cross hairs are centred at the
laser focus. The set of four radio buttons (BW CCIR, BW
RS170, PAL, and NTSC) is used to identify the type of
camera fitted. By default this will be BW CCIR which is the
type for the black and white camera normally shipped with

the Axima.
When the mouse pointer is moved over the camera image it
changes to a special cross-hair pointer: Fymm=

This pointer can now be used as alternative means of moving the
stage. Simply click the mouse SELECT button over the desired
point of laser impact and the stage will automatically move to
position the normal red cross-hairs, which indicate the focus of
the laser, over the point of selection.

Using the camera
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Blanking low mass ions

The Aximas are equipped with low mass blanking hardware in
order to improve the sensitivity of the instruments. This is
achieved by suppressing the Matrix ion current before it reaches
the detector.

4. T2_mix_blanked_500Da0001, TZ_mix_unblanked0001 - MALDI-MS

File Edit Wew Instrument Automation Processing Help

Dqlnl 3: ||EI 2' @I EI é%l‘”Displa}l:ISpectrum j PlDf“ESZI'I - Masses:lh-‘I‘IDD 4P|
TZ_mix_blanked_5000a0001, T2_mix_unblanked00o1 e
Shimadzu Biotech Kompact MALDI B V2 7.0 Beta 1 e
%lnt. 493 my 1416 my &
1046 54 X
#
B=C
104 54 =Y
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1046.50 =y
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x
4!
B0 *
11
1napss |
104F 44 ' ]
B0 52
£S5
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10298 =
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| TR . | il L —
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D_ - ' p—— L. & y Ak Lo Ly Il e "
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4] | B
Far Help, press F1 | ,—’—’_ Y

Figure 14.14 Blanking example
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If this hardware is available it will appear as an extra button on
the laser firing window next to the ion gate and labelled
"Blanking". When selected the hardware is enabled and it is set
using the gate masses field. The field will accept either one or two
mass values to be compatible with gating and blanking, but in
blanking mode only the first of these is displayed and used for the
blanking function. In the example in Figure 14.14, above,
blanking was enabled and the low mass value was set to 500Da
The result is that peaks above 500Da are seen.

160 Blanking low mass ions
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Acquiring MS/MS" data on Resonance

The basic mode of operation of the laser firing window on the
Axima Resonance is the same as for the other instruments in the
Axima series. However there are some differences. The window
is shown below again for reference.

#: Acquisition - positive

Fiing | Exp. Tech, | Auto Quality | Storage | Slide | Raster | Tuning | QIT-TeF Ms |

[ Auto guality

Power: |40 J;I I_IH MMU 40 M
Profiles: |S00 J;l per sample

M5 "I
Shoks: |2 ¥ | accumulated per profile OFF

MSn Precursor Ions — Mass Range

Low| Low||Mid High| Hi+
1003 300= |850=> 2k=> 3k =

| es0-> @‘:),7

Accumulate Profils jdatﬂ ﬂﬂﬂ M

[ Activate Accumulation  Fileniame: |

[eieledelelololololeioToloteleToloToteleTotolelo]

4'4

| FRe

Figure 14.15 Axima Resonance laser firing window

MS Mode acquisition

To acquire an MS mode spectrum on the Axima Resonance first
select the mass range of interest using one of the 5 buttons in the
centre of the window labelled "Low 100->", "Low 500-=>" etc.
These correspond to the 5 standard modes of operation that will
have been set up in the factory. Next ensure that the button
labelled MS" is in the "off" position. The instrument is now ready
to perform a basic MS experiment and may be operated using the
other controls as described elsewhere in this section.

Acquiring MS/MSn data on Resonance
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Table 14.1 Mass ranges of the standard modes

Approx. peak

Button mass Typical range
Low 100 200 Da 100 to 400 Da
Low 300 600 Da 250 to 1200 Da
Mid 850 1,700 Da 800 to 3,500 Da
High 2000 4,000 Da 1,500 to 8,000 Da
Hi+ 3000 5,000 Da 3,000 to 15,000 Da

MS" mode acquisition

MS" mode data acquisition is a very powerful feature of the Axima
Resonance instrument. In this mode of operation the instrument
will generate ions from the sample and can then repeatedly
isolate precursor ions and fragment them.

In order to do this the basic mode of operation has to be selected
as described in the previous section in order to trap the first
precursor mass. Next ensure that the MS" button in the middle of
the laser firing window has been set to "On". Finally enter the
series of precursor ions either using the QIT-ToF MS tab of the
acquisition window (see "Setting up MS™ parameters in the Axima
Resonance" on page 137), or by using the "insert" key on the
keyboard and then typing in the mass of the precursor ion into
the dialogue that will appear.

Once values have been entered into the MS" precursor list they
may be deleted using the "delete" key on the keyboard or
modified by "double clicking” on them in the list with the mouse
and then changing the value in the dialogue that will appear.

If the precursor selection resolution and CID waveform amplitude
have not previously been set or require modification this should
be done using the QIT-ToF MS tab of the acquisition window
described in "Setting up MS" parameters in the Axima
Resonance" on page 137.

The instrument is now ready to acquire data as described
elsewhere in this chapter.
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lon gate accuracy

The ion gate filters out unwanted ions and only allows the
required ions to remain in the ion trap for manipulation. You set
the ion gate width using the QIT-ToF MS tab and the Resolution

field:
#: Acquisition - positive
Fiting ] Exp. Tech. ] Auko Quality ] Storage ] Slide ] Raster ] Tuning QIT-ToF M5
2 3
MS MS o
Precursor Ion: | 1046.540 ‘I' Precursor Ion: |931.530 ‘I'
Resolution: |Wide Isotope Selection (~70) ﬂ Resolution: |Standard Resolution ﬂ
CID Control CID Control
Saoft hard Sioft Hard
......................
200 4 5 200 4 5
Adjust Gate

Clear Al Apply

The table below gives the approximate ion gate widths for
different precursor ion masses:

Precursor ion mass
Resolution
500 Da 1,000 Da 2,000 Da

Wide ~70 7 Da 14 Da 28 Da
Std ~250 2 Da 4 Da 8 Da
High —~500 1 Da 2 Da 4 Da
Extra high —~1000 1 Da 1 Da 2 Da

However, the ion gate may drift by £0.5 Da, due to the high-
voltage and RF circuits "warming up". At low resolutions, this will
have no effect, but at high resolutions, you may miss required
ions. If this drift affects your acquisition, leave the Axima in
operate mode and fire the laser on to a well with no samples for
approximately one hour. After this "warming up" period, the ion
gate will filter the required ions.

Acquiring MS/MSn data on Resonance
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Introduction

With the introduction of the Axima range of instruments a much
greater degree of automated operation can be utilised. The two
options to setup and start automated instrument control are

found on the Instrument menu. Figure 15.1 shows how to start

the first of these windows.

. angio2_msms0006, pl4r_msms0004 - MALDI-MS
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Figure 15.1 Starting the Method Editor window
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Method Editor

The Method Editor(Figure 15.1) provides the facility to edit, load
and save methods which can then subsequently be applied to
samples in the Auto Experiment application (see "Auto
Experiment” on page 203). A particular application of these
methods is to perform a PMF (Peptide Mass Fingerprinting)
experiment.

A Method is a collection of parameters used in the analysis of one,
or more samples. A Method defines how a sample is to be
Acquired, how the acquired data is processed and the format of
any results to be obtained from the data. The structure of a
Method is defined in a simple tree structure as shown in

Figure 15.2.

Sample Method:- default.mtd
v/ Farent
Node selected for | WY Acquisition

current method —_— . Bl Raster
. At Quality
| & Laser Firing
=] Wi 3] Processing
|+ Calibration
ﬁ Peak Cleanup
l.f_ﬁ‘a Monoizotopic Peak Picker

Node always v ﬁ Peak Filtering
selected regardless |22 Mascol
of method = — Applications

B Compare Sequence
s Oligo Analyziz

= W Olutput
Node not in "ﬁ E””‘ t
current method e
[ Peport
1 |an Finder

Figure 15.2 Tree Structure of a Method

A checked box, next to a node in the tree, indicates parameters
for this option will be used in the Method. Nodes that require to
be omitted from the current Method should be left unchecked. To
display the dialog for a node select (left mouse click) the text
label of the required node.

Method Editor
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Method Editor

There are two main branches of the Method Editor. For Axima
instruments these are the Parent and MS/MS branches. If
selected, the Parent branch will perform acquisition of a parent
ion mass spectra for a PMF experiment or regular auto run
experiments. If selected in conjunction with the parent branch,

the MS/MS branch will perform MS/MS acquisition/processing on
peaks from the parent spectra for a PMF experiment. If selected

independently, standard MS/MS spectra will be acquired.

For Axima QIT instruments, the two main branches are MS mode

data acquisition and MS2 acquisition. The functionality is
governed by the same rules as described above for Axima
Confidence operation.

The currently displayed Method can be saved to file by selecting
the Save Method... button as shown in Figure 15.3 below. The
default method file extension is.mtd. When saving a Method,
every parameter will be saved to file regardless of the node

selection state.

Save Method... \

Save As ﬂ
Savein: | () Methods j £k ER-
_J5equence Report
& (=) defaul mtd

(= LC MaLDT Calibrant, mbd
& LC MaLDT Sample.mid

r'_l_:_

3

. |
File name: u:IEefal_lIt.rntu:l j Save
Save as type: |Meth0d Files [*.mtd) ﬂ Cancel

Figure 15.3 Save Method window
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A previously saved method can be loaded into the Method Editor
by selecting the Load Method... button as shown in Figure 15.4

below.
Load Method... |\
Open ﬂ!!i
Laak jr: IE} Methods j - £k ER-

Sequence Report
EI default.mkd
= L MaLDT Calibrant.mtd
LC MALDI Sample.mkd

File name: || j DOpen I
Files of type: IMethod Files [*.mtd) j Cancel |

Figure 15.4 Load Method window

Data Storage

The "Method Editor - Data Storage™ window is identical to that
described in "Storing collected data" on page 146. To access the
Data Storage window select the "Data Storage" button as shown
in Figure 15.5.

Data Storage x
DataStarage.. [———— 9 g r

Average: |1 _lj profiles
Store profiles: IAt end of zample 'l

Cancel |

Figure 15.5 Method Editor - Data storage
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Raster

The "Method Editor - Raster window" is identical to that described
in "Defining a sample raster for acquisition” on page 132. To
access the Raster window select the "Raster" label from the tree
as shown in Figure 15.6.

:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisition
7 @ Raster
w0 Auto Quality
| &5 Laser Firing
=l Wiy Processing
V||~ Calibration
% Peak Cleanup

V[ Peak Filtering
VIS W azcot
= 4 Applications
% Compare Sequence
.: Oligo Analysiz
= Wi Dutput
V=) Frint
= Ewport
[l Report
1 |on Finder
Al MS/MS
v S WY Acquisition
£ Pesk Selection
v @ Raster
v Laser Fiing
=] Wi Processing
% Peak Cleanup

VP Peak Filtering
VB2 bascot
=] W Dutput

L

Lﬁ,’g’; Monoigotopic Peak Picker | |~ [ d s s s s w ow owow o

] l}j'ﬂ’; Monoizotopic Peak Picker

MS/TVIS Rastering

I:oad...l Save.. |
Raster Type: Regular Rectangular =

Raster Style:

WAL 36.00 um Height: TEO0 um | 4 s w w x w ow ox ow ow
Centre: [op um  Centie': 'U.U—um xxxxxxxxx

Spacing: [10.000 um  Paints  [1z0 | 1 ¢ ¢ ¢ ox s ox s o= s
Calculate Raster|  BasedOnSpacing @ | | =~~~ "~~~ "~
Use Parent Paints: s | jpess sz s s

o

[rata Storage...

Get Manual Settings Save Method... Load Method...

Figure 15.6 Method Editor - Raster

The method editor version of rastering allows the points obtained
in the Parent pre-scan to be used in the MS/MS rastering. This is
done by selecting the Use Parent Points: option from the MS/MS
Rastering dialog. The laser power defined during rastering can be
altered, as a percentage of the parent laser power, by defining the
percentage increase from the Laser Power Change field.
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The "Method Editor - Auto Quality"” window is identical to that

described in "Automated data quality filtering” on page 153. To

access the Auto Quality window select the "Auto Quality" label
from the tree as shown in Figure 15.7.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion

v @ Haster

| 5 Laser Flnng

=] i Processing
v/ |~ Calibration
E% Pesk Cleanup

d g Peak Filtering
VIES tazcot
= 4 Applications
%  Compare Sequence
.: Oligo Analyzis
= Wiy Output
V= Print
= Export
[ Report
1 |on Finder
vy M55
= Wi Acquisiion
& Peak Selection
v Bl Raster
v &5 Laser Firing
= wi_y Processing
& Peak Cleanup

0d ﬁ Peak Filtering
VIES tazcot
= Wiy Output

Kl

[fi, Moroisotopic Peak. Picker

|z Monoisotopic Peak PICkE[

|»

Parent Auto Quality

Auto calibration

" Abort experiment

o

Maonitor Auto power
Mass range: |300-10000 T
Start noise: |5000 J Maise width: |57 J Start power:
Criteria Auto aim
Min intenzity: |15 E my Min S/M: |5 Jj
Wi resclutior; |20 o MinS/MNE =
Mat rejects: |2 =

Lock Mass Calibration: [~ Lock Mass: T_l_ Tolerance:

Performance measurement options

" Prompt for user's intervention

Power limits: ’W T_l_

Prescan: V|1 J;I Profiles/Pt
Min points: |5 E
% Cutaff; |30 =

" Skip to nest sample

40 J

Data Storage...

Get Manual Settings

Save Method...

Load Method...

Figure 15.7 Method Editor - Auto Quality
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Laser Firing

The "Method Editor - Laser Firing" window is similar to that
described in "Collecting data from a sample” on page 139. To

access the Laser Firing window select the "Laser Firing" label from

the tree as shown in Figure 15.8, for Axima Resonance/QIT
instruments, Figure 15.9 & Figure 15.10.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion
v @ Raster
v/ At Qualiy
ECR| -i:ci Firing:
=J-wi_4 Processing
v/ |~ Calibration
E% Pesk Cleanup
[fi, Moroisotopic Peak. Picker
d g Peak Filtering
VIES tazcot
= 4 Applications
%  Compare Sequence
.: Oligo Analyzis
= Wiy Output
V= Print
= Export
[ Report

1 |on Finder

vy M55
= Wi Y Acquisition
& Peak Selection
v @ Raster
| 5 Laser Fiing
= wli_4 Processing
& Peak Cleanup
v|f, Monoisotapic Peak Picker
v g Peak Filtering
v & Mazcot
= Wiy Output

|»

i o

Parent Laser Firing

Setup
Configuration: | default_reflection j
Mass Range: 1.0-10000.0
Calibration: | ﬂ
Laser Firing

Power: a0 =

|

Profiles; | 10 j per sample

Shats: 100 ¥ | accumulated per profile

Laser Rep Rate: 50.0

Ion Gae: ﬂ,ﬁ M 500.0-700.0 M LMz
optimise Far: 1500.0 M

[ Restrain peak cleanup

W PExt:

[ata Storage...

Get Manual Settings Save Method... Load Method...

Figure 15.8 Method Editor - Laser Firing

The mode of the instrument can be defined exclusively for

automated acquisition by selecting a previously saved tuning file

(see "Preparation for data collection™ on page 117) from the
Tuning mode: drop-down list. Set the mass range of the
instrument during automated acquisition in the Mass Range:

Method Editor

field. (See "Preparation for data collection” on page 117.) Define
the calibration to use for the current acquisition by selecting a
previously saved calibration file from the Calibration: drop-down
list.
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Set the laser power as described in "Collecting data from a
sample" on page 139.

Enter the number of profiles per sample as described in
"Collecting data from a sample" on page 139.

Set the "shots accumulated per profile" as described in
"Collecting data from a sample" on page 139.

:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd -
vl 3 MS
= Wi Acquisiion
v BH Faster
w0 Auto Qualiy
| & Laser Fiing QIT
= wi_y Processing
v |7 Calibration
% Pesk Cleanup
v Lﬁ:ﬁ’; Monnizotopic Peak Ficker
v g Peak Filtering
VIES tazcot
= Wiy Applications
v &  Compare Sequence
v 4 Oligo Analysis
=] Wi Output
V=) Frint
= Export
[l Report
1 |on Finder
vy M5MS
= Wi Acquisition
& Peak Selection
v @ Raster
v 35 Laser Fiing
= w3 Processing

Laser Firing

Laser Rep Rate: [10.0

% Pesk Cleanup (-
[ Monoisotopic Peak Picker
v g Peak Filtering
v & Mazcot

= (Wi Output -
4 >

[ Restrain peak cleanup

QIT Laser Firing
Tuning mads: |D03iti\"8 ﬂ
Masz Range: |1.0-10000.0
Calibration: | ﬂ

Power. |30 Jj e ']' e M P4 -H_
Prafiles: ’m per sample
Shats: |OFf ¥ | accumulated per profile

Maze FRange Mode

Low Low Mid High Hi+
1003 300=> 850

2k= Jk=

Diata Starage...

Get Manual Settings

Save Method... Load Method...

Figure 15.9 Method Editor - QIT Laser Firing in MS mode

For Axima Resonance instruments, select the mass range of
interest by selecting from one of the 5 mass range buttons. These
correspond to the 5 modes of instrument operation as set up in

the factory.
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:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
VIEY M5
= W3] Aecquisition
' @ Fiaster Setup
.4 X duto Quality Turing made: |positive ﬂ
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- V{3 Processing Mags Flange: |1.0-10000.0

v | Calibration -
& Peak Cleanup Calibration: | ﬂ

Vi, Monoisotapic Peak Picker
' IA_*_,\A Peak Filtering
V82 tascat

= Wiy Applications Paower: |30 :I: Il;j;” M M M
10

QIT MS/MS Laser Firing

|»

Lagzer Firing

L

v % Compare Sequence

v & Oligo Analysis . S

- 5 Duput Profiles: J;I per sample
VI3 Print
w3 Export Shaotg: |OFfF * | accumulated per profile

VIl Report
1 |on Finder Laser Rep Rate: 10.0
vy M5MS
= Wi Y Acquisition S5

e -
A Peak Selection - - r—

Fiezolution: |5td. [zotopic Selection [~250] -

v Bl Raster |

| 5 Laser Fiing CID Cortrol

W= Processing Soft Hard

ﬁPeakEleanup I - o o

[z Monoisotopic Peak Picker 45 ™| j
4 g Peak Filtering
VB2 Mascot

5 WIS Dutput ’j [" Restrain peak cleanup

IC

Kl
[rata Storage... Get Manual Settings Save Method... Load Method...

Figure 15.10 Method Editor - QIT Laser Firing in MS?2
mode

For fragmentation of Precursor ions as a result of MS acquisition,
the parameters can be configured from the window shown in
Figure 15.10 above:

® Resolution - Normally the 250 resolution window would be
recommended as this will generally retain a complete
isotopic distribution but will reject other close distributions

® CID control - Specifies the amplitude of the excitation
waveform that is used in fragmenting the precursor ions. A
value of around 300 is recommended as a good starting
point. However some ions fragment more easily than
others and it may be necessary to vary this parameter to
obtain the best quality fragmentation.
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NB If this value is set to 0 then the correct precursor
selection may be verified.

Calibration

The "Method Editor - Calibration” window displays similar
functionality to the MALDI-MS Calibration window described in
"Instrument Calibration” on page 459. To access the Calibration
window select the "Calibration” label from the tree as shown in
Figure 15.11 below.

:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd -
w3 Parent
= Wi Acquisiion
aster
Awta Gualty
v &5 Laser Firing
= wi_y Processing
v |7 Calibration
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v Lﬁ:ﬁ’; Monnizotopic Peak Ficker
v g Peak Filtering
VIES tazcot
= 4 Applications
&  Compare Sequence
.: Oligo Analyzis
=] Wi Output
V=) Frint
= Export
[l Report
1 |on Finder

vy M5MS
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& Peak Selection
v @ Raster
w| i Laser Firing
= Wi Processing
% Pesk Cleanup (-
[ Monoisotopic Peak Picker
v g Peak Filtering
v & Mazcot
= (Wi Output

i o

Calibration
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1533,
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Cursor mass: |0.0000 T .l.
Mazs: [1534.8500

Calibration
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I
I
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1000 =

Diata Starage...

Get Manual Settings

Save Method... Load Method...

Figure 15.11 Method Editor - Calibration

Calibrant reference files can be created, loaded and saved as
described in "Calibrant reference files" on page 461. Select the
default calibration for the acquisition in the Output Calibration
section. Upon saving the current Method parameters, any
references in the list will be saved to a reference file and

Method Editor
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associated with the Method. This reference file is saved to the
default "references" path and named after the Method
(e.g.C:\Program Files\Shimadzu Biotech Launchpad\references\
default.pos_ref).

Sample calibration is then applied as described in "Instrument
Calibration" on page 459.

Peak Cleanup

The "Method Editor - Peak Cleanup" window provides functionality
for "cleaning up data". To access the Peak Cleanup window select
the "Peak Cleanup" label from the tree as shown in Figure 15.12
below.

:: Method Editor - default.mtd

Sample Method
Sample Method:- default. mtd A Parent Peak Cleanup
v\ Parent
= w3 Acquisition
v @ Raster J Scenario: |Advanced ﬂ
v Auto Qualiy
W i Laser Fiting Advanced Settings

=] Wi Processing

v | Calibration Peak width: 20 E chans T .l.

v Lﬁg‘c Monoizotopic Peak Picker Peak area: i J i ﬂ
4 IA_*_,\A Peak Filtering - -
VIR Mascot Smookhing method: Average -
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:.‘, Co_mpare SE_CIuence Smoothing filker width: | 20 = chans -H_
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= W Output [¥ Subtract baseline
v Print
g Export Baseline filker width: a0 E chans 'H.
[ Report
1 |on Finder Peak detection method: | Gradient - Centroid =
VY MSMS

- WA Aequisiion
|2 Peak Selection
L4 g Flaster : - =
v i Laser Fiting Rejection l—_lJ
- W{ 3 Processing
% Peak Cleanup =
v m Monoizotopic: Peak Picker

VI Peak Filtering
V82 Mascat

= Wiy Output i
<] I
[rata Storage... Get Manual Settings Save Method... Load Method...

Gradient Centroid Peak Detection Settings

Figure 15.12 Method Editor - Peak Cleanup

Set up the peak cleanup parameters as described in "Cleaning up
data" on page 235.
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The peak cleanup parameters will always be applied to the
current method as indicated in the tree by the absence of the
selection box.

Peak Picker

The "Method Editor - Monoisotopic Peak Picker" window provides
functionality for the selection of monoisotopic peaks from a peak
envelope, particularly in the scope of a PMF experiment when
importing acquired peaks to a Mascot search. To access the
Monoisotopic peak picker window select the "Monoisotopic Peak
Picker" label from the tree as shown in Figure 15.13 below.

:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion

Monoisotopic Peak Picking

|»
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; i : &00 = |
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0 e =
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V=) Frint
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(B3

vy M5MS
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w| i Laser Firing
= Wi Processing
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= (Wi Output -
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Diata Starage... Get Manual Settings Save Method... Load Method...

Figure 15.13 Method Editor - Monoisotopic Peak Picker

The monoisotopic peak picking parameters can be setup as
detailed in "Peak picking" on page 256.
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Peak Filtering

The "Method Editor-Peak Filtering” window provides the
functionality to define filters to ignore certain mass spectral
peaks. To access the Peak Filtering window select the "Peak
Filtering” label from the tree as shown in Figure 15.14 below.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion
v @ Raster
43 Auto Buality Peak Filter Editor
v 55 Laser Fiing
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Kl
Data Storage... Get Manual Settings Save Method... Load Method...

Figure 15.14 Method Editor - Peak Filtering

Parameters for the peak filtering window can be setup as detailed
in "Filtering specified peaks"” on page 259.

Mascot Searching

The "Method Editor - Mascot" window provides an interface for
defining protein search parameters which are used to submit
mass spectral data to the Mascot database search engine. The
Mascot Search engine uses this mass spectral data to identify
proteins from primary sequence databases. There are two
versions of Mascot in the Method Editor, a Parent Mascot search
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and a PSD Mascot search. Similarly the Resonance/QIT version
contains both an MS and MS/MS Mascot search screen. Before
performing a Mascot search the Mascot Setup parameters must
be defined as detailed in "Mascot Setup” on page 62. To access
the Mascot windows select the "Mascot" label from the tree as
shown in Figure 15.15 and Figure 15.16 below.

:= Method Editor - default.mtd

Sample Method
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Figure 15.15 Method Editor - Mascot Parent Search
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Figure 15.16 Method Editor - Mascot MS/MS Search

Most parameters of the Mascot interface are common to both a
Parent and PSD Mascot search however they do differ slightly:

Search Title - Type in the title of the search that will appear in
the results page.

Database - Select the relevant sequence database to be
searched. For a Parent mass search the dbEST database is not
available since the entries are short sequences and not complete

proteins.

For an automatic decoy database search, select the Decoy

checkbox.

Taxonomy - Select a species or group of species in which to
perform the search against.
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Enzyme - Select the reagent used for protein digest. Selecting
the option "None" will result in a search of each protein sequence
in the database for every sub-sequence that matches the other
search criteria. "None" is not an option for Parent Mascot
searches as enzyme specifically is required.

Missed Cleavages - Specify the maximum number of missed
cleavage sites allowed in the search.

Fixed Modifications - Specify any known fixed modifications. To
select multiple entries hold down the Ctrl or Shift key while
selecting each item. Fixed modifications are applied universally to
every instance of the residue or terminus. The search will fail if
chemical inconsistent modifications are combined.

Variable Modifications - Specify any known or unknown
variable modifications. To select multiple entries hold down the
Ctrl or Shift key while selecting each item. Only 4 variable
modifications are allowed, variable modifications that apply to
termini do not count towards this limit.

Max. Peaks - The maximum number of peaks that will be
extracted from each spectrum, which will then submitted into the
search.

Protein Mass - Specify the mass (kDa) of the protein as a sliding
window. A protein mass of zero will result in no restriction on the
protein mass.

Peptide Tolerance - Specify the error window around the
peptide mass. Select units between Daltons (Da), parts per
million (ppm), milli Daltons (mDa) or percentage (%b).

Monoisotopic/Average - Specify monoisotopic or average
mass values to be used in the experiment.

Overview - Select to show the overview table in the final results
tile. The overview table is more suited to the MS/MS results tile.

Report top hits - Specify the maximum number of hits to report
in the results tile.

Mass Values (Parent search only) - Specify the peptide mass
value in a parent search as either the charge carrying proton
(MH++), neutral (Mr) or negative (M-H-).

MS/MS tolerance (MS/MS search only) - Specify the error

window around the fragment ion mass. Select units between Da
or mDa.

Peptide Charge (MS/MS search only) - Specify the peptide
charge state in a MS/MS search. For Axima Confidence, the
precursor peptides will generally be MH™, hence the peptide
charge should generally be set to 1*.

Method Editor
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ICAT (MS/MS search only) - Select to perform the ICAT
(Isotope-Coded Affinity Tag) method. Selecting this limits the
search to cysteine containing peptides, also adding heavy and
light ICAT tags to the variable modifications.

Instrument (MS/MS search only) - Specify the description
which best describes the Instrument used to acquire data. This
setting determines which fragment ion series will be used for
scoring.

The Mascot interface is designed based on parameters of the
most recent version of Mascot (currently 1.9 at time of press).
Some parameters may be obsolete if running older versions of
Mascot.

For a more detailed explanation of the Mascot Search Engine and
its parameters refer to the supplied manual "Mascot: Installation
and Setup" or visit the website at http://www.matrixscience.com.

Compare Sequence

Method Editor

The "Method Editor - Compare Sequence” window provides
functionality for peak matching the acquired data to a peptide
sequence or a database of sequences (see "Sequence Calculator"
on page 601). To access the Compare Sequence window select
the "Compare Sequence" label from the tree as shown in

Figure 15.17 below.
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Figure 15.17 Method Editor - Compare Sequence

The Compare Sequence window essentially contains two sections.
In the Compare Sequence Options section, parameters for the
peak matching can be set. In the Sequence section, peptide
sequence information can be inputted in a similar manner to the
Peptide Calculator (see "Sequence Calculator” on page 601).
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Further sequence settings are provided via the Compare
Sequence Settings window, accessible via the Settings...
button as shown in Figure 15.18 below.
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Load Sequence l Pratecting Groups | Fragmentation

Databasze: |Files'\8himadzu Biotech Launchpad'Peptides'standards. ksg Select... LClear

Kewwords: |
Sequence: |
Mazs range: |1-10000 daltons List | Lizt: |AII ﬂ entries Delete
Keywords | Mass | Sequence namne
1] 1278 .51 human angiotensin I
human angioten=s=in II
i} 2322 .87 bovine insulin & chain
0 3382 .95 bowine insulin B chain
0 1516 .84 poly F14R
0

3478.94 bowvine insulin B chain oxidised

4 | v

Listed & out of & matches

Ok | Apply | Cancel |

Figure 15.18 Compare Sequence Settings window

Table 15.1 Compare Sequence Settings tabbed options

Loads a sequence from a database into
Load Sequence the Compare Sequence panel (see
"Sequence Calculator" on page 601)

Attaches protecting groups to the current
sequence in the Compare Sequence panel
(see "Sequence Calculator” on page 601)

Protecting
Groups

Sets fragmentation options when
Fragmentation generating a Sequence report (see
"Sequence reports" on page 620)

Method Editor
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A "pull right" menu can be accessed via the mouse MENU button
(click on right mouse button) when the cursor is over the
Compare Sequence panel, as shown in the Figure 15.19 below.

g I N Cuk Ctrl+#
TGGF LRR‘I R Copy Chrl+C
: Paste Chrl+y
Delete Sequence
Find...
l¢¢ 4 % 9| MNameOnfitled ﬂ

Figure 15.19 "Pull Right™ menu of Compare Sequence
panel

Table 15.2 "Pull Right"™ menu functions

Remove the currently selected sequence and

Cut . :
place it on the clipboard
Copy Copy the current selection to the clipboard
Paste Paste the contents of the clipboard at the
current insertion point
Delete Deletes the current sequence in the panel
Sequence

Find a given sequence within the Compare
Find Sequence panel (see "Finding a specific
sequence” on page 614)

A search can be carried out in the Currently loaded sequence
in which case the sequence in the panel of the Compare Sequence
window will be searched. Specifying Load window selections
causes each of the selected sequences in the "Load Sequence"
window to be loaded then digested/fragmented and the resultant
fragments matched against the acquired dataset.

To define the peak window in which to compare the sequence
select the "Select Peaks" button as shown in Figure 15.20 below.

Method Editor
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Compare Sequence Options

Search: |Eunent|y lnaded sequencej Select Peaks...
Match Settings

Miszed theoretical peaks: W Missed experimental peaks: ¥ ] olefance: |2 3: Da =
Sequence Select Peaks

Font: |Medum = | [ Short symbal

Peaks: |25 J:l
N
YGGFLRRIE Cance
;

Figure 15.20 Compare Sequence - Select Peaks window

Type the mass range in the Masses entry over which peak
selection is to be performed. The number of peaks to select is
specified by the Peaks option. Cursors can be used to select a
range of masses from a spectrum display. Position two cursors
bracketing the mass range of interest and press the t]| button.
Masses will be set to the range marked by the cursors. The most
intense peaks in the mass range will be chosen.

When the currently loaded sequence or a single selection in the
"Load Sequence" window has been made, the Missed
Theoretical peaks and Missed Experimental peaks options
can be ticked. Select the missed theoretical peaks box to display
the missed peaks that where expected to appear in the sequence
match report. Select the missed experimental peaks to display
the actual peaks that where missed during the sequence report.
Select a Tolerance to be used in the peak matching, peaks which
are outside this tolerance window will not be matched.

To search through a database for possible matches, open the
"Load Sequence" window, select the database to search and from
the list select the database entries to compared. Apply these
selections to the Method by selecting the OK or Apply button.

When performing a search, the select peaks parameters must be
set for the current Method (see "Peak Cleanup” on page 176).
When selecting peaks, avoid peaks at low mass (e.g. below mass
300), as low mass fragments often occur at the same masses in
digestions of peptides. In other words, the presence of such
fragments is seldom of any use in identification of a particular
peptide.
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The results of the search are saved to a file for reviewing. This file
is named after the current Method and stored to the "sequence
report"” directory beneath the default "Method" directory, e.g.
C:\Program Files\Shimadzu Biotech Launchpad\method\
sequence report\default.txt. The report can be automatically
printed (see "Print" on page 194).

Automated Quality Analysis of Oligomers

The degradation of oligomer samples follows predictable
pathways. The purity of an oligomer sample is inversely
proportional to the concentration of degradation products. The
Axima instrument can be used to detect the characteristic peak
mass of the primer peak and the peaks corresponding to a
number of mass losses or gains from the primer mass, the purity
can then be estimated in terms of the relative intensities (areas)
of these modification peaks.

Experimental approach

For a given sample the experiment is as follows

1. Detect the primer and modification peaks within a specified
mass tolerance.

2. Measure all the peak areas.

3. For each modification peak calculate the percentage area of
the primer peak area.

4. Calculate the summed modification peaks area as a
percentage of the primer peak area.

5. Estimate the signal to noise ratios for the primer peak
detected.

6. Calculate the primer peak resolution.

The sample is acceptable (PASSES) if the results of test 3) above
are less than a specified set of values and if test 4) is less than a
single specified value, otherwise the sample is unacceptable
(FAILS).

Additionally the sample primer peak signal to noise ratio (as
measured in 5) and resolution (test 6) must attain an acceptable
specified value to PASS. Lower limits are also specified below
which the primer FAILS. Between these limits the result is
UNCERTAIN and the peak is classified as having poor signal to
noise or poor resolution.
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Experimental setup

The greater degree of automated action introduced with the
Axima series of instruments has already been described. The
Oligo Analysis experiment has been incorporated into this
automated mechanism, it is assumed here that the user is
already familiar with the running of automated Axima
experiments. Select a suitable acquisition method, (i.e. including
at least a Laser Firing node in the method tree). The Oligo
Analysis node must be selected. Oligo Analysis requires that a
sample identification code (ID) and a primer mass be supplied for
each sample well analysed, these are input via an ASCII
experiment file. The file consists of a single line for each sample
well to be analysed. The file can also optionally specify a data file,
a method file and a flag to suppress printing options for the
current sample. An oligo specific example of an ASCII experiment
file might be as shown in Figure 15.21.

Don’t print spectra or
other method print

/ Sample well A1 / options for well Al

Al
Bl

A2

Sample ID for well A2

Method Editor

Idal /primer=3048.91 /noprint Use 602.14 Da as the
] / primer mass for
Idbl /prlmer=602.14 sample B1

Ida2 C:\data\olio0O01  C:\methods\oligo.mtd /primer=501.73

Data file for Well A2
Method file for well A2

Figure 15.21 Part of an ASCII experiment file in Oligo
Analysis
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A suitable ASCII experiment file may be generated from either PC
DOS or UNIX based computers the general file format is as
described in "ASCII text experiment file formats" on page 210.

:: Method Editor - oligo3.mtd
Sample Method
E 4 Sample Method:- cligo3.mtd = Ohg“ Almlysm
=] {4 Parent
- M Acsition Frimer modifications table
v g8 Faster
v.-’ Auta Quality Primer Mazz Modification tax. % of primer
v| & Laser Firing Gain 270 5.0
= — Processing Gain 14.0 5.0
L+ Calibration Gain 66.0 5.0
¥ Peak Clean %DSS ég . g g . g
m Monaizotopi oSS . :
L 98.0 5.0
Fit Peak Fiterin osE
&2 Mazcot
= W3 Applications T P
& Compare Se Modification Percenhﬂa Delete Mir. Lass = Primer /|4 J;I
e .
= J t: L|||g|:| RAElS |LUSS ﬂ |1B'D |5 == | Clear Max Gain = Primer = m
= utpul
&) Frint Tolerance Lawwer limit Upper fimit
= Ewxport = = =
i} HETJDIE 3 = | Da .' Peak areas % of Primer: |15 j |25 j
% lon Finder ESfimte{bioelion Peak 5 /N atio: |2 =5 =
= 3 MSMS Median of non peak. signal | = = =
= =9 Acquisition Peak resolution: |5U = |?D =
& Peak Select
@ Raster . s ] display limit
 Laser Fiing Spectru_m — Erint azs range display limits
H 9 Processing META files: Spectra: Low less: 20 j % detected
& Peak Cleant Ovenwrite High plus: P [
[ Manoisatopi existing files L 20 | At
Peak Filkeri
% M:cotl it Ejts?l::: C:AProgram FilestShimadzu Biotech Launchpad\E xporthdacligosbilloligo.t=t | Browse...
VURL !
= Wl Output -
‘ | »
[rata Storage... ‘ Save Method... ‘ Load Method... ‘

Figure 15.22 Method Editor - Oligo Analysis

The various other parameters required are entered in the Oligo
Analysis window of the Method Editor as shown in Figure 15.22
The modification masses and their corresponding maximum
allowable percentage areas of the primer mass peak are entered
in the Losses list box.

N.B. The modification peaks actually detected and
reported are those at the primer mass plus or minus the
masses entered in the list box.

To enter a modification in the list box enter the mass and
percentage in the edit boxes, located immediately underneath the
list box, select either Gain or Loss and select the adjacent Insert
button. The Delete button will remove the currently selected
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modification entry from the list box and place it in the edit boxes
where it can be adjusted and re-entered. Select the Clear button
to remove all entries from the list box.

Minimum Loss and Maximum gain peaks can be specified
respectively as a fraction of, or multiple of, the primer mass.
Modification peaks outside these limits will not be reported or
considered in the calculations. The default for both is 2.0.

Beneath the Modifications area of the window are located the
other numeric fields which govern the Oligo experiment, these
are:-

Lower and Upper percentage limits, which define the PASS /
UNCERTAIN / FAIL condition for the summed modification peaks
area as a percentage of the primer peak area. and for the Signal
to Noise ratio and Resolution checks on the primer peak.

The Tolerance entry is used to define a window (in one of Daltons,
milli-Daltons, parts per thousand, or parts per million) around
each of the expected primer and primer plus or minus
modification masses which is searched during peak detection.

The Signal to Noise ratio used to specify a minimum acceptable
signal quality for the peaks can have the noise value estimated in
either of two methods. One method defines noise as the median
of all of the intensity values in the tolerance window which do not
contribute to the peak. If (unusually) the limits of the peak
extend beyond the tolerance window, then the window is
extended by the tolerance value beyond the peak limit for the
purpose of calculating the noise. Alternatively the noise can be
the estimated baseline value at the peak apex (This is the method
used in the S/N values reported in the Mass List display.) We
define the signal as the peak apex intensity.

The only other entries on the Oligo Analysis window govern the
output of results. Select the Spectrum META file check box if you
want to output a spectrum of each sample. Using the Mass range
display limits such spectra can be extended to separately
specified percentages of the detected peak range at either end of
the plot (both default to twenty percent of the range beyond the
minimum loss peak mass and the primer peak mass of each
sample). The META files will have the same base name as the
results file but will have the sample well ID and sample source
identification code tagged on (separated with underscore
characters ("_") along with the ".emf" extension.

The Results text file is specified in the edit box at the bottom of
the window, again a Browse... button is provided for navigating
the file system. The results file if it already exists will be
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appended to, unless the Overwrite existing file check box is
selected, in which case a new file will be created. When suitable
parameters have been entered in the window they should be
saved to the method file.

The Print Spectra check box, if selected, causes the spectrum to
be printed with the mass range rescaled based on the primer and
loss mass peaks encountered for the sample during the oligo
analysis. Note that this is in addition to any spectral printing
which might be specified in the method’s Output Print options
(see "Print" on page 194).

The experiment is run in the normal manner from the Auto
Experiment window. The output file produced might be as
shown in Figure 15.23 below.

Al [ZUS24a] PASS [10521.4 286.7] [4090.7 20.8] [3091.4 12.6]
B1 [ZUS24b] FAIL [ * 12345.6 no peak * ] [5915.2 19.5] [4915.3 10.6]
C2 [2US25c] UNCERTAIN [15431.9 300.1] [9001.4 21.1] [8000.5 11.9]

sample primer peak \ f
source ID

(mass and area)

loss peaks
sample test result (mass and area)
well ID

Figure 15.23 Oligo Analysis ASCII output

In this example sample Al has passed because the primer and
both loss peaks were detected within the tolerance, the loss peak
areas were both within their respective percentage of the primer
peak area, the sum of the loss peaks area was less than the lower
percentage limit of the primer peak area, and lastly because the
signal to noise ratio was acceptable. Sample B1 has failed
because no primer mass peak was detected. Sample C2 was
classed as uncertain, this was likely due to an unacceptable signal
to noise ratio as the peak ratio conditions were within acceptable
limits.

In addition to the text output file the results can also be viewed
in the Experiment overview of the Auto Experiment window,
where itis possible to toggle between the normal view of the plate
and the results of the test (see Figure 15.24 below). Wells which
pass are coloured in green, wells which fail are coloured red
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and uncertain tests are coloured in grey. A diagram of the plate
can be printed at the end of the experiment by selecting the Print
plate check box. A colour printer is recommended for this option.

Check here to print the
Experiment plate
overview at the end of the
run. Right clicking gives
access to the print plate
properties (see below).

Toggle between the normal
view of the Experiment
plate and a view showing
colour coded test results. Import Ascii text

experiment file.

£ Auto Experiment

Flate Experiment
BE 2 @6 % 8| Z OBt E B E&E| Y

384 2 8B wells Experiment file name naot set

Experiment Selection Selection Detail

@ O O O O C Commerts and Results
O O O O O C Comments Title:
cooocog !

@ O O O O C Elomments Prefis:
@ @ @ @ @ G [ Resultz File:
olcYoleleXo, ||

E-mail W otification

feleebeleleloleys]

felepeislelelelabalelalolebe)

SO0 000000000000

[ Upok completion of this experiment send an e-mail
to the\address specified below.

[e¥eleleteletolotototoloReleledalolatololeloleyo]
feleieisteleleatatelolepalalelolelstalolalelaye]
feleleistelelelatotololepalalelolelabalelale laye]
feleieistelelelatotelolepalalelolelayalelalelays]
feleieisteleleatatelolepalalelolelstalolalelaye]
SOCO0oO00000000000000000
feleieisteleleatatelolepalalelolelstalolalelaye]
feleieistelelelatotelolepalalelolelayalelalelays]

S oo

[=x=)
feleieistelelelatatololepalalelolelabalaleal Joye)

[eg=leleteletolatotatololelolodatolatolboletey=]
feleieisteleleatatelolepalalelolelstalolalelaye]
feleleistelelelatotololepalalelolelabalelale laye]
feleieisteleleatatelolepalalelolelstalolalelaye]
feleletstelelelataololepalalolalelsbalalalelaye]
[e¥eleleteletolotototoloReleledalolatololeloleyo]
feleieisteleleatatelolepalalelolelstalolalelaye]
feleleistelelelatotololepalalelolelabalelale laye]
feleieistelelelatotelolepalalelolelayalelalelays]
LO0OOOOooOOoooDO0oo0O0o0
feleieistelelebata) slelepalale [elebaebalolalelaye]
felelelslelelelals]

20Q0QO00D000 000000000000
feleieisteleleatatelolepalalelolelstalolalelaye]
feleleistelelelatotololepalalelolelabalelale laye]
feleieisteleleatatelolepalalelolelstalolalelaye]
feleletstelelelataololepalalolalelsbalalalelaye]

Samples 3 x|+ £
Type | Start | End Samples | I\%thod | Dql/a File: | E\mments |

!

Experiment Enter a title and

plate prefix to be Check the box and enter a
overview. associated with filename if a results file is
all data in the to be generated.
experiment.

Selections comprising
the highlighted group
in the experiment.

Figure 15.24 Auto Experiment window
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Email notification

Tick this box and enter the required email address to receive an
automatic email when the experiment has finished.

If you receive an error message, the Email feature is not
available. If you require this feature:

1. Close this window.
2. Open a MAPI client (e.g. MS Outlook, not Outlook Express).
3. Open this window and the email feature is available.

Print plate properties

Options available for text header information for the printed plate
are set in the Print Properties window. (Available from a Pull right
menu on the print plate icon.)

Click right-mouse button Select

Plate \ /
EE v | e % ; . | /

Properties. ..

Print Plate Properties

Experment flenarme: [ FRaw Data Filenamess: [
Dwerall test statistics: [ Date and Time: [

Experiment comment: [

Cancel

Figure 15.25 Starting the Print Plate Properties window

Progress

After you have started an experiment, you can view its progress
in the top-right corner of the Auto Experiment window:

E3-1: Parent acquire data
AE 0003 0039 E3-1: Acquii
AEDO03 0033 E3-1: L

E3-1: Parent acquire -
E3-1: Acquisition Starting
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Print

The "Method Editor - Print” window provides functionality for
automatically printing the Spectra, Mass List, currently displayed
Window and/or Sequence Report during automated acquisition.
To access the Print window select the "Print"” label from the tree
as shown in Figure 15.26 below.

:z Method Editor - default.mtd

Sample Method P
Sample Method:- default.mtd = Farent g
w3 Parent
= Wi Acquisiion Frint Optians
v @ Raster
WA Auta Quality
V) 5 Laser Firing Print: | After Average hd
. WIEY Frocessing Text Scaling: {100 EI:
v |~ Calibration Prirting Type: | Colour M

E% Pesk Cleanup
W[l Monoisotopic Peak Picker

[ Peak Filketing (Pint ] [ Do Not Print_
v & Mazcot Specha
] 4 Applications Maszs List -
%  Compare Sequence Seguence Report
.: Oligo Analyzis window
= Wiy Output
v G -
= Export
[ Report

1 |on Finder

A MS/MS :
= 4 Acquisition m

& Peak Selection Marginz
@ Raster ’
4 Laser Firing

= | F'mcﬁessing mm Left: |0 Top: |0
Peak Cleanup —
In Right: |0 Bottom: |0

[ Monaisatopic Peak Picker
IA_*_,\A Peak Filtering
@2 Mascat

= Wiy Output =
4] >
Data Storage... Save Method... Load Method...

Figure 15.26 Method Editor - Print

Items to be printed are displayed in the Print list, items to be
hidden from printing are displayed in the Do Not Print list. Items
can be removed from the Print list by selecting the item and
pressing the =] button. Similarly items can be added to the Print
list by selecting the item and pressing the 4| button.

Properties for each item can be accessed by selecting the relevant
item and clicking the Properties... button as shown in
Figure 15.27.
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Prirt

Spectra
Mass List
Sequence Feport

Spectra Properties / Secuen \ Report Properties

iPrint data and calibration name; v

it e e [ Frint blank line after Section Headings: [

Frint comments title: v Print Calumi Headings: W
Frint falder name; [ Print Blank line after Column Headings: [
! z Mo properties For this selection,
Print borders: W L}

Lines to print: |66 3:
Ok | Cancel ‘

Prirt 15t comment: W

Ok | Cancel |

Mass List Properties
Mass List Repart Settings Masz List Contents Settings

Sh Hidh

Prirt Section Headings: v Maz;’v | s |
¥ Area =

Frint blank line after Section Headings: [~ % Total

Apex [mi]
Fiesolution #
Signal / Moi

Print Columin Headings: W FIE;: o

Precizion: ’m
b awirur listed peaks: |20 _|:|
Lifies o e ’@ Minimum peak apex: [0.000 = ‘I‘ _I_

Significant peaks only: [

Frint Blank. line after Column Headings: [

Cancel |

Figure 15.27 Properties windows for auto printing

Table 15.3 Spectra Properties

Print data and Print the dataset filename and the

calibration calibration filename

name

Print Print the Instrument conditions
instrument

name

Method Editor
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Table 15.3 Spectra Properties (Continued)

Print
comments title

Print folder
name

Print borders

Print 1st
comment

Print the title from the comments window

Print the folder where the data is stored as
well as the dataset name

Print borders around the current display

Print the first comment from the
comments window

Table 15.4 Sequence Report Properties

Print section
headings

Print blank
line after
section
headings

Print column
headings

Print blank
line after
column
headings

Lines to print

Select whether the section heading of the
report is printed. The heading appears at
the top of each page, above any column
headings.

Prints a blank line after the section heading

Print column headings

Prints a blank line after the column
headings

Defines number of lines to print on each
page of the report.

Table 15.5 Mass List Contents Settings

Precision

Maximum
listed peaks

Set the decimal placing of the listed
masses

Specify the number of most intense peaks
in the mass range to be printed
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Table 15.5 Mass List Contents Settings

Set the minimum peak apex (millivolts)

Minimum

peak apex value. Peaks below this height are not
printed

Significant Print peaks which have been flagged as

peaks only significant only

The Window properties has no settings as the current window on
display in the main window is printed.

Select After Average to print after acquired profiles have been
averaged together. Select At End of Sample to print at the end
of sample acquisition. Select whether to print in Monochrome or
Colour in the Printing type box. The font size when printing can
be defined in the Text Scaling field. This is scaled as a factor to
the current font size on the display(hence 100% prints fonts
same size as display). Set the printed documents margin
dimensions in the Margins section of the window.

Method Editor
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Export

The "Method Editor - Export” window is identical to that described
in "Exporting ASCII data" on page 524. To access the Export
window select the "Export" label from the tree as shown in
Figure 15.28 below.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion
v @ Raster
v/ At Qualiy
v &5 Laser Firing
=] Wi Processing
v/ |~ Calibration
E% Pesk Cleanup
V| Monoisotopic Peak Picker
d g Peak Filtering
VIES tazcot
= 4 Applications
%  Compare Sequence
.: Oligo Analyzis
= Wiy Output
V= Print
v
[ Report
1 |on Finder
4 M5/MS
= 4 Acquizition
& Peak Selection
BH Raster
## Laser Fiing
= 4 Processing
& Peak Cleanup

g Peak Filtering
@2 Mascat

|»

[ Monaisatopic Peak Picker

= Wiy Output =
Bl b

Parent Data Export
|Exp0rt ASCI text ﬂ
File format: | PC - Columnz: {10 E

Delimiter; | comma | Decimal places: |0 le

Export; | Headings Frofile
Average | Processed Peaks

Format: | Intenszity b

Report intensities as m [

Data Storage...

Get Manual Settings

Save Method...

Any exported data is automatically saved to a file, in a similar
manner to the current method filename, in the default export
path e.g. C:\Program Files\Shimadzu Biotech Launchpad
\export\default.txt. Intensities are exported as raw counts unless

Figure 15.28 Method Editor - Export

the Report Intensities as mV is selected.

Method Editor

Load Method...




Report

Chapter 15: Automated operation

The "Method Editor - Report” window provides functionality to

produce a report file as a result of a sequence match or the mass
list of the current methods dataset. To access the Report window

select the "Report” label from the tree as shown in below.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion
v @ Raster
v/ At Qualiy
v &5 Laser Firing
=] Wi Processing
v/ |~ Calibration
E% Pesk Cleanup

d g Peak Filtering
VIES tazcot
= 4 Applications
%  Compare Sequence
.: Oligo Analyzis
= Wiy Output
V= Print
v|=# Export
o1y
1 |on Finder
vy M55
= Wi Acquisiion
& Peak Selection
v Bl Raster
v &5 Laser Firing
= wi_y Processing
& Peak Cleanup

0d g Peak Filtering
VIES tazcot
= Wiy Output

Kl

W[l Monoisotopic Peak Picker

v|f, Monoisotapic Peak Picker

|»

Parent Report

Report zelection

Repart Filenames:

Sequence Report
Mazs List

o

|Experiment File Bazed

Repoit

L)
K

=

Do Mot Report

Data Storage...

[T

Save Method...

Load Method...

Select whether to report a Mass List or a Sequence Report by
including the relevant entry in the Report box. Report filenames
are governed by the selection made in the Report Filename box.
Reports are saved to either the data filename (.run) used for the
current method or the experiment filename (.ker) of the current
Autorun.

Figure 15.29 Method Editor - Report

Method Editor
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lon finder

The "Method Editor - lon finder"” window allows you to define a list
of mass peaks of interest and use the lon Finder feature to extract
the corresponding intensities from a spectrum.

The feature allows you to:

® import, or generate, a list of masses/tolerances;
® export the data (for use in third-party applications).

To access the Report window select the "Report" label from the
tree as shown in below.

:: Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Acquisiion
7 @ Raster
w0 Auto Qualiy
v &5 Laser Firing
= Wiy Processing
v |7 Calibration
% Peak Cleanup
d m Monoizotopic Peak Picker
V[ Peak Filtering
VIS b azcot
= 4 Applications
% Compare Sequence
.: Oligo Analyzis
= Wi Dutput
V=) Frint
| Expaort
v [l Report
4 M5/MS
= 4 Acquisition
[ Pesk Selection
@ Raster
4% Laser Firing
= 4 Processing
% Pesk Cleanup
Lﬁ,’g’; Monnizotopic Peak Ficker
Il" Peak Filtering
&2 Mascot
= Wi Output

Parent Ion Finder

Kl |>F

Ion search template

Mass

Tolerance | | Settings... Add entry

Results file destination

Paste data | Import data...

Remove entrles| Remaove all

Folder: |

Folderfile. ..

Filename: |

Dialog data

Load new... |

[ Auto select filename

Save...

[rata Storage...

|

Save Method...

Load Methad...

Figure 15.30 Method Editor - lon finder

For each peak of interest, lon Finder examines the spectrum and
extracts its intensity (mass area). The results are presented in a
text report.

To use this feature, see "lon finder” on page 317.
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MS/MS Peak Selection

The "Method Editor - Peak Selection™ window provides
functionality for identifying how peaks are selected for MS/MS
processing. To access the Peak Selection window select the "Peak
Selection” label from the tree as shown in Figure 15.31 below.

:z Method Editor - default.mtd

Sample Method

Sample Method:- default.mtd
w3 Parent
= Wi Y Acquisition
v @ Raster
v/ At Qualiy
| 5 Laser Fiing
= Wiy Processing
v/ |~ Calibration
E% Pesk Cleanup
W[l Monoisotopic Peak Picker
d g Peak Filtering
v & Mazcot
= 4 Applications
%  Compare Sequence
.: Oligo Analyzis
= Wiy Output
V= Print
= Export
[ Report
1 |on Finder
vy M5MS
= Wi Y Acquisition
£ {2
v @ Raster
| 5 Laser Fiing
= Wi Processing
ﬁ Peak Cleanup
Vi, Monoisotapic Peak Picker
4 g Peak Filtering
VISR tazcot

|»

Chapter 15: Automated operation

Peak Selection for MS/MS Acquisition
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Figure 15.31 Method Editor - Peak Selection

The peak selection window contains a number of parameters the
user can set which are used as a criteria for MS/MS analysis.
Peaks selected for MS/MS must be above the Minimum mass

and below the Maximum mass. Peaks must be greater than the
Minimum peak intensity (20) of the largest peak intensity in
the spectrum. Set the order in which the peaks are sorted for
MS/MS by selecting increasing/decreasing mass or
increasing/decreasing intensity from the Sequence order: field.

When a Mascot PMF search is performed on the parent MS data,
two sets of MS/MS acquisitions are carried out. One set of peaks
is derived from peaks that had matches in the first MS/MS hit, the

Method Editor
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Method Editor

confirmation MS/MS, and one set from peaks that did not have
matches inside the first PMF hit, the investigation MS/MS. The
maximum number of peaks selected for confirmation PSDs is set
by the Max. Confirmation Peaks field and the maximum
number of peaks selected for the investigation MS/MS is set by
the Max. Investigation Peaks field. Setting either of these
fields to zero will prevent the respective MS/MS and Mascot
searches being carried out. If a Mascot search is not carried out
then the number of MS/MS is determined by Max. Confirmation
Peaks.

The Good PMF Score field is used to decide if confirmation
MS/MS are carried out. If the first/best PMF hits score is greater
than Good PMF Score, the confirmation MS/MS are not carried
out.
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Auto Experiment

Auto Experiment provides the facility to automatically analyse
and process samples. Processing involves acquiring the mass
spectral data and processing that data, by methods developed
using the Method Editor. Figure 15.32 shows the Auto
Experiment window. Facilities to edit, save and load
experiments are provided, however, only one experiment can be
active at any one time. It is started by selecting Auto
Experiment... from the MALDI-MS Acquisition menu.

E Auto Experiment !-
Flate Experiment
BE 2 aq % 8 4 = = = A
384 2 Brom wells Experiment file name nat set
Experiment Selection Selection Detail

O O O O O C Comments and Results
O O O O O C Comments Title:

coocooqg |

O O O O O C E|0mments Prefix:

@ @ @ O O G [ Results Fils:

oXoXoXoYe¥o | |

E-mail Motification

felelelelelelelelel]
felelelelelelelelel]

[ Upon completion of this experiment send an e-mail
to the address specified below.

feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
[eRelelelelelelelelolelelolelelololelolelolele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
[eRelelelelelelelelolelelolelelololelolelolele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelelelelel Lefe]
[eRelelelelelelelelolelelolelelololelolelolele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
[eRelelelelelelelelelelelelelelelelelelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
[eRelelelelelelelelolelelolelelololelolelolele o]
feRelelelelelelelelelolelololofeleleleleleleleLe]
fefelelelelelelele]

feRelelelelefelele] slelefelele [slelefeleleleleLe]
[eRelelelelelelele] slelelelele [slelelelelolele o]
feRelelelelefelele] slelefelele [slelefeleleleleLe]
feRelelelelefelele] slelefelele [slelefeleleleleLe]
fefelelelelelelele]

[eRelelelelelelelelolelelolelelololelolelolele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
feRelelelelelelelelelelelelelelelelefelelelele o]
[eRelelelelelelelelelelelelelelelelelelelelele o]

Samples i x|+
Type |Start |End |Samples Method D ata File Comments |

Figure 15.32 Auto Experiment window

An experiment consists of a sample plate, created using the
Sample Plate Editor, and groups of samples. A group of samples
consists of a selection of plate wells and an associated method,
created using the Method Editor. This provides the ability to
process samples in different ways, depending on the user
requirements, and to associate samples that have similar analysis
requirements together.
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There are three control groups within the Auto Experiment
window, each one having a particular scope of functionality.

All the buttons in toolbars are of a type that will display a tooltip,
which is a brief description of the purpose of the button, and
appear raised when the mouse pointer is stationary over a button.
Some buttons are automatically disabled, depending on the
current state of the experiment. All button functions are activated
by a left mouse button click.

Plate Controls

The plate controls are used to select the type of plate used in an
experiment, select and de-select samples, using the mouse
pointer and zoom in and out to display more or less of the sample
plate.

There are four controls in the group, including one toolbar; the
overall view of all the samples selected for the current
experiment, the current group of samples selected, the detail of
current group of samples and the plate toolbar. There is a text box
that is used to display the description of the currently selected
plate, this is located directly above the toolbar.

Wells are selected by either a single mouse click on the Selection
or Selection Detail plate displays, when the pointer is over the
required well, or by dragging the mouse with the left button down
across the wells of interest. To drag select wells in the Selection
Detail, select Select Wells from the detail’s menu, which is
activated by a right mouse button click, when over the detail.
Note that an expanded view of the Selection plate or the
Experiment plate is available by selection from the pull-right
menu on the plate diagram. The expanded view has the same

Expand experiment plate

functionality as the normal view, however, it can also be used to
identify a sample well, moving the mouse pointer over the
expanded plate view causes the well id under the mouse pointer
to be displayed at the bottom of the window.

The region of detail can be moved by holding down the left mouse
button, when in the detail area, on the Selection plate and
dragging to its new position. The same can be done with
Selection Detail except that Move Wells must be selected from
the menu available by holding down the right mouse button over
the Detail view.

Auto Experiment
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Table 15.6 Auto experiment - plate icons

Select the type of plate that will be used in this
experiment. A file open type dialog box is displayed,
which is used to select one of the plate files that
have already been created, by the Sample Plate
Editor.

Select Plate EH
Lok jr: |_J Stage j & EB-
) Mare [#]9ex4700+00-dez1 11ba,ple |#]384x340

|#] 4x46-fleximass-to-483r00.plt | #]364x2000+00-de1271ka,plt  |®] 384340
%] 4x46-quickmass-to-484r00.plt | #]384x2000+00-de2113ta.plt  |®] ABplate.|
|#]96x3400+00-de1Se3ta e |®]364x2800+00-del5a0ta.plt | ®]massteck
|#]96x3400+00-dez112ta . |®]3684x2800+00-de2115ta,plt | ®] plain-de1
|#]96x4700+00-de1487ta . |®]364x2800+96-ded555ta.plt | #] plain-dez

2l | i
Filename:  [35442800+36 dedB55ta.ph
Files of type: |Plate Files [*.plt] ﬂ Cancel

‘fou can set the plate selected here to be
the default plate, The default plate is
displayed at Auto Experiment start up,
unless it is replaced by a plate loaded
from an experiment file,

Make selected plate file the default platei v

The checkbox allows you set the selected plate as
the default.

Save the current plate to a file. This feature is
useful when a Chemical Printer or free-hand
experiment has been imported and the user wishes
to save the sample positions as an Axima plate.

Clear all selected wells from the Selection plate.

Increase the magnification of the Selection Detail.
This allows easier selection of single wells,
especially when using higher density plates.

Decrease the magnification of the Selection Detail.
This allows easier selection of groups of wells,
especially when using higher density plates.

Auto Experiment
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Table 15.6 Auto experiment - plate icons

Toggle the Experiment plate view between

""'f}: displaying the normal status view of the experiment
plate to one showing test results status (Pass, Fail,
or Uncertain) following Oligo analysis of the
samples.

Select whether or not a view of the Experiment

= plate is sent to the default printer at the end of the
experiment. Right click on the icon to select the
properties menu controlling header information
printed along with the plate diagram. (see
Figure 15.25 on page 193).

Allows the user to align the current plate, using the
same procedure as described in "Plate Alignment
for Axima instruments"” on page 128.

L

Experiment Controls

The experiment controls are used to open, save, and run
experiments. There is a text box directly above the toolbar, that
is used to display the current status or activity of Auto
Experiment.

Table 15.7 Auto experiment - experiment icons

Create a new empty experiment. The currently
:I selected plate type is used as the initial plate for
new experiment.

- Select/open a previously saved experiment. A file
= open type dialog box is displayed, which is used to
select a previously saved experiment file. The name
of the current experiment file is displayed in Auto
Experiment’s window caption.

Save an experiment with a user chosen name. A file

@? save type dialog is displayed, which is used to
selected the disk drive, directory and name of the
file. The file saved becomes the current experiment
file.

— Save the current experiment. If there is no name
= for the current experiment, then the user is asked
to provide one, as per e
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Table 15.7 Auto experiment - experiment icons

Import the comments for the current group from an
Ascii comments file. The required format for such a
file is described in "ASCII comment files" on

page 89 above.

Import an Ascii text file. The required format of
such a file is described in "ASCII text experiment
file formats™ on page 210 below.

Import a Method format file from an Ascii text file.
The format of the file is as defined in "ASCII Text
Method file format"” on page 214 below. The
complete experiment parameters are imported
including the plate/wells definition and the relevant
method(s) applied to these wells.

Start running the current experiment and optionally
generate an experiment results file.

If sample processing is being carried out, pause it.
If sample processing is paused, restart it.

If sample processing is being carried out or if
sample processing has paused, abort it.

Sample Groups Controls

A toolbar and list control constitute the sample group controls.
The toolbar is used to add, update and remove sample groups
and modify the running order of sample groups. Groups are
normally run in the order that they appear in the list control and
a well can only be processed once in a group. For example, if a
well is selected more than once in multiple groups, only the first
instance of the well is processed, remaining instances are ignore
or skipped. The list control is used to display current groups,
select method files, select data files, set sample comments and
modify selected samples.

Table 15.8 Auto experiment - samples icons

Create and append a new sample group to the list
control. The samples in the group are the ones that
are currently selected in the Selection plate.
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Table 15.8 Auto experiment - samples icons

_ Modify/Update the currently selected sample group,
with the currently selected wells in the Selection
plate.

Remove the currently selected sample group.

Move the currently selected group up the list. This
‘} results in the selected group being processed
sooner than it would have been prior to the move.

Move the currently selected group down the list.
1" This results in the selected group being processed
later than it would have been prior to the move.
The list control can be used to display and modify sample group
settings. Some of the columns in the control are editable fields
and can be modified. Double clicking the left mouse button on the
required cell displays an edit box, that is used to enter new
values. Moving to a different field or pressing the Enter key will
update the field with the new value. If a field displays a | button
then a further dialog box will be activated when clicking on it, the
type of dialog displayed depends on the field selected. There are
four types of fields in the list control; read only, editable, editable
with dialog box and editable only with dialog box.

The fields are described as follows;

Type - A read only field that indicates whether the samples in the
group are mass scale calibration samples, Cal, or processing
samples, Pro. This information is derived from the method being
used for the sample group. Cal samples are identified on the
sample plate by an orange ring around the selected well.

If Cal group(s) is/are preceding Pro group(s), sample processing
order is optimised so that Pro samples are associated to the
nearest Cal sample and that nearest Cal sample is processed
prior to the associated Pro samples. In this case samples may be
processed outside of the normally expected sample group
running order.

Start - An editable field that is used to denote the location of the
first sample in the sample group. This is normally set using the
Selection plate and w7l or buttons.

End - An editable field that is used to denote the location of the
last sample in the sample group. This is normally set using the
Selection plate and gl or buttons.

g

Auto Experiment



Chapter 15: Automated operation

Samples - A read only field that denotes the number of samples
in the group.

Method - An editable field with a dialog box activation button,
that contains the method file to be used to process the sample
group. The dialog box is of a standard file open/selection type,
but only files that exist are allowed to be selected.

Data File - An editable field with a dialog box activation button,
that contains the data file that the mass spectral data will be
written to. The dialog box is of a standard file open/selection
type, files that do not exist are permitted.

Comments - A read only field with a dialog box activation button.
This is used to enter, or modify, the comments, which is a user
settable free text field, for each of the samples in the group. The
information displayed in the field is the number of samples with
a comment of length greater than zero, to the total number of
samples in the group. The dialog box contains a list control with
two columns, Well ID and Comment. The Well ID field is the
location of the sample and is read only and Comment is the
comment for the sample and is an editable field.

Auto Experiment
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ASCII text experiment file formats

The 2 types of ASCII experiment files which can be imported into
the Auto experiment are described here. The only essential
difference between the two is that the first assumes that a
standard plate is defined and loaded see "Experiment Controls"
on page 206, so that all well locations are predefined. the second
defines its own plate by specifying the location and size of
samples, and so is particularly suited for 2D gel experiments.

Both file formats are based on a delimited text file such as
is commonly exported from a spreadsheet program.

One line of text contains all the information required to
describe a single sample.

Each line is divided into fields separated by a single
character, that is only used for field separating, this must
be a space or tab.

Lines are terminated with a carriage return or line feed
character.

Any lines encountered, during file import, which do not
adhere to the expected file format are rejected.

The order of fields is fixed though not all are required.

ASCII text experiment file formats
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The following table describes the fields.

Table 15.9 Delimited Ascii text Experiment file fields

Field
Name

Well ID

Sample

Data File

Obligatory

YES

YES

NO

Description

The well identifier e.g. Al

To specify an irregular well pattern,
such as might be expected with a
2D gel, specify spot location and
size in the format

WelllD(x-pos,y-pos,diameter)
where

X-pos = Horizontal distance mm
from plate left hand edge to spot
centre

y-pos = Vertical distance (mm)
from plate bottom edge to spot
centre. (Figure 13.8 on page 125)

diameter = spot diameter mm

N.B. Parentheses and commas
must be supplied, there must be no
space between WelllD and the
openening parenthesis.

The identifier for the sample, this
will be placed into the comment
field for the sample. If this field
requires spaces then the delimiter
character must be a TAB

The name of the data file, or its
location, including drive letter and
full path. If no data file is specified
the experiment will supply a default
name.

ASCII text experiment file formats
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Well ID

Table 15.9 Delimited Ascii text Experiment file fields

Field . ..
Name Obligatory Description
Method No The name of the methodfile, or its

location, including drive letter and
full path. If none is supplied, the
experiment will supply the last
method file used, or entered in this
file, or else flag the line as having
an error

The two file fragments examples below are given to illustrate the
above rules. The first is for a file with a predefined sample plate
where no sample spot size or location information is required. The
first example highlights an example of each of the Field Names in,
Table 15.9 on page 211 above, and a white space delimiting
character. Two other fields are also recognized these are:

/primer=mass
and

/noprint
The first of these specifies a mass value and is primarily intended
for and is mandatory in the Oligo Analysis experiment (see
"Automated Quality Analysis of Oligomers" on page 187). The
second field specifies that any general output (spectra etc.) is to
be suppressed for the current sample. These two fields are not
restricted to any particular order, but they must follow any other
fields.

Al First C:\data\foldera\fileAl C:\methods\methl.mtd

C:\da

ileA2<C:\methods\meth1l.mtd>

B1 Thirdgample text (C:\data\folderb\fileB
@ 4th sample text{ )C:\datavol

O o‘r\b\fneB
Tab white Method

space Data File
Sample ID

Figure 15.33 ASCII Experiment file example input for a
predefined plate

ASCII text experiment file formats
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Next is a file suitable for a free-hand plate where sample spot
location and size is specified. In the examples shown:

A1(71,98,5) First sample text C:\data\foldera\fileAl C:\methods\mett

A2(62,88,4) 2nd sample text  C:\data\foldera\fileA2 C:\methods\met|
B1(44,60,2) Third sample text C:\data\folderb\fileB

B2(22,7,2) | 4thsampletext  C:\data\folderb\fileB

ﬂ\

The centre of Sample B2 is located 22 mm horizontally from the left
hand edge of the plate, and 7 mm vertically from the bottom edge
of the plate, the sample is 2 mm in diameter. Note the use of
commas to separate the numeric location and size entries. Also
note that there is no space between B2 and (in the Well ID field.

Figure 15.34 ASCII Experiment file - 2D gel example

In either case A1l and A2 will be acquired into two different files,
file A1 and file A2, both in folder of C:\data. Whereas B1 and B2
are both acquired into a single file fileB in folderb of C:\data.
Samples B1 and B2 will use method file methl.mtd, because it is
the last method specified and as such supplied as default to
samples B1 and B2 which have no method specified.

ASCII text experiment file formats
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ASCII Text Method file format

The "RunPlate” method file facility allows the definition of a
complete experiment. The parameters for the run plate method
are an ASCII based stream that is "HTML like" format. It is block
structured and each block starts with the block name and ends in
the negation of the block. Parameters are single line based as
defined below:

<BlockName=>
</BlockName=>

<ParameterValue=Value inside double quotes>

All block names and parameter value names are case insensitive.
Whitespace in the stream is stripped and ignored. Whitespace is
defined as space, tab, carriage return and line feed characters.
The currently defined blocks and parameters are as follows:

<Experiment>
<Plate>
<Title="string">
<Width="float mm">
<Height="float mm">
<Well>
<ID="string">
<X="float mm">
<Y="float mm">
<Geometry="ordinal"> (circular, square,
rectangular)
<Xsize="float mm"> (diameter for circular)
<Ysize="float mm">
</Well>
</Plate>
<Group>
<Well>
<ID="string"> (Must match a well defined in
the plate definition)
<Comment="string">
</Well>
<Method>
<DataStorage>
</DataStorage=>
<MS1=>

ASCII Text Method file format



Chapter 15: Automated operation

<Acquisition>
<Raster>
<AutoQuality>
<LaserFiring>
</Acquisition>
<Processing>
<Calibration>
<PeakCleanup>
<MonolsotopicPicker>
<PeakFiltering>
<Mascot>
</Processing>
<Applications>
<CompareSequence>
<OligoAnalysis>
</Applications>
<Output>

<Print>
<Export>
</Output>
</MS1>
<MS2>
<Acquisition>
<PeakSelection>
<Raster>
<AutoQuality>
<LaserFiring>
</Acquisition>
<Processing=>
<PeakCleanup>

<MonolsotopicPicker>

<PeakFiltering>
<Mascot>
</Processing>
<Output>
<Print>
<Export>
</Output>
</MS2>

</Method>

</Group>
</Experiment>

Values that are not specified in the experiment/method will be set
to default values. These values are not fixed and may vary from

release to release. Hence ALL important values should be set.

ASCII Text Method file format
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Block definitions for the method block are as follows

Block<DataStorage>

<NumberOfAverage="unsigned integer">
<StoreProfiles="enumeration"> (Never, All, AfterAverage,
AtEndOfSample)

<CompressData="enumeration"> (false, true)
<DataFile="string">

Block <MSx> <Acquisition><Raster>

<CentreX="float microns">
<CentreY="float microns">
<Width="float microns">
<Height="float microns">

<Type="enumeration"> (regular, freehand)
<NumPoints="unsigned integer">
<Path="enumeration"> (tv, serpentine)

<Point="float microns, float microns">

For regular rasters the Point values are not required as they are
calculated based on width/height and number of points. Multiple
Point values are allowed (up to 100)

Block <MSx><Acquisition><AutoQuality>

<MonitorRange="float lower mass, float upper mass">
<NoiseStart="float mass">

<NoiseWidth="float mass">

<PowerLimits="unsigned lower power(0..180), unsigned upper
power (0..180)">

<StartPower="unsigned power (0..180)">
<Prescan="enumeration"> (true, false)
<PrescanProfilesPerPt="unsigned integer">
<MinPoints="unsigned integer">
<CutoffPercent="unsigned integer (0..100)">
<MinlIntensity="unsigned integer mv (0..2000)">
<MinResolution="unsigned integer">

<MinSN="unsigned integer">

<MinSNPercent="unsigned integer (0..100)">
<MaxRejects="unsigned integer">
<LockMassEnable="enumeration”> (true, false)
<LockMass="float mass">

<LockMassTol="float">

<LockMassUnits="enumeration"> (Da, mDa, ppt, ppm)

ASCII Text Method file format



Chapter 15: Automated operation

Block <MSx><Acquisition><LaserFiring>

<Configuration="string"> (configuration or mode name, must be
accessible in parameters)

<MassRange="float low mass, float high mass">
<Calibration="string"> (acquisition calibration name, must
be accessible)

<Power="unsigned integer (0..180)">

<Profiles="unsigned integer">

<Accumulation="enumeration"> (1,2,5,10,20,50,100,200)

The following parameters only have meaning for the Axima
Confidence/Assurance instruments and will be ignored if specified
for the Axima QIT instruments

<Neutrals="enumaration"> (true, false)
<Gate="enumeration"> (off, on, blank)
<GateLow="float lower mass">  (only lower mass used for
blanking)

<GateHigh="float upper mass'">
<PulsedExtract="enumeration"> (off, on)
<PulsedExtractMass="float mass">

The following parameters only have meaning for an Axima QIT
instrument and will be ignored if specified for the Axima
Confidense/Assurance instruments.
<AcquisitionMode="enumeration"> (xlow, low, mid, high,
xhigh, custom)

<CustomName="string"> (only used if AcquisitionMode
= Custom)

Block <MS2-5><Acquisition><MSN>

<PrecursorList="float precursorl, float precursor2 etc">
(precursors 1 through 4 are allowed. Only those precursors
consistent with the MSn will be used.)

<GatelList="enumeration, enumeration etc">
(70, 250, 500, 1000 list of values one for each precursor ion
specified)

<CIDList="unsigned, unsigned etc">
(0..1000 list of values one for each precursor ion specified)

<CIDGas="enumeration"> (Argon, Other)
Block <MS2><Acquisition><PeakSelection>

<MaxPeaks="unsigned">
<MinMass="unsigned integer Da">
<MinlIntensity="unsigned integer"> (0..100 percent)

ASCII Text Method file format

217



218

Chapter 15: Automated operation

<SequenceOrder="enumeration">

(Increasinglntensity, IncreasingMass, Decreasinglntensity,
DecreasingMass)

<MaxParentMass="unsigned integer Da">

Block <MSI><Processing><Calibration>

<Reference="float mass, string formula'>
<Tolerance="unsigned integer">
<ToleranceUnits="enumeration"> (Da, mDa, ppt, ppm)
<FitThruZero="enumeration"> (true, false)
<OutputFile="string"> (must have write permissions)

Multiple Reference values are allowed

Block <MSx><Processing><PeakCleanup>

<SmoothMethod="enumeration"> (Off, Average, Gaussian,
SavitskyGolay)

<SmoothWidth="unsigned integer">
<BaselineSubtract="enumeration"> (true, false)
<BaselineWidth="unsigned integer"> ( > 0)
<PeakMethod="enumeration">

(ThresholdApex, ThresholdCentroid,GradientCentroid, ThresholdC
entroid25, GradientCentroid25)

<PeakWidth="unsigned integer"> (=0
<PeakRejection="unsigned integer">

<PeakThreshold="float mv">

<PeakArea="enumeration"> (ToBaseline, ToLimits)
<Average="enumeration"> (All, Tagged)

Block <MSx><Processing><MonolsotopicPicker>

<MinMass="unsigned integer">
<MaxMass="unsigned integer">

<Minlsotopes="unsigned integer"> (=0
<MaxVariationPercent="unsigned integer"> (0..100)
<Overlapping="enumeration"> (true, false)

<MinOverlapPercent="unsigned integer"> (1..100)

Block <MSx>Processing><PeakFiltering>

<FilterValue="string"> (Value can be formula or floating
point value)

<FilterTolerance="float">

<ToleranceUnits="enumeration"> (Da, mDa, ppt, ppm)
<FormulaeAre="enumeration"> (Average, MostAbundant,
Monolsotopic)

ASCII Text Method file format
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Multiple FilterValue values are allowed

Block <MSI|><Processing><Mascot>

<Title="string">

<Database="string">

<Taxonomy="string">

<Enzyme="string">

<MissedCleavages="unsigned integer">
<FixedModification="string">
<VariableModification="string">

<ProteinMass="unsigned integer">(kDa)
<PeptideTolerance="float">
<PeptideTolUnits="enumeration">(Da, mDa, ppm, percent)
<MassValues="enumeration">=(MH, M)
<Overview="enumeration">(true, false)
<ReportLength="unsigned integer">=(Number of entries to
report)

<MaxSearchPeaks="unsigned integer">(Number of peaks to
search)

Multiple FixedModification and VariableModification values are
allowed.

Block <MS2><Processing><Mascot>

<Title="string">

<Database="string">

<Taxonomy="string">

<Enzyme="string">

<MissedCleavages="unsigned integer">
<FixedModification="string">
<VariableModification="string">

<ProteinMass="unsigned integer">(kDa)
<PeptideTolerance="float">
<PeptideTolUnits="enumeration">(Da, mDa, ppm, percent)
<MSMSTolerance="float">
<MSMSTolUnits="enumeration">(Da, mDa)
<MassValues="enumeration">(Monoisotopic, Average)
<ICAT="enumeration">(true, false)
<PeptideCharge="string">(Valid values are 1+, 2+, 3+, 4+, 5+,
6+)

<Overview="enumeration">(true, false)
<Instrument="string">(Valid values are default,
MALDI_TOF_PSD, MALDI_TOF_TOF)
<ReportLength="unsigned integer">=(Number of entries to
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report)
<MaxSearchPeaks="unsigned integer">(Number of peaks to
search)

Multiple FixedModification and VariableModification values are
allowed.

Block <MS|>Applications><OligoAnalysis>

<ModificationEntry>
<ModificationType="enumeration"> (Loss, Gain)
<ModificationMass="float mass Da">
<ModificationMaxPercent="unsigned integer"> (0..100
percent)
</ModificationEntry>
<MinLossDivisor="unsigned integer">=  (minimum loss checked
= parent /
minlossdivisor)
<MaxGainMultiplier="unsigned integer"= (maximum gain
checked = parent
* maxgain multiplier)
<Tolerance="unsigned integer">
<ToleranceUnits="enumeration"> (Da, mDa, ppt, ppm)
<NoiseEstimate="enumeration"> (Median, Baseline)
<LowerLimitAreas="unsigned integer"> (0..100 percent
modifications as%

of primer)
<LowerLimitSN="unsigned integer"> (applied to the primer
mass)
<LowerLimitRes="unsigned integer"> (applied to the primer)

<UpperLimitAreas="unsigned integer"> (0..100 percent
modifications as
percent of primer)

<UpperLimitSN="unsigned integer"> (applied to primer
mass)

<UpperLImitRes="unsigned integer"> (applied to the
primer)

<GenerateMetafiles="enumeration"> (true, false)
<PrintSpectra="enumeration"> (true, false)
<OverwriteFiles="enumeration"> (true, false)

<LowerDisplayLimit="unsigned integer'>=(percent, lower mass
used minus percantage)

<UpperDisplayLimit="unisgned integer"'>=(percent, upper mass
used plus percentage)

<OutputFilename="string"> (destination of results)

Multiple ModificationEntry blocks are allowed
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Block <MSx><Output><Print>

<PrintTime="enumeration">(AfterAverage, EndOfSample)
<PrintFormat="enumeration">(Colour, Monochrome)
<PrintFontScale="unsigned integer">(1..100 percent)
<LeftMargin="float mm">

<RightMargin="float mm">

<TopMargin="float mm">

<BottomMargin="float mm">
<PrintType="enumeration">(Spectra, MassList, SeqReport,
Window)

<SpectraDataName="enumeration">(true, false)
<SpectralnstName="enumeration">(true, false)
<SpectraCommentTitle="enumeration">(true, false)
<SpectraFolderName="enumeration">(true, false)
<SpectraBorders="enumeration">(true, false)
<SpectralstComment="enumeration">(true, false)
<MasslListSectionHeaders="enumeration">(true, false)
<MasslListSectionHeadersBlank="enumeration">(true, false)
<MassListColumnHeadings="enumeration">(true, false)
<MassListColumnHeadingsBlank="enumeration">(true, false)
<MassListShowMass="enumeration">(true, false)
<MassListShowPercentArea="enumeration">(true, false)
<MassListShowPercentTotal="enumeration">(true, false)
<MassListShowApex="enumeration">(true, false)
<MassListShowFlags="enumeration">(true, false)
<MassListLinesPerPage="unsigned integer">
<MassListPrecision="enumeration">(0,1,2,3,4,5)
<MassListMaxPeaks="unsigned integer">
<MassListMinApex="unsigned integer">(0..100 percent)
<MassListSignificantOnly="enumeration">(true, false)
<SeqReportSectionHeadings="enumeration">(true, false)
<SegReportSectionHeadingsBlank="enumeration">(true, false)
<SegReportColumnHeadings="enumeration">(true, false)
<SegReportColumnHeadingsBlank="enumeration">(true, false)
<SegReportLinesPerPage="unsigned integer">

Multiple PrintType values are allowed

Block <MSx><Output><Export>

<ExportDestination="enumeration">(PC, UNIX)
<Columns="unsigned integer">( > 0)
<Delimiter="enumeration">(comma, space, tab, hash)
<DecimalPlaces="unsigned integer">

ASCII Text Method file format
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<ExportType="enumeration">(headings, profile, average,
processed, peaks)
<Format="enumeration">(intensity, mass, massintensity)

Multiple ExportType values are allowed
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Displaying Auto Experiment Results

Experiment results can be displayed within the MALDI-MS
application, by opening a results file. A results file is opened by
selecting a file using the file open dialog box displayed when
Open Auto Experiment Results is selected from application’s
File menu.

The display is a summary of what samples were analysed and
what tests were carried out on those samples during an auto
experiment. The results take the form of a tree structure.

You can view the results of your experiment using the Auto
Experiment Results viewer:

4 MALDI-MS =] 3
File Edit Yiew Instrument Automation Processing Help
| | & |‘| El | | | | | Display: IAuto Experiment Results j Profiles: |1-2UU - Masses:l‘l-?DD N'Nl
C:\Documents and Settingsirobertoly Dot \LC MALDIResultst6 protein mix. SiResuits.rex | a
well |5amp1l| Test | @
' %
I—I LC MN.D[ ﬁ
| results #iie
;harne Accession |Weight |Score Matches ‘@l
Chain &, Identification And Struch | gil6730143 S6216.100 | 1550.000 |86 |
Chain &, Kinetic And Crystallograp | gil62738464 | 97671.720 | 1880.000 |86
Complex OF Glycogen Phosphoryl: | gil 1633146 | 97697.760 | 1880.000 |86
K1 I =
For Help, press F1 | i

The main display shows you a graphical representation of the
experiment results.

There are three levels to the tree structure;
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® Sample - Details about the sample like well ID and sample
ID.

® Tests - The types of tests carried out on the sample.

® Test Results - The results of a test, in a simple table format,
and what data files were used by the test.
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Using Auto Experiment Results viewer

This section describes how to:
® view the results,
® interpret the results,
® display the mass list,
® display spectrum and Mascot results.

Viewing results
® You can:
® expand and compress tree nodes,
® adjust column widths.

Expand tree nodes

You can expand any node that has a solid triangle in its bottom
right hand corner.

4 AE0D23_0001-118-1881_0001 - MALDI-MS M= E3
File Edit Yiew Instrument Automation Processing Help
- ]
Dql nl & || El Ql @l k!?l Mlol I Display:lnuto Experiment Results j Profiles: I 1-16 - Masses:l 1453-2426 |
C:\Program Files)Shimadzu Biotech LaunchpadiDatalCustomersiUniversity of St Andrews #417auto experiment MS_MS. rex | oS
well |Sample ID | Test | &
calGt: = -3
H18 2
-
calll? +O%
18 Double-click within the node) |
B
=
< [P
Kl [— =
For Help, press F1 MM i
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To expand a node, move the mouse pointer over the node and
double-click:

f AE0D23_D001-118-1881_0001 - MALDI-MS =] 3

File Edit Yiew Instrument Automation Processing Help
= 2 S| 2| | @ Display:|AutoExperimentResuIts ﬂ ProFiIes:|1-16 v Masses: | 1453-2426 49|

C:\Program Files)Shimadzu Biotech LaunchpadiDatalCustomersiUniversity of St Andrews #417auto experiment MS_MS. rex |

i
well |Sample ID | Test | &
calGL: “| &
H1& |ADHTD | 2

] -
Data Acquisition +O%

Data Acquisition <t

CID on 965.52

Data Acquisition

cIb on 125174 Double-click within the node)

Data Acquisition
CID on 909,02

Data Acquisition
CIDon 16158.91

Data Acquisition
CID on 925,04

Mascot Search

Inwvestigation
calll?
& =
1 [ o] ]
Kl [— b
For Help, press F1 MM

To compress the tree node, double-click the node.
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You can continue to expand the node tree by double-clicking
within the new nodes to reveal further information:

4. AEDDZ3_0001-118-1881_0001 - MALDI-MS
File Edit Yiew Instrument Automation Processing Help

S[=1 E3

||| o

s

.

= 2 S| K2| o< |@| Display: |Auto Experiment Results ﬂ Profiles: | 1-16 v Masses: | 1453-2426 49|
C:\Program Files)Shimadzu Biotech LaunchpadiDatalCustomersiUniversity of St Andrews #417auto experiment MS_MS. rex |
Well |Sample ID | Test |
calGt: =t
Hig [&DHTD |
]
Data Acquisition
Data Acquisition
CID on 965,52
]
Data File
)
C:\Program FilesiShimadzu Biotech LaunchpadiDatalCustomersiUniversity of St Andrews #417\4E0023_000
Results
Start End Result
16/05/2006 14:28:50 | 16/05/2006 14:30:37 Campleted
Data Acquisition —
CIDon 1251.74
Data Acquisition
CID on 909,02
Data Acquisition
CIDon 16158.91 -
4
| | »
Kl i b

For Help, press F1

UM

Comepress tree nodes

To compress a node, move the mouse pointer over the node and
double-click.

Adjust column widths

You can adjust the width of a column:

1. Moving the mouse over a column headers" divider until the
resize column pointer is displayed: +

2. Hold down the left-mouse button and move the mouse to

resize the column.

Displaying mass lists
For Mascot Search Investigation nodes, you can view the mass
lists submitted to the Mascot search engine.

1. Double-click the required node to reveal the Data File node.
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2. Double-click the "empty" node to reveal the mass list:

& -MALDI-MS

File Edit Yiew Instrument Automation Processing Help

= B | S| W2| ~<|@| Display: |Aut0 Experiment Results ﬂ Profiles: | 1-16 v Masses:| 1459-2426 |4¥]

am FilestShimadzu Biotech LaunchpadiDatalCustomersiUniversity of St Andrews #417\auto experiment M5_MS.rex | oS

| Sample ID | Test &
Data Acquisition d &
CIDon 1251.74 ﬁ
Data Acquisition =
I on 909,02 e
Data Acquisition <t
CIDon 16158.91
[raka Acquisition

CID on 925.04

Mascot Search

Inwvestigation
S Data File

=)

‘IC:'l,Program Files\Shimadzu Biokech Launchpad'l,Data'l,CL‘ners'l,University of 5t Andrews #417AE0023_0001-H18-5

‘IC:'l,Program Files\Shimadzu Biokech Launchpad'l,Data'l,CustoNs'l,University of 5t Andrews #417\AE0023_0001-H18-1|__|

‘IC:'l,Program Files\Shimadzu Biokech Launchpad'l,Dataﬁ,Customer}\Qniversity of 5t Andrews #417AE0023_0001-H18-5

‘IC:'l,Program Files\Shimadzu Biokech LaunchpadiDatatCustomersiUikyersity of St Andrews #4174E0023_0001-H18-1

‘IC:'l,Program Files\Shimadzu Biokech Launchpad'l,Data'l,Customers'l,Univé\iity of 5t Andrews #4171AE0023_0001-H18-5 |

1 \ »

Far Help, press F1 \ UM

Peaks

Mass Intensity Significance

100,230 1492103 149553491

102157 | 2672269 272993028 Double-click within the node

112,253 2297301 257875.928 to dISplay the mass I|St

120,196 11203467 1346611.556

155,196 1767 667 279637546

173,220 2022175 350251, 164

175.272 5979.452 1045030.556

201.217 5161.040 1035485.969

229,186 3511.186 §73470.500

230,220 2387.799 S49719.105

246,357 1509.052 445726.554

296,455 1525646 452285.363

300,325 1590.666 S67519.949

301,250 1527.193 S50496,703

376,369 4000,729 1505750,327
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Displaying spectrum and Mascot data

Nodes that allow you to display their results as either a spectrum
or Mascot results, have a grey square at its top left corner:

Data File
:mmws #417\AE0023_0001-H15-5
Results —_

Start End Result

16/08/2006 14:28:50 | 16/08/2006 14:30:37 Completed

You display spectrum and Mascot data within another tile. When
you select the required data, the Tile Manger is displayed to allow
you place the new, typically, alongside the experiment results.

Refer to the Getting started guide, Chapter 2: Using the Axima,
Launchpad & MALDI-MS, section Multiple tiles.

To display the Tile Manager:
1. Move the mouse pointer over the square, it changes to this:

'y

2. ﬁouble-click the mouse left button:

Tile Manager

Current Tile Lapout

Cancel

T— Insert a row

Row ‘./

Calurmn

Inzet
Dizplay

or column

Settings
Delete

Row

Calurmn
Inzet
Al Inzets

3. Select the Insert == Row or Insert == Column buttons;
see the following images for examples.

Using Auto Experiment Results viewer



Chapter 15: Automated operation

Spectrum display

The following image shows a spectrum of the selected data
displayed in a left-hand column:

54 AEDD23_0001-118-1881_0001, AE0023_0001-H18-969_0001 - MALDI-MS

File Edit Yiew Instrument Automation Processing Help

EI_I J @ ﬂ ﬁlﬁl Display: |Spectrum ﬂ Profiles: [ 1-16 v Masses:| 1459-2426 M
O%lnt. 20 mY C:\Program Files',Shimadzu Biotech Launchpad\DatalCustomerstUniversity of St £ 5-@
1 881 87 well Sample ID | Test | E

: calG1? J=l
100 Hig ADH TD | g
= Data Acquisition ?

i A

on 968,

50 S Data File %
C:\Program Files!Shimac “

Results t
40 Start B
16/05/2006 14:28:50 ?

o T

20 1866.27 o 125t 4 Sl
Data Acquisition —
0 . hoodh CID on 909,02 ¥ |
1500 2000 Data Acquisition i
Mass/Charge L coenieisa f [
K — pEs

UM
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Mascot display

The following image shows a Mascot result of the selected data
displayed in a left-hand column:

4. AEDDZ3_0001-118-1881_0001, AEDD23_0001-H18-969_0001 - MALDI-MS
File Edit Yiew Instrument Automation Processing Help

= =] J @ ﬂ a4 | @ Display:|nuto Experiment Results ﬂ ProFiIes:|1-16 v Masses: | 1453-2426 |+

h 4

* ||otech LaunchpadiDatalCustomersiUniversity of St Andrews #417\auto experime| s
MATRIX } / - )
sciveis Mascot Search Test | 6
R . l t . Results d @
esults Start End ﬁ
S04
User . Administrator 16/08/2006 14:46:45 | 16/08/2006 14:45:33 3
Email : Mascot Search <
Search title Inwvestigation
M5 data file : Automatically uploaded data '_ Data File J
Database : Sprot sprot (208005 sequenc [
i . LEE: )
Timestamp + 16 Aug 2006 at 13:55:47 GMT C:\Program Files),Shimadzu Biotech LaunchpadiDatalCusl
Significant hits: ALBU BO¥IH (P02769) Serum T
ALBU FELCA (P49064} Serum C:\Program FilesiShimadzu Biotech LaunchpadiDatalCusl
— )
C:\Program FilesiShimadzu Biotech LaunchpadiDatalCusl
. gl r N 4 . )
Py Db“b]]-“.‘ Based Mowse Score C:\Program Files\Shimadzu Biotech LaunchpadiDatalCusl
)
. . . C:\Program FilesiShimadzu Biotech LaunchpadiDatalCusl
Tons score 12 -10%Log(P), where P is the probabaity that
: Results
the observed match is a random event. b
Individual ions scores = 36 indicate identity or extensive Name Acce:
homology (pﬁo. 05). f Click to view Mascot peptide summary results I=|
i | 3 Y [ 0|
Kl i 2]
For Help, press F1 MM

Multiple tiles

Refer to the Getting started guide, Chapter 2: Using the Axima,
Launchpad & MALDI-MS, section Multiple tiles.

The following buttons, usually on the right-hand side of the
display, allow you to manage the display

Button Function
o Zoom width - with two or more columns,
expands tile to full width.
@ Zoom height - with two or more columns,
expands tile to full height.
@ Full window - expands tile to full window size.

Using Auto Experiment Results viewer
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Button Function

Full window - expands the next tile to full window
size.

Refresh - will re-read the currently loaded results
file, if it has changed.

Output results - use this button if you wish to
save the experiment results to a text file. The file
is a tab delimited text file, which is compatible
with spreadsheets.

B & &
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Introduction

The quality of the data obtained from the instrument depends on
a number of factors, namely:

® the preparation of the sample and its accurate positioning
on the sample slide,

® the calibration of the instrument so that mass
measurement will be accurate and

® processing the data to reduce baseline noise and to
improve the signal to noise ratio.

To clean up collected data we need to use the "Peak Cleanup”
window.

Select Peak Processing... from the Processing menu
(Figure 16.1).

“d angio2_msms0006, pl4r_msms0004 - MALDI-MS H=]
File Edit “iew Instrument Aubomation | Processing Help

=]

J @ ﬂ At x| Profiles: [1 v Masses:|12-1040 1431

236 Introduction

Chromatography...

Polymers...

Sequence Calculakar,.,
Reference Editar, ..

Select Peaks. .,

Manual Peak Assignment. ..

Internek Search...

Figure 16.1 Processing menu

The "Peak clean up" window is a tabbed dialogue with three tabs.
The parameters on the main Identification tab have 4 basic
categories as follows (see Figure 16.2 on page 237).

® Smoothing of the data to remove/reduce the effects of high
frequency noise.

® Baseline subtraction to remove/reduce very low frequency
noise from the spectrum.

® Peak detection.
® Peak reporting.
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These basic categories will in many cases be all that are required
for data cleanup. In addition prior to these basic categories profile
tagging can also be used to improve the quality of the data.

M Peak Processing [_ [}

Qataset:.| 1 angll_ 0001 ﬂ Trace: ,?J Sample: | 021 _%l

Peak Cleanup l Peak. Picking ] Peak Filkering ]

J Scenario: |ndvanced ﬂ

Advanced Settings

Profile average: * Al profiles  © Tagged profiles

Peak width: 20 J;I chans T_I.
Pealk area: i 40; . le

Smoaothing method: |P\verage ﬂ

Smoothing filker width: |20 E chans T _l.

¥ Subtract baseline

EBaseline Filter width: an le chans T _I,

Peak detection method: |Threshold - 25% Centroid ﬂ

Threshold 25% Centroid Peak Detection Settings
Double Threshald: [ :‘m:
Threshald bype: . :'JJQT ol J_'u&
Threshald offset: 0.500 ! m
Threshold response: 1.000 ® m

Apply to Tiles: m % Apply to Samples: ’ﬁ ﬂ @

4 Advanced @ Poisson

Figure 16.2 The "Peak Cleanup" window
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Combining "tagged" profiles

Often the data collected can be improved in a number of ways.
Firstly any number of the collected profiles may contain nothing
but solvent matrix or uninteresting background noise
(particularly data collected from electrophoresis gels).

These profiles can be discarded, after data have been collected,
by tagging specific profiles of interest. The method of peak
tagging is described in "Tagging peaks using the Chromatography
window" on page 511. This feature will only be available when
data have been stored using the Store profiles All or After
average option.

On the "Peak clean up" window, the Average option specifies
whether All profiles in the range displayed, or only the Tagged
profiles are averaged.

By selecting Tagged profiles only profiles tagged as described
are added together. This generally gives better results than if
profiles were included with little or no information in them.

Combining "tagged" profiles
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Select the scenario appropriate to your experiment; only the
parameter fields appropriate for you setting are displayed.
Selecting the Advanced scenario displays all the fields.

Option

Scenario options

Description

Non-isotopically Defaults to using:

resolved peaks

Isotopically
resolved peaks

Peak harvester

Advanced

® Average smoothing.

® Threshold apex peak detection
algorithm.

Defaults to using:
® Gaussian smoothing.

® Centroid-based peak detection
algorithms.

® Threshold 25% centroid detection
algorithm.

This morphological peak detection
algorithm has no user settings.
Subsequently, Poisson modelling is applied
to determine which peak in an isotopically
resolved group represents the monoisotopic
mass of a peptide.

References:

(a) P. Soille. Morphological Image Analysis:
Principles and Applications. Springer.
(Verlag, Berlin, 1999.)

(b) Breen E J, et al. Automatic poisson peak
harvesting for high throughput protein ide

All parameters are available.

Scenario
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100

S0

100

93}
o

o

Smoothing collected data

Smoothing the data reduces the "spikiness" caused by transient
signals (Figure 16.3).

Original data

Smoothed data

T T T T T T T T T T T T T T T T T
S600 5800 5000 5200 5400

Figure 16.3 Smoothed data using an "Average" filter

Three methods are available for smoothing the data, Average,

Gaussian and Savitsky-Golay. The "average" smoothing filter
simply moves along the collected data channels adding together
a number of channels (as specified by width) and dividing by that
number to give an average signal (Figure 16.4).

Smoothing collected data
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P2 Pe Ps

P4
5 F/\pfi p7 p9

7

>p

3

5 .
/ Original data /

Smoothed data

Figure 16.4 Example of a 5 channel average smoothing
filter

The length of the smoothing filter varies linearly with mass,
starting with a very small filter length at low mass and increasing
up to Smooth width channels at the highest mass. The Gaussian
and Savitsky-Golay filters perform somewhat more complex
processing of the signal, which takes a little longer than the

Average filter. The smoothing parameters explained briefly are:

® Average Takes the mean value of the width time channels
centred around the current data point and replaces the
current data point with this value

® Gaussian convolutes the data centred around the current
data point with a gaussian profile generated to be of width
channels. The coefficients in the gaussian convolution are
chosen so that their sum is 1.

® Savitsky-Golay takes the convolution of the data points
centred around the current data point with a quadratic
profile of width channels.

The software provides an easy way of setting the smoothing width
to approximately the correct value. Simply place a pair of cursors
around one of the data peaks in the mass range of interest and
import these into the peak cleanup window using the button
within the smoothing parameters containing the cursors icon.

Smoothing collected data

24|
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The shape of the smoothing filters applied to the data is shown in
Figure 16.5.

Average Gaussian Savitsky-Golay

Figure 16.5 Shape of the smoothing filters

242 Smoothing collected data
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Subtracting the baseline

There are two methods available to subtract the baseline from the
spectrum:

® Baseline subtraction;
® Adaptive threshold peak detection.

Baseline subtraction

Baseline subtraction is the process of determining the size and
shape of any raised baseline or signal background that may be in
the data. This is indicated by the fact that the data peaks are not
resolved to the baseline and appear to float on some invisible
signal above zero. It is usually caused by the use of high laser
power or a large amount of chemical noise. The parameters and
their effects are:

® Subtract. Simply turns on or off baseline subtraction.

® Width. The baseline subtraction algorithm can be viewed
as the filtering of the very low frequency information from
the spectra. This parameter effectively determines this
lower frequency. Basically the higher the value the lower
the cut-off frequency. The calculated baseline may be
viewed by selecting the option to view the baseline from
within the Graphs tab of the "Display Options' window. In
this case it is displayed on the averaged trace
(Figure 16.6). It is correctly set when then baseline curve
smoothly follows the overall shape of the spectrum without
intruding into the peaks themselves.

The software once again provides an easy way in which to
correctly set the baseline. Simply place a pair of cursors around
the feature in the spectrum (normally a single peak) which should
be retained, (i.e. the baseline will not intrude into this feature)
and import these values into the peak cleanup window by using
the button in the base parameters section labelled with the
cursors icon. Note that setting the baseline width to less than that
of the peak will erroneously distort the peak itself.
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The baseline being subtracted is shown on the averaged trace

100 i
a0 baseline

60
40

20

elrt.

6821
100

a0 572665
&0

40

20

2670 650 o690 2700 2710 arel a7l o740 aral ave0
MassiCharge

Data after baseline subtraction is shown on the processed trace

Figure 16.6 Baseline subtraction

Subtracting the baseline
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Adaptive threshold peak detection

100
=]

2]

40

20

Adaptive Thresholding overcomes the problem of uneven noise
levels throughout a spectrum. In extreme cases, the noise in one
region of the spectrum may be larger than the peaks in another
region of the spectrum. Adaptive thresholding gets around this
problem by changing the peak threshold level to follow the noise
in the signal. The example below shows high-noise levels at the
lower-mass end of the spectrum, while there is less noise at the
higher-mass end. The darker line is the adaptive threshold curve.
It follows the noise level in the signal, successfully identifying the
peaks.

5383.2 31575

F257.9 Threshold — '™}
80

32542

B0
40

20

5000 10000 15000 20000 F200 3300

Figure 16.7 Adaptive threshold subtraction

The adaptive threshold curve is based upon the baseline of the
spectrum. You do not have to use baseline subtraction in order to
use adaptive thresholding, although the two are connected.

To choose the adaptive threshold method from the peak detection
window, click the adaptive threshold radio button & Jh; .

There are two parameters associated with the adaptive threshold.
The first is the threshold offset. This parameter represents how
high above the zero-level the adaptive threshold sits. (This
parameter is the same for the conventional constant threshold
method). The second parameter is the baseline multiplier. This
parameter represents how much larger the threshold is than the
baseline. If one were to set the offset to 0.0mV and the multiplier
to 1.0x, then the threshold would track the baseline of the signal.

Increasing the offset and multiplier values changes the shape of
the adaptive threshold curve. The values can be set so that the
noise falls just underneath the curve, allowing the algorithm to
identify peaks in the signal. The parameter values can be set by
hand by typing the required value into the relevant box. Equally,
the values can be set by eye by using the cursor and pressing the

Subtracting the baseline
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cursor-select button next to the relevant box. For example, if you
require the multiplier to be changed such that the adaptive
threshold curve passes through one particular point on the
spectrum, that point can be selected by pressing the middle
button on the mouse. Pressing the multiplier cursor-select button
alters the value of the multiplier by the correct amount. The result
of this action can be seen by pressing the "Apply to" button.

There is a connection between the adaptive threshold and the
signal baseline. The filter width used to generate the adaptive
threshold is the same as that used to generate the baseline curve.
In general, the value of the filter width should be larger than the
peak width, otherwise the threshold may follow the peaks rather
than following the noise.

Subtracting the baseline
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Peak detection

The process of peak detection is performed on the processed data
after the baseline has been subtracted and any smoothing carried
out on the data. The software supports two main methods for
peak detection as follows.

® Gradient In this method of peak detection the software
looks for the start of a peak indicated by a zero second
differential i.e. d?y/dx? = 0. Once this has been found it is
assumed to be the start of a peak and the software then
looks for the end of the peak by looking for another location
where the second differential is zero. Next the candidate
peak is checked for being greater than the minimum peak
width specified in the 'Peaks' parameters and finally checks
that the minimum value of the second derivative between
the start and end of the peak is less than the value of the
parameter (- rejection / peak width). Hence this requires
that peaks are tall and narrow in shape or at least have an
acceptable height to width ratio.

® Threshold In the threshold method of peak detection the
start of a peak is determined by the signal (after smoothing
and baseline subtraction) rising above the threshold value
indicated. The end of the peak is determined as the location
where the signal falls below this value once more.
(Figure 16.8).0nce the start and end of the peak have been
determined the peak is subject to the minimum width
criteria specified in the width parameter. Note that this
means that a peak that has an apex value greater than the
threshold may still not be reported if its width between
these threshold values is too small. The threshold and the
apex in 'Threshold - Apex' peak detection should not be
confused since the Apex value in this case is the reporting
method not the detection method. In general the ‘Gradient

Peak detection
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- Centroid' method is the preferred method since it is less
likely to be affected by noise at or around the threshold
value specified when using the 'Threshold - Apex' method.

peak

\ threshold

Figure 16.8 Threshold cut-off point

Peak detection
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The threshold value to be used is set on the "Peak Cleanup”

window.

Mpeak Processing [ ]
Dataset: . | 1:angil_ 0001 ﬂ Trace: E Sample: | 021 J:jl

Peak Cleanup | peak Picking | Peak Fitering |

J Scenatio: |Advanced ﬂ
Advanced Settings
Profile average: &+ pllprofies  © Tagged profiles

Peak width: 20 JZI chans T _l.
Peak area: v iDL ' JDL

amoothing method: |P.verage ﬂ

Smoothing filker width: | 20 JZI chans T _l.

[v subtract baseline

Baseline filer width: g0 J::I chans ‘I’ _I,

Peak detection method: |Thresh0ld - 25% Centroid ﬂ

Threshold 25% Centroid Peak Detection Settings

Double Threshold: i ! T

Threshold type: C My = qu
Threshold offsst: Y
Thesholdresponse: 1000 < T

Apply to Tiles: m % ity e gl ’ﬁ ﬂ ﬂ

4 Aedvanced @ Poisson

Figure 16.9 Setting a threshold on the "Peak Cleanup™

window

To set a threshold, place a cursor on the spectrum display with
the cross hair at the position where the threshold is to be set.

Using a Full cursor setting is helpful in this instance (see "Cursor

width" on page 361).

Press the T-I- button adjacent to Threshold on the "Peak
Cleanup" window. This will get the threshold level from the last

moved cursor position (Figure 16.10).

Select the & f[ ] button to detect the peak area down to the

baseline.

Peak detection
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Select the A button to detect peak area between the limits
of the peaks.

Select the & ihh- button to switch off the adaptive threshold
feature.

Select the « ,}l\g_ button to switch on the adaptive threshold
feature.
%Int. 100% =7 mV [sum= 744 mV] Shots 1-100 Smooth Av 12

. 608091
Before setting
*1  threshold

80

1007

704
B0

504

a0 Wide cursor

S »h'u T2
QTN

r T T
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Mass/Charge

%int. 100% =7 mV [sum= 744 mV] Shots 1-100 Smooth Av 12
. £080.91

w3 After setting

7 threshold
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707
g0
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404

307

207

104
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Figure 16.10 Setting a threshold by using cursors
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Peak Reporting

Peaks are either reported as their ‘Centroid’ (Gradient - Centroid
and Threshold - Centroid and Gradient - 25% Centroid and
Threshold - 25% Centroid) or their 'Apex’ (Threshold - Apex).

In the case of the centroid calculation the software calculates the
weighted mean mass based on the signal intensities between the
peak limits. In other words the peak centre is defined as the mass
at which the area between the start of the peak and the peak
centre equals the area between the peak centre and the end of
the peak.

In the case of apex peak reporting the mass of the peak is simply
the mass associated with the largest amplitude time bin within
the peak limits.

In general the centroid method will yield the most accurate peak
centres and will correspond more closely with average mass
calculations where the isotopes of a distribution have not been
resolved. While the apex value may give better results if the peak
signals are affected by noise or in the event that unrelated peaks
have not been resolved correctly. Peak reporting is shown in Table
16.1 on page 252, only those with width greater than the peak
width parameter are accepted. Note that in the case of Gradient
- 25% Centroid and Threshold - 25% Centroid, the 25% is a
threshold value i.e. only the top 75% of the peak is used during
the centroiding process.

Peak Reporting
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Table 16.1 Methods of peak detection and reporting with
parameters

Option

Threshold - Apex

Apex peak (1046.56)

_ _ Threshold

Start|

| End

Threshold - Centroid

Centroid peak (1046.51)

Equal area

__ __Threshold

Start!

Il End

Gradient - Centroid

Centroid peak (1046.67)

Equal area

Start!

252 Peak Reporting

[ End

Explanation

Peak is calculated
as the highest
point above the
threshold.

Peak is calculated
using the area
between the curve
crossing the
threshold.

Peak is calculated
using the area
between the curve
crossing a
channel.
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Table 16.1 Methods of peak detection and reporting with
parameters

Option Explanation

Threshold - 25906 Centroid Peak is calculated

using the area

. Equal area
Centroid peak (1046.54) (topq75% used) between the curve

crossing the

threshold. Only
the top 75% of
area is used to

— 1 s __ __Threshold calculate the
peak.

Start! I End
Gradient - 25%0 Centroid Peak is calculated
) Equal area using the area
Centroid peak (104655) (tOp 75% used) between the curve
crossing a
/ channel. Only the
top 75% of area is
/ used to calculate
/ the peak.
Start End

To set the same peak clean up parameters on all displays, set the
Apply to = option to All displays. Having made the relevant
selections for the data processing parameters press the

Apply to > button to apply the changes.
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Double threshold

Double threshold - this is a peak detection method used to
identify monoisotopic peaks and is used in conjunction with the
parameters set within the Peak picking tab.

The Double threshold feature uses a low threshold to identify all
peaks and an upper threshold to identify candidate monoisotopic
peaks.

The Double threshold is based on processed data. All data values
are examined and the maximum, minimum and non-zero values
are found. The formula:

(maximum - minimum) / non-zero minimum values

is calculated as the number of bins (time-slots or channels) for
histogramming data. The data is then histogrammed into this
number of bins. Plotting X (bin density) verses (summed bin
count) gives a characteristic knee plot:

~

| -
|

The lower threshold is the lowest non-zero bin intensity, and the
upper threshold is the intensity of the bin at the knee (this is
calculated as the point where the diagonal of the graph intersects
the plot).
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The algorithm then looks for "supporting" peaks that are one
Dalton adjacent to the candidate and above the lower threshold.
The number of "supporting” peaks is determined by the Maximum
isotopes field. (The lower threshold is not shown on the
spectrum.)

U er 534.28
b threshold 5
g0 917,25
40 504,34 532,33
20
0 J.l.hx b b \ L e |‘.h Y Moo
500 305 510 5158 520 925 530 935 240

mr

The Mass ranges field allows you to divide the spectrum up in to
segments; within each segment the Double threshold feature will
calculate the two thresholds using only peaks within that
segment.

(Mass ranges set to 3

)

784,42
100
&0
364,18
80 767,30
40 82,20 647,36 09,4
534.28
o 27214 RS S1¥.95 \ E'QFQ 756.42
0 25 Jpo; 2 I FS 3 | [=r=et
Y T LN i Iy
250 300 350 400 450 500 550 600 E50 00 750 800 850 900
I
<t > | > | =
Double threshol Double threshold ouble threshold
calculates calculates calculates
thresholds using thresholds using thresholds using
these peaks these peaks these peaks

The overall mass range is determined by the range set within
Peak Picking.

Double threshold
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Peak picking

Peak picking

Peptide mass fingerprinting is the technique normally used in

rapid identification of the protein, and the monoisotopic mass is
commonly the only peak used in this process. Axima instruments
are of sufficient resolution to allow the spectrum of a peptide to
be resolved at isotopic peak level, the monoisotopic peak is at the
lowest mass, containing only the isotopes Cq5, Ni4, O1 and Sss.

The Monoisotopic picking tab of the "Peak Cleanup” window has a
facility for detecting only monoisotopic peaks. The underlying
algorithm initially uses the normal smoothing and baseline
subtraction functionality of the peak cleanup window, but then
follows the method of Breen et al. (reference 1), using a Poisson
model to identify the isotopic peaks and thus select the
monoisotopic masses. The method can also be successfully
extended to deal with overlapping distributions of isotopically
resolved peaks, which is often the case due to some degree of
amino acid modification taking place in the peptide, resulting in
peaks differing only by a very small mass.

To detect Monoisotopic peaks tick the Monoisotopic check box at
the bottom of the "Peak Cleanup" window and select the
"Monoisotopic picking" tab as shown in Figure 16.11.

The default parameters which govern the Poisson modelling of
isotopic peaks should prove adequate in most cases. These
parameters are:

® Minimum and maximum mass specify the mass range
within which to search for monoisotopic masses. These
default to 600-3500 Daltons, at higher masses the
instrument resolution can decrease to a level where it may
be insufficient to allow the detection of the small
monoisotopic peak. Though it has been found to be
successful up to 6000 Daltons which will in most cases be
quite suitable.
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MPeak Processing HiE

Qataset:. 1: M3-Ang2-DHE 0001 | Trace:| + Sample: D9 3

Peak Cleanup  Peak Picking l Peak Filtering ]

[v Use peak picking

Method: | Poisson peptide ﬂ
Minimurn mass: o =
Maximum mass: 3500 3
Minirurn isotopes: 2 3
Maxirnurn intensity variation: a0 3
[v Ovetlapping distributions

Minimurn peak percent: 30 =

Apply to Tiles: m % ey &5 Sl ’ﬁ ﬂ @

4 Advanced @ Faisson

Figure 16.11 Monoisotopic picking tab window

Method - Poission peptide. The software uses an algorithm
to pick the monoisotopic peaks (Breen E J, et al. Automatic
poisson peak harvesting for high throughput protein
identification. Electrophoresis. 2000 June; 21 (11):2243-
51))

Method - Formula distribution. This feature is part of an
optional application Analysing polymers. If you have this
option, please refer to the application guide (booklet)
supplied as part of the option.

Minimum isotopes specifies the smallest number of
isotopes that must contribute to a peak before it is to be
considered as a candidate for Poisson modelling to
determine a monoisotopic peak mass.

Peak picking
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Peak picking

® Maximum intensity variation is a tolerance window which

allows the peak intensity to differ from its theoretical value
by a specified percentage. Candidate peaks which are
outside this window are discarded.

Overlapping distributions is a check box which if selected
permits the Poisson modelling to attempt to separate out
two overlapping isotopic peaks caused by a sufficient
degree of amino acid modification occurring and giving rise
to two peaks whose masses are close enough to allow
isotopic overlap.

Minimum peak percent applies only if Overlapping
distributions are being considered. The algorithm identifies
the isotopic masses associated with the dominant
monoisotopic mass and subtracts this out of the
overlapping distribution if the remaining masses do not
constitute at least the specified percentage of the dominant
contribution they are discarded.

See reference 1 below for a more detailed description of the
Poisson modelling algorithm used.
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Filtering specified peaks

In addition to the functionality of the "Peak clean up™ window just
described, the user may wish to define a range of peaks that are
to be filtered from the reported peak list. For example, it may be
useful to ignore peaks that are due to the matrix, or to ignore all
peaks below a specified mass prior to peptide mass
fingerprinting.

Filtering specified peaks
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The parameters needed to perform peak filtering are found on the
"Filtering" tab. of the "Peak clean up" window. (see Figure 16.12
on page 260) Note that the filters are only applied if the Peak
filtering check box, at the top of the main dialogue is ticked.

MMPeak Processing [ ]

Qataset:.| 1: angio2_mzrz0006 ﬂ Trace: ,?J Sample: |G7 _|:|

Peak Cleanup ] Maonoisobopic Peak Picking  Peak Fitering l

Peak Filker Editor

Cal Flag Filter
< 5670
»5810
L4 5720.6
+74
Selected Filker
Append | Delete | Clear |

Tolerance: 0.s le Da -
Converk formulae as: | Average masses =

Load... | Save.., | Filters From Peaks |

Anply to Tiles: m % Apply to Samples: ’ﬁ ﬂ @

o Iso. O Maona,

Figure 16.12 Filtering tab window

The window serves two main purposes, the main portion is used
to define the filters (and filter tolerance) to be applied, the lower,
smaller portion, allows such filters to be saved to, or loaded from
ASCII text files.

Two main filter categories can be defined, namely relative and
absolute peaks. To define an absolute peak to be filtered, simply
enter its mass, all peaks located within the tolerance window
about this mass will be filtered. Additionally all peaks less than or
greater than an absolute mass can be filtered by preceding the

Filtering specified peaks
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mass with either the < or > characters respectively. Relative peak
filters are entered by preceding the mass with either a - or +
character for negative or positive relative filters respectively.
Thus a relative filter of + 23 will filter all peaks which occur, within
tolerance, at 23 Daltons higher than any other peak in the list. It
is possible to enter a chemical formula in place of a mass, thus
+23 above could have been entered as +Na.

To place a new entry in the list box, select Insert to create a blank
entry then simply click the mouse in the new blank entry and key
in the filter e.g. + 23.

The filters defined in Figure 16.12 above will filter all peak less
than 5670 Daltons and all greater than 5810 Daltons. Additionally
any peak at 5720.6 +/- 0.5 Daltons will be filtered. Finally any
peaks found 74 +/- 0.5 Daltons above other peaks will be filtered.
This is illustrated in the spectrum in Figure 16.13 below.

Filtering specified peaks
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Figure 16.13 Peak data before and after applying

Figure 16.12 filters
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The peak list in the Filters dialogue can be edited using the
Append button to add new entries. Existing entries can be
removed using the Delete button or the entire list can be removed
using the Clear button. The Save and Load buttons are available
to allow Filters files to be created, loaded and saved. The
tolerance used to define the window around a filter mass can be
specified in either Daltons or parts per million. The Convert
formulae as: option can be used to set whether filters entered as
chemical formulae are converted to average, most abundant or
monoisotopic masses.

There may be situations when peaks defined for filtering are still
required when calibrating(e.g. in a PMF experiment during
AutoRun). Peaks that have the Cal Flag box ticked are filtered in
such a way. For example, the filter applied above will not filter out
the 5720.6 peak when calibrating.

In addition Filter files can be created using a spread sheet, word-
processor or other text editing program.

The algorithm initially finds any < (less than) or > (greater than)
filters. Should more than one set of these be encountered, then
the biggest < filter and the smallest > filter are accepted (and
swapped over if necessary). All - i.e. negative and + i.e. positive
peaks within are then flagged, before specific mass filters are
flagged. Only masses or chemical formulae and any preceding
symbols <> - + are interpreted. The symbol may be separated
from the mass or formula by white space. If the algorithm is
unable to parse a particular line it is ignored and the next line is
attempted.

Filtering specified peaks
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Introduction

The displays in the MALDI-MS window (Figure 17.1) offer one of
the most comprehensive and flexible systems for processing and
viewing collected data. Any number of simultaneous displays can
be created, with the ability to have real-time updates in selected
displays as data is collected. Insets (displays within displays) can
be created, providing enlargements or comparison views of data.

Displays can be enlarged, reduced, made to be the full size of the
window or arranged to suit almost any requirement. Most
importantly the results displayed in the base window can be
exported in standard Windows formats so that the results can be
used in desktop publishing applications for producing data reports
which can be easily edited for presentation or publication.
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Figure 17.1 MALDI-MS window display area
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Selecting the type of display required

The display area is capable of showing both graphical and textual
reports, including spectra of single or averaged profiles,
chromatograms (intensity variation over profiles), calibration
curve displays and simulations of peak shapes based upon
isotopic distribution. It can show the peak positions of calibrant
reference peaks and has many advanced viewing features which
make it an extremely powerful tool in data manipulation. The type
of display required is selected using the Display option.For each
type of Display (Spectra, Chromatogram etc.) there is a
separate "Display contents" window, with options pertinent to the
type of graph or text report chosen. The different "Display
contents" windows and the options available on them are covered
in each of the following display sections. Table 17.1 summarises
the available display types, and the manual section in which
where they are covered.

Table 17.1 Available display types

Display type Heading and page
Spectrum “Displaying Spectra” on page 269
Chromatogram “Displaying Chromatograms” on

page 281
Distribution “Displaying isotopic distributions” on
page 417
Calibration “Instrument Calibration” on page 459
Reference “Displaying reference files” on page 423
Polymer analysis “Polymer Analysis” on page 575
Mass list “Producing a table of peaks in a
spectrum” on page 277
Reference list “Listing peaks in a reference file” on
page 428
Calibrant list “Calibration text reports” on page 473
Notes “Displaying laboratory notes” on
page 290

Selecting the type of display required



268

Chapter 17: Viewing the collected data

Table 17.1 Available display types

Display type

Summary

Sequence
calculator results

Sequence Peak
Match

Instrument Record
Information

Auto Experiment
Results

Peptide Mass
Fingerprint Results

Mascot Search
Results

Selecting the type of display required

Heading and page

“Getting a Summary of Run Conditions”
on page 455

“Sequence reports” on page 620

“Performing a peak match on the loaded
sequence” on page 638

“Summary of sample instrument record
information” on page 457

“Displaying Auto Experiment Results” on
page 223

“Protein/peptide analysis using Mascot
search engine” on page 293
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Displaying Spectra

Set Display to Spectrum.

Spectra are the standard displays of signal intensity against mass
(Figure 17.3). Four types of spectral traces are available
individually or in any combination these are summarised in Table

17.2.
Table 17.2 Traces for spectrum
Trace Data drawn
Profile Displays data collected for each profile from the

selected sample.

Averaged Displays the average of all the profiles from the
selected sample. When using a continuous slide
this displays the last set of samples averaged.

Processed Displays the averaged data after the application
of smoothing, baseline subtraction, and peak
detection to the data (if requested).

Peaks Displays the centroided/apex mass peaks found
in the processed data.

The four different traces (Figure 17.3) are selected in the "Display
contents" window (Figure 17.2) available from the View menu.

oA Spectrum Contents [ =]
Dataset Trace  Sample  Process Multi-sample selection Flate

1: angl1_0001 |3 m + |

2 pedengii_oom | =[7]l [T 2 |

|

s [ |

5 = |

Seroll dataset

Traces Frofile Average I Process Peaks ﬁ #
gt Stack Overlay Set [ 15 B0 Digplay multiple samples: [
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Figure 17.2 Spectrum contents window
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Figure 17.3 Four types of traces available for spectra

In the Spectrum contents window click the mouse SELECT button
on a trace button to add or remove that trace from the report
display.

Up to ten loaded datasets can be displayed simultaneously in a
single display, each trace will be displayed in a different colour to
allow individual traces to be distinguished. The colours of the
traces can be set using the Spectrum colour editor available from
the "Display Options" window Graphs tab (see “Choosing user
defined colour schemes” on page 429).

Choosing the sample to display

If you are about to collect data, it is not necessary to set the
displayed sample spot number, or the range of profiles (on the
base window) as these are set automatically. The Spectrum or
Chromatogram displays will show data as it is being collected
and the traces will be updated accordingly.

Displaying Spectra
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However, after data collection has stopped, the data for a
particular sample spot on the slide can be displayed by typing the
sample spot number for a particular dataset into the Sample:
entry on the spectrum "Display contents" window or using the up
and down arrows to step through the available samples, this
automatically skips sample spot numbers for which no data was
collected.

There is the option of collecting positive/ negative ion data and
neutral fragment spectra. Both the charged ion spectra and
neutral spectra can be displayed by clicking on ﬂ for charged
spectra and/or ﬂ for neutral spectra.

To remove any dataset traces from the current display, simply de-
select the Trace option for the traces to be removed.

With the introduction of the Axima series of instruments, one click
changes of dataset or sample have been introduced to the
Spectrum "Display contents". Thus the display is automatically
updated without the need to select, unselect, or apply menu
items.

Sometimes it is useful to be able to display more than one sample
from a particular data set, this is especially true for Axima
Confidence data sets, this is achieved using the Display multiple
sample option and is described in “Introduction to displaying
data” on page 107.

Selecting the data for processing

Many of the sub-windows in the MALDI-MS processing suite
process the collected data e.g. calibration, polymer analysis,
chromatography. Each of these windows needs to know which
dataset to process. This is achieved using the Process option on
the "Spectrum contents" window.

One dataset (from those loaded) can be selected for processing
using the ﬂ and ﬂ process buttons. Each of the sub-windows
which uses a dataset for processing will show the name and trace
colour of the dataset currently selected for processing. If the
dataset can be changed on the sub-window it will automatically
reflect the change on the "Spectrum contents" window.

Choosing stacked or overlaid views

Spectra from different datasets (and/or different traces) can be
displayed in two ways, either overlaid (superimposed one on top
of another) so that the baselines are located on the same x -axis,

Displaying Spectra

271



272

Chapter 17: Viewing the collected data

or stacked in an isometric projection. These two views are
selected from the "Spectrum Contents". Figure 17.4 shows the
type of display obtained with each option.

1046.5 1046.5

1047 .4

1045.5

1049 5
1049 5 2

1046 1047 1045 10439 1050 1046 1047 1045 1049 1050

Stacked traces Overlaid traces

Figure 17.4 Example of stacked and overlaid traces

Pressing the Apply button updates the selected display.

Choosing the profiles to display

The range of profiles to display is entered in the Profile: entry on
the base window as either an individual profile number such as
"24" or a range such as ""24 - 36" for all profiles between profile
twenty-four and profile thirty-six (press the keyboard Return key
after entering the value or range of values).

The whole range can be viewed by simply entering a hyphen **-*
without any profile number. Alternatively all profiles from twenty-
four to the last profile can be viewed by entering "24 - and all
profiles up to twenty-four by entering ""- 24".

Individual profiles can only be viewed if the collected data was
written to disk for every profile. It may be that the data collection
options were set to average ten profiles and write out the data
after calculation of the average. Under these circumstances
requesting a range of profiles of 24 - 36" would automatically
display 20 - 40" since data is only available for groups of ten
profiles and not for individual profiles. The program checks to see
how the data was stored and offers the closest range to that
requested. Where data was only written to disk at the end of a
run of 200 profiles, requesting a range of profiles of '20 - 36"
would display "1 - 200" as this is the only data available
containing the profiles requested.
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Typing in an incorrect range of profiles can be undone by pressing
the Undo button on the toolbar Q This will return the profile
range to its previous setting.

The All profiles button | offers a quick method of displaying
all of the available profiles for the selected sample.

Choosing the mass range to display

The mass range of the displayed data can be selected by typing
the required range into the Mass: entry on the base window. The
hyphen can be used in the same manner as for the range of
profiles, for example entering "100-1000" to plot mass 100 to
1000.

The All masses button M displays the whole mass range for the
selected sample (as extrapolated from the calibration).

The mass range can be rapidly scrolled by ten percent in each
direction by clicking the mouse SELECT button on the display
toolbar right and left arrows ﬂ ﬂ A horizontal scroll bar at the
bottom of graphical displays is also a useful means of rapidly
moving backwards and forwards across the X-axis of the currently
selected graph.An even faster method of selecting a portion of the
displayed mass range is to use the mouse. Move the mouse
pointer to a position on the graph at the start of the required
mass range (Figure 17.5). Press and hold down the mouse
SELECT button and drag the mouse horizontally along the graph
to the required end point of the mass range. Release the mouse
button and the graphs will be redrawn expanding the mass scale
to that selected with the mouse (Figure 17.6).
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Figure 17.5 Selecting the mass range using the mouse
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Figure 17.6 Graph redrawn with new mass range

Typing in an incorrect mass range (or selection using the mouse)
can be undone by pressing the toolbar Undo button Q This will
set the Mass range to its previous value.

A printed copy of the displayed graphs can be obtained by
pressing the toolbar Print button &|. Automatic printing is
available during data collection using the Display Options...
General options tab from the View menu.

Data collection will run much faster if the displays are updated
infrequently. Averaging a large number of profiles and updating
after the average is much faster than updating the display after
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every profile. It may be advantageous with short lived samples to
leave printing and updating the displays until data collection has
been completed.
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Producing a table of peaks in a spectrum

Set the Display to Mass list to see a text report of peaks found
in a spectrum. The report has the following columns.

Table 17.3 Columns in mass list

Column Meaning

Mass The mass of the peak (centroid or apex).

%Area The area under each peak as a percentage of
the largest peak.

%Total The area under each peak as a percentage of
the total peak areas.

Apex (mV) The largest signal value in the peak.

Resolution M/dM at 50% peak height; M = mass.

Signal/Noise  Apex signal divided by the base line noise

Flags U (Unresolved)
S (Significant)
M (Manually assigned)
I (Monoisotopic)
A (Most abundant)
F (formula distribution)

Unresolved, significant and manually assigned peaks are
displayed in a different colour on the peaks trace, the colour of
which can be set on the Colour chooser window.
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The contents of the mass list report are controlled by the "Display
contents" window for mass lists (Figure 17.7).

# Mass List Contents [ 5]
Diataset Trace Sample
) N =
Show | Hide |
B

Apex [mv]
R esolution
H Signal / Moize
Flags

Precision: ’m
bd arirmum listed peaks: |50 _|:|
Minimum peak apex: (0,000 % T _I_

Significant peaks only: [

Apply

Figure 17.7 Display contents window for mass lists

Select the dataset for which the mass list is required along with
the Trace and Sample.

Select the columns to be shown in the mass list report by using
the left and right arrow button on the "Mass List Contents"
window to show or hide the various columns. The masses listed
can be shown with up to 5 decimal places, as selected by
Precision. The "Mass List Contents" window has several features
to restrict the number of peaks listed.

The peaks listed in the report are also limited by the Mass limits
entered on the base window (as for spectra). The mass limits can
also be changed by choosing a range from another display which
contains a spectrum or by selecting a range from the graph (as

explained in “Choosing the mass range to display” on page 273).
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Figure 17.8 Example of a Mass list display

Setting Maximum listed peaks restricts the report to the
specified number of most intense peaks in the mass range of the
report, e.g. set Maximum listed peaks to "5" to see only the
five most intense peaks in the selected mass range.

Small peaks can be filtered from the report by setting a
Minimum peak apex. Enter a value (in millivolts). Peaks below
this height are not listed.

The minimum apex can also be set by placing a cursor at the
appropriate height on a processed data display, and pressing the
cursor button 11f.

Certain types of processing flag peaks as significant, e.g. polymer
analysis flags all of the peaks which are part of a polymer
sequence as significant. These peaks are displayed in a different
colour to distinguish them from other peaks in the spectrum.
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Tick the Significant peaks only box if only peaks which have
been flagged as significant are to be reported. This is especially
useful in polymer analysis to find the percentage of the total area
of the detected polymer series represented by each peak.

The page-up @ and page-down @ display toolbar buttons are
used to move page by page through a text report. See Table 20.3
on page 340 for a summary of the text report navigation controls
on the display toolbar.

For information on printing text reports, see “Printing the
contents of displays” on page 559.
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Displaying Chromatograms

Chromatograms show the variation of intensity with each profile
and can be particularly useful in locating the sweet spot on a
sample. The sweet spot is simply the area of the sample spot
which produces the most ions. This is usually caused by
crystallisation creating pockets of increased concentration of the
sample in certain areas of the sample slide.

Set Display to Chromatogram.

The chromatogram shows one intensity value for each profile. The
intensity can either be the average intensity of all data readings
in the profile or the largest intensity in the profile, over the mass
range entered.

The sample number, range of profiles, and mass range are
entered as for the spectrum display. As with spectra, it is not
necessary to enter a sample number or range of profiles before
collecting new data, as these will be updated automatically.

Displaying Chromatograms
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Finding the sweet spot using chromatograms

There will be a significant rise in signal intensity where the largest
number of ions are obtained on the sample spot (Figure 17.9).

%int. 100% =162 mV mass} 5500 to 7000 Smoothed (1)
1007
90—2
ao—;
?o—i
so—z
50—§
40—2
30—2

204

LA A N DL A I AL T T T T
10 20 30 40 a0 =10] To a0 =1o]

Figure 17.9 A chromatogram display (with "sweet spot"
marked)

The instrument can be set to collect data only from the sweet spot
by setting the Aim on the "Laser Firing" window to the start and
end position of the sweet spot. To do this, place the range cursors
on a chromatogram display at the start and end profiles of the
sweet spot. Press and hold down the mouse ADJUST button on
the chromatogram display. A vertical cursor will appear. Position
the cursor at the start profile of the sweet spot and release the
ADJUST button. Repeat this procedure to position a cursor at the
end profile (as in Figure 17.9) and press the t[| (cursors) button
on the "Laser Firing" window aim line. This will set the laser
position for future laser firing to be the range between the two
cursors. The "Aim" will be updated to show the selected range.
Pressing the 1> button sets the "Aim" back to the full range O -
1000.

When data has been collected using a fixed aim (having already
found a sweet spot), but with the power scanning, it is also
possible to choose a power level from the chromatogram by
placing a cursor at the point on the graph where power is
considered optimum, and pressing the cursors button on the
power line of the "Laser Firing" window.
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Using chromatograms to locate peaks

If the chromatogram is simply to be used to locate the sweet spot
then data need not be stored, as once the sweet spot has been
found the chromatogram data can be discarded. However, other
uses of the chromatogram displays require that the profile data
be stored. Storing data provides the ability to manipulate and re-
process the chromatograms as a tool for the location of peaks of
interest within the data.

Set Displays to Chromatogram.

The Display contents window for chromatograms is shown in
Figure 17.10.

A7 Chromatogram Contents

D ataset

1: angio?_mermnsl00E

Smoathing

[ Level JZI

Front

FProfile Mass

E B3

Trace Sample

Bl =
Segments
=

Inkersity

Ayerage Largest

Apply

Figure 17.10 Chromatogram "Display contents" window

The dataset for which a chromatogram display is required should
be selected using the Dataset menu, also the Trace and Sample
should be selected.

A chromatogram can be divided into a specified number of
segments, a single segment will show a single chromatogram
over the range of profiles selected. However, selecting twenty
segments would split the mass range chosen into twenty equal
divisions and draw twenty traces, one for each division.

Set Segments to the number of segments required in the
chromatogram display.

In this instance a three dimensional chromatogram plot of a
sample is shown giving the variation of intensity with profiles and
mass (Figure 17.11).
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%int. 100% = 2.0 mY mass: 3715 to 14680

100

50

5000 10000
Mass/Charge

Figure 17.11 Three dimensional chromatogram display

In the example above it can easily be seen that the peak giving
the largest intensity (m/z — 10,000) is concentrated in profiles
1600-1900.

There are distinct regions of interest appearing in different ranges
of profiles at different masses. These regions appear as a
"contour map" within the data collected allowing regions of
interest to be quickly recognised. More data can then be collected
from the regions of interest. Where a mixture of peaks of interest
of varying molecular weights are present, this type of display can
be of particular use.

In the examples given, the chromatogram is used to show signal
variation from profile to profile, showing the range of profiles at
the front face of the 3D plot, and the mass range going diagonally
back into the picture.

It is also possible to produce a 3D image with the mass scale
shown at the front, and the profile scale on the diagonal axis.

This is done by setting the parameter Front: to Mass. This
produces a chromatogram display with the mass (m/z) axis at the
front as in Figure 17.12, showing how the mass spectrum
changes from profile to profile.
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Figure 17.12 Rotated 3D "contour map" of collected data

Expanding 3D chromatogram displays

Regions within these displays can be expanded in the same way
as with spectra. Either the new mass range and range of profiles
can be typed in to the respective entries on the window or the
mouse can be used to select the new range. In the case of 3D
chromatograms the mouse provides a flexible method of
expanding either the range of profiles, mass range or both profile
and mass ranges simultaneously.

Selecting a range of profiles on a 3D chromatogram

Using the mouse, move the mouse pointer to a position on the
graph at the start of the required range of profiles.

Press and hold down the mouse SELECT button and drag the
mouse harizontally along the range of profiles to the required end
point of the range. To force the mouse to move in one direction
only, hold the keyboard Ctrl key down while pressing the mouse
SELECT button.

Release the mouse button and the graph will be redrawn
expanding the range of profiles to that selected with the mouse
(Figure 17.13).
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Figure 17.13 Expanding the range of profiles on a 3D
chromatogram

Selecting a mass range on a 3D chromatogram

Using the mouse, move the mouse pointer to a position on the
graph at the start of the required mass range. Press and hold
down the mouse SELECT button and drag the mouse diagonally
along the mass range to the required end point of the range. To
force the mouse to move in one direction only, hold the keyboard
Ctrl key down while pressing the mouse SELECT button.
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Release the mouse button and the graph will be redrawn
expanding the mass range to that selected with the mouse
(Figure 17.14).

%lnt. 100% = 2.0 mY mass. 3715 to 14680

Mass/Charge

Drag the mouse outside the mass axis to
expand the mass range

%olnt.  100% = 35 mV mass: 9000 to 11000 Smoothed (1)

100]

504

0] &$
500 1000 1500 2000 ®
Profile

Figure 17.14 Expanding the mass range on a 3D
chromatogram

Selecting profile and mass ranges on a 3D chromatogram

Using the mouse, move the mouse pointer to a position on the
graph at the start of the required profile and mass range.

Press and hold down the mouse SELECT button and drag the
mouse diagonally across both the profile and mass axes to the
required end point of the range.
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Release the mouse button and the graph will be redrawn
expanding both the profile and mass ranges to those selected
with the mouse (Figure 17.15).
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Profile

Figure 17.15 Simultaneously expanding profile and mass
ranges

Smoothing can be applied to the chromatograms by selecting the
Smooth option on the chromatogram "Display contents™ window.
The degree of smoothing applied is controlled by the smoothing
Level option. Increasing this value increases the smoothing
factor.

Figure 17.16 shows an example of different smoothing levels
applied to collected data. The data has been processed to display
the largest intensity in each profile.
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Figure 17.16 Smoothing levels applied to chromatogram
displays
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Displaying laboratory notes

After collecting and storing data, laboratory notes may be added
to the data. Laboratory notes may consist of any textual
information whatsoever. These notes could relate to sample
and/or matrix preparation or other information. They will be kept
with the data at all times. Up to ten note files can be created of
virtually unlimited file length.

Notes may not be added during data collection.

To add notes to data, or display notes which have previously been
created, set the Display type to Notes and then press the
toolbar display contents | button to show the "Display contents”
window for notes (Figure 17.17).

lm Notes Contents [ ]

[Drataset
2_rrisrns 00 i

- 1: angia.
Mate
|‘T2|3|4|5|8|?|8|9|1D|Dther|

ﬁrowse...| Edi... | Delete |

Folder: |C:\Program Files\Shimadzu Biotech

File: |angi02_msmsDDDB.note1

Apply

Figure 17.17 "Display contents" window for notes

Creating Notes for data

The dataset to which the note files are to be attached should be
selected using the Dataset menu.

Notes 1 to 10 specify up to ten note files belonging to that
dataset.

To create a new note file (e.g. note 1) for the select dataset,
select Note 1 then click on the Edit button. The Windows™
Notepad editor will be displayed allowing the notes file to be
edited.

The notes are of arbitrary length, and are stored as standard
ASCII text files.
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When you have finished creating the note file, select Save from
the File menu in Notepad and press Apply on the "Note
Contents" window. The modified note file will be shown in the
selected display.

Displaying previously created notes

Use the Browse button to display a list of notes which have been
written for the current data. This window (Figure 17.18) shows
the first line of each note which has been written.

ln Browse Notes [ [T]

Maote  Contents

3 Calibration information and list of suitable references

Figure 17.18 Browse Notes window

Select the note which you wish to display from this list using the
mouse SELECT button. This will set the note number accordingly
on the "Display contents" window. Finally press the Apply button
to see the note.

Other notes

Any ASCII text file can be imported into a display and this is done
by using the Other notes file option. These files are not note files
and as such are not stored with the data.

This feature may be used to display standard laboratory reference
information (such as the name, address, fax and email address of
your lab) alongside data, without the need to duplicate this
information with each piece of data collected.
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To display any text file as a note, set the note type to Other and

press the List... button, a file selector window will appear

allowing the text file to be selected for display. Select the file from

the list and press Open (Figure 17.19).

Select Notes File
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Internet
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Log

Methods

Parameters
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Programs

File name: I j

| Test fles [txt) |

Open I
Cancel |

Filez of type:

Figure 17.19 File selection window for Notes files

After selecting the text file to use press Apply on the "Notes
Contents" window.
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Chapter 18: Protein/peptide analysis using Mascot search engine

Introduction

You can search a database of proteins using the Mascot search
engine to aid your analysis of a spectrum.

The Mascot database search engine typically resides on the Matrix
Science web site (www.matrixscience.com) and you can access it
over the Internet. However, your organisation may have a Mascot
facility installed on an internal server, which you can access over
your local area network. This section assumes that you have
access to either system.

This section describes two types of analysis:

® MS or PMF (Peptide Mass Fingerprinting), to analyse a
spectrum of a digested protein. Peaks relate to the masses
of the peptides formed from the digest. The result is the
identification of a protein (assuming that it already exists
within the database).

® MS/MS to analyse a peptide. The desired result is the
identification and sequence of amino acids in the peptide.
The database may also indicate where that peptide
originated from.
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Accessing the internet search form

1. If required, log on to the Internet or your local Mascot server.
2. From the MALDI-MS window toolbar, click the Internet Search

S8 &[=@ 2 8| 2

The Internet search window is displayed:

Internet search

Internet search

@ Select the engine to be used For wour search From the lisk below,

Search engine: Mascat PMF j

Search settings

@ This section allows vou to specify a webpage (URL) to be used when submitting

searches, Once selected you can choose the bype of database you wish ko use, —

Search URL: I htkp: fhenana, matrixscience, comfcgi/nph-mascot, exe? 1
Database: MCEInr ~
Reporting

Use these options ko configure the sections of the report which the server
%A creates For you, You may also personalise wour report with your name and
e-mail address,

Marmne: I ‘four name

E-mail address: I wour.name@email_address.ca.uk

Report kitle: I Arabidopsis thaliana MS experiment _I
- v

Search Cancel |

Accessing the internet search form 29
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Mascot PMF searches

Use this option to perform PMF (Peptide Mass Fingerprint) or MS
searches.

Internet search

Internet search

@ Select the engine to be used for your search from the lisk below,

Search engine: IMascot PMF il

1. In the Search engine field, select Mascot PMF from the drop-
down menu.

Search settings

Search settings

This section allows you ko specify a webpage {URL) to be used when submitting
searches, Once selected you can choose the bype of database you wish o use,

Search URL: f:; I http: S, matrixscience, comfcgifnph-mascot, exe?l

[atatbase; 4 I VI

Icon is displayed while MALDI-MS
attempts to connect to the server.

1. The Search URL field is usually displayed automatically. The
Matrix Science database URL is:
http://www.matrixscience.com/cgi/
nph-mascot.exe?1
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If you are using a local Mascot server, the URL is typically:

http://<mascot server name=>/mascot/cgi/
nph-mascot.exe?1

I» If you experience problems accessing either the

Internet, or your Mascot server:

® Ask your IT department to check the access
rights from the PC.

® Check that the correct parameters have been set
up in the Environment Configuration Editor
(default path to the editor is:

C:\Program Files\Shimadzu Biotech
Launchpad\Programs\
config_environment.exe

If you change the URL, the Refresh button is displayed. Click
it to continue.

. At the Database field, select the required search engine from

the drop-down list:

MSDB

Comprehensive, non-identical protein database.

NCBInr

Comprehensive, non-identical protein database.
EST_human

Human subset of GenBank+EMBL+DDBJ sequences from
NCBI EST Division.

EST_mouse
Human subset of GenBank+EMBL+DDBJ sequences from
NCBI EST Division.

® EST others.
® SwissProt - a high quality, curated protein database.

Random - Random sequences for verifying scoring
statistics.

Mascot PMF searches
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Reporting

Reporting

Use these options to configure the sections of the report which the server
creates for you, You may also personalise your report with your name and
e-mail address.

/

MATRIX
fritotd, Masc;4 Se r;‘m Results

| ‘aur name

| your . name@kratos, co,uk

| Arabidopsis thaliana MS experiment

20 -

User : Your name
Email : yvour.name@kratoy.co.uk
Search title : Arabidopsis thaliana MS expriment

The first three fields allow you to personalise the subsequent

report, as shown in the example above.

1. In the Name, Email address and Report title fields, enter the
information you wish to appear at the top of the Mascot
Search Results page.

2. Atthe Top hits to report field, select the required number from
the drop-down list.
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Protein identification search criteria

o

Protein identification search criteria

‘a% Enter any known details about the sample and its preparation.

Taxononmy: | ...... Arabidopsis thaliana (thale cress)

Digest enzyme: Trypsin T | Missed cleavages:

Fixed modifications:  |&cetyl (K)

Acetyl (MN-term)

Acetyl (Protein MN-term)
Amidated {C-term)
Amidated {Protein C-term)
Ammonia-loss {M-term )
Biokin (K

Biokin (N-term)

Variable modifications: |Acetyl (K)

Acetyl (MN-term)

Acetyl (Protein MN-term)
Amidated {C-term)
Amidated {Protein C-term)
Ammonia-loss {M-term )
Biokin (K

Biokin (N-term)

Pratein mass: o kDa

Treak masses as: % Monoisotopic " fAverage

Peptide tolerance: 0.3 Peptide tolerance unit: |Da =

Mass Type: |MH+ ﬂ

[ Decoy

< W] 1 u_j

In the Taxonomy field, select the required source of the
protein.

In the Digest enzyme field, select the required enzyme and in
the Missed cleavages field, select the tolerance.

From the Fixed modifications and Variable modifications
fields, if required, select the appropriate modifications. You
can select more than one modification.

For the Protein mass field, generally, do not use this field as it
may hinder the search. This field is in kilo Daltons.

For Treat masses as, click the appropriate radio button.

In the Peptide tolerance field, enter the required tolerance and
in the Peptide tolerance unit field, select either Da or mmu
(millimass unit) from the drop-down list.

In the Mass Type field, select the required type from the drop-
down list.

For an automatic decoy database search, select the Decoy
checkbox.

Mascot PMF searches
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Mass list

Mass list

This section allows you ko specify the lisk of masses on which to perform the
search,

‘fou can fetch a range of peaks from the current spectrum, To do this enter the bounding
masses into the boxes below and then press 'Fetch peaks'. The mass list will be updated
with the matched peaks,

Alternatively yvou can manually enter a set of peaks into the ™ass list For search’ box,

Lowest peak: 700 Highest peak: 3500
Fetch Peaks

Mass list: fior search: i‘

=

1. In the Lowest peaks and Highest peak fields, enter the
required mass range.

2. Click the Fetch Peaks... button; the Select Peaks window is
displayed.

a. Set the number of Peaks required (the peaks with the
highest intensity are chosen automatically).

b. Click the List peaks button; the masses identified in
your spectrum are displayed:

-, |select Peaks [ [T]
- + Dataset 1: sampla 12
Automatic i =
ass
Magses: |700-3500 T-l- 711.0m
71308
Peaks: [0 = & N | 72109
723.09
I anual g;ggg
Mass: [3337.56000 T1| 2316
82499
Edit Mass List o
Insert 83210
839.03
842 42 -
Delete » Selected mass
= [ »

You can add peaks (type in the Mass and click Insert)
and remove peaks (select the required mass and click
Delete => Selected mass).
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3. The list of masses in the Select Peaks window are reflected in
the Mass list for search field:

Mass list

This section allows you to specify the list of masses on which to perform the
search.

‘fou can Fetch a range of peaks from the current spectrum. To do this enter the bounding
masses into the boxes below and then press 'Fetch peaks'. The mass list will be updated
with the matched peaks.

Alternatively you can manually enter a set of peaks into the Mass list for search’ box,

Lowest peak: 700 Highest peak: 3500
Fetch Peaks

Mass list for search: | 711.01 i‘

713.08
7z1.09
729,09
776,99
822,97

823.16 4

4. You can also amend the mass list in the Mass list for search
field.

Searching the Mascot database

Search | Cancel |

1. Click the Search button; the Database search window is
displayed while your PC connects to the Mascot search engine:

Database search
a A search is currently being performed. The progress of the search can be seen below,

Search status: Communicating with the search engine. ..

If there is problem accessing the search engine, details are
provided within this window.

Mascot PMF searches
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2. When the search is completed, the results are displayed in
your web browser (for example, Internet Explorer):

MATRIX / —
Sciverr Vascot Search Results

User : Your name

Email : your.named@kratos.co.uk

Search title : Arabidopsis thaliana HMS experiment

Database : HCEInr (2464940 sequences: 834614836 residues)

T aX 0N Omy : Arahidopsis thaliana {(thale cres=s) {52598 =seguences)
Timest amp : 1 Mar 2006 at 10:51:08 GMT

Top Score : 134 for Mixture 1, gi|9294498 + gi|7529717

Probability Based Mowse Score

Ions score 15 -10%Log(F), where P is the probability that the observed match 15 a random event.
Protein scores greater than 60 are significant (p<0.03).

Humber of Hits
=
o
1

T T F_|_. T T T T T T . T 1
5 100 150
Probability Based Mowse Score

Concise Protein Summary Report

Format As |CDncise Frotein Summaryj Help

Significance threshold p= |0.05 Maz mumber of hits |20

fructose bisphosphate aldolase-like protein [Arasbidopsis thaliana]

Fe-Search All | Search Unmatched |
1. Mixture 1 Total score: 134 Expect: 2.1e-002 Queries matched: 22
Components [(only one family member shown for each component):
gi|9294495 Mass: 37174 Score: 74 Expect: 0.00Z21 Queries matched: 11
aldose l-epimerasse-like protein [Arabidopsiz thalianal
gi| 7529717 Mass: 38516 Score: 60 Expect: 0.054 Queries matched: 11

Mascot PMF searches
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Mascot MS/MS searches

The main difference between an MS experiment and an MS/MS
experiment is that the peptide ions from the sample collide with
a collision gas as they travel up the flight tube, causing
fragmentation. From these fragments it may be possible to
identify the amino acids, and their sequence, in the peptide
sample. Typically, precursors up to 3,000 Da will produce usable
fragmentation, depending on the sample. The following example
will gate the precursor so that only this ion enters the flight tube.
The ion then collides with the CID gas to produce the
fragmentation ions.

Internet search

Internet search

@ Select the engine to be used for your search from the lisk below,

Search engine: |Masc0t MSM3 ﬂ

1. In the Search engine field, select Mascot MS/MS from the
drop-down menu.

Search settings

Search settings

;‘?”_ This section allows you ko specify a webpage {URL) to be used when submitting
searches, Once selected you can choose the bype of database you wish o use,

Search URL: l:) | http: S, matrixscience, comfcgifnph-mascot, exe?l

A——

Icon is displayed while MALDI-MS
attempts to connect to the server.

1. The Search URL field is usually displayed automatically. The
Matrix Science database URL is:
http://www.matrixscience.com/cgi/
nph-mascot.exe?1

Mascot MS/MS searches
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If you are using a local Mascot server, the URL is typically:

http://<mascot server name=>/mascot/cgi/
nph-mascot.exe?1

I» If you experience problems accessing either the

Internet, or your Mascot server:

® Ask your IT department to check the access
rights from the PC.

® Check that the correct parameters have been set
up in the Environment Configuration Editor
(default path to the editor is:

C:\Program Files\Shimadzu Biotech
Launchpad\Programs\
config_environment.exe

2. If you change the URL, the Refresh button is displayed. Click
it to continue.

3. At the Database field, select the required search engine from
the drop-down list:

MSDB

Comprehensive, non-identical protein database.

NCBInr

Comprehensive, non-identical protein database.
EST_human

Human subset of GenBank+EMBL+DDBJ sequences from
NCBI EST Division.

EST_mouse
Human subset of GenBank+EMBL+DDBJ sequences from
NCBI EST Division.

® EST others.
® SwissProt - a high quality, curated protein database.

Mascot MS/MS searches

Random - Random sequences for verifying scoring
statistics.
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Reporting

Use these options to configure the sections of the report which the server
creates for you, You may also personalise your report with your name and
e-mail address.

| ‘aur name

Mame:

E-mail address: | your . name@kratos, co,uk

| Arabidopsis thaliana MSJMS experiment mz 1722

20 -

Top hitsfo repgrt:

MATRIX
SCIENCE.

User
Email
Search tifle

scot Se r;‘m Results
: Your name

: your.name@kratoy¥.co.uk
: Arabidopsis thaliana MS/MS expriment mz 1722

Overview Table

Click on column header to jump to entry in results st
Mlowe mouse over any indicator to hghlight identical peptides.
Click on an indicator to see details of indinidual match.
TTse check boxes to select sub-set of quenes for new search.

MMouse over: "Parent=1722.958 Da"

|gil1 4532616 [LGDWWLGFDSWDPYWK

Hit:|1 2 3 4 56

~ 17229583 (19 @ (@@ @ @@

The first three fields allow you to personalise the subsequent
report, as shown in the example above.

1. In the Name, Email address and Report title fields, enter the
information you wish to appear at the top of the Mascot
Search Results page.

2. Atthe Top hits to report field, select the required number from
the drop-down list.

3. If you want to include the Mascot Overview Table feature in
your results, tick the Produce an overview section tick-box.

Mascot MS/MS searches
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Protein identification search criteria

o

Protein identitication search criteria

‘a% Enter any known details about the sample and its preparation.

Taxononmy: | ...... Arabidopsis thaliana (thale cress) ﬂ

Digest enzyme: Trypsin ¥ | Missed cleavages: 1 3

Fixed modifications: | Amidated (Protein C-term) |

Ammonia-loss {M-term ) =

Carbozxymethyl () ﬂ

Yariable modifications: |Acetyl (K) i‘
Acetyl (MN-term)

Acetyl (Protein MN-term)
Amidated {C-term)
Amidated {Protein C-term)
Ammonia-loss {M-term )

g:gi:ﬂ Emterm) ﬂ
Protein mass: u] kDa
Treak masses as: " Monoisotopic {+ fverage
Peptide tolerance: ’057 Peptide talerance unit: ’m

[ Decoy

In the Taxonomy field, select the required source of the
protein.

In the Digest enzyme field, select the required enzyme and in
the Missed cleavages field, select the tolerance.

From the Fixed modifications and Variable modifications
fields, if required, select the appropriate modification(s). You
can select more than one modification.

For the Protein mass field, generally, do not use this field as it
may hinder the search.

For Treat masses as, click the appropriate radio button.

In the Peptide tolerance field, enter the required tolerance and
in the Peptide tolerance unit field, select either Da or mmu
(millimass unit) from the drop-down list.

In the Mass Type field, select the required type from the drop-
down list.

For an automatic decoy database search, select the Decoy
checkbox.

Mascot MS/MS searches
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MS/MS specific criteria

MS,/M5S specific criteria

®®  Enter specific details to enhance the Mascat search,

L%

MS{MS tolerance: 0.8 MS/MS talerance unit:  |Da -
Instrument: ’W

Peptide charge: 1+ -

[ Use ICAT quantification

In the MS/MS tolerance field, set the fragment tolerance and
in the MS/MS tolerance unit field, select either Da or mmu
(millimass unit) from the drop-down list.

In the Instrument type field, select from the drop-down
menu:

® Axima Performance, select MALDI-TOF-TOF;

® Axima Confidence, select MALDI-PSD.

In the Peptide charge field, select the required precursor
charge from the drop-down field.

. Only tick the Use ICAT quantification tick box if you wish to
use this feature. (ICAT = Isotope-Coded Affinity Tag; a
method for protein quantification.)

Mascot MS/MS searches
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Mass list

Mass list

This section allows you to specify the list of masses on which o perform the
search.

‘fou can add parent peaks to the search list, where each parent entry contains a list of
M5/1M5 peaks. The ‘Add Parent' button Fetches peaks From the currently loaded spectrum,
whereas ‘Add File(s)' allows you to Fetch peaks from many data files at once,

‘fou can then search Mascot directly using this list, or save the list to a Generic Mascot: file
for use elsewhere.

Parent and
fragment list for
M5/1M5 search:

SaveListAs...| Clear List | Delete Peak. | AddFiIe(s)...| AddParent...|
1. Click the Add Parent button:

Add MS5/MS Mass List

dataset, and add them to the Mascot search, You specify the mass

.%!. Use this window to select MS{MS peaks from the currently loaded
=
range as a percentage of the parent mass,

Max. ber of
p::ksl:lum = ’Emi Segments: ’57
Low peak. ,27 High peak ,987
percentage limit: percentage limit:

Fetch Peaks

Title: |

Parent mass: Parent mass is: Ol Monoisotopic
" Average

Mass list for Mass Intensity

search:

Delete Peak

Add Cancel |

2. Set the four fields that define which fragment peaks are
selected. See the following diagram and explanation of these
fields.

308 Mascot MS/MS searches



Chapter 18: Protein/peptide analysis using Mascot search engine

Parent mass

Segments

Pl I D

e
¢ f

Low peak High peak
percentage limit percentage limit

The Low peak percentage limit and High peak percentage limit
fields set the boundaries for selecting peaks for the fragment
mass list. The limits are set as a percentage of the parent
mass. Peaks outside the boundary are ignored.

The Max. number of peaks and Segments fields define the
maximum number of peaks and their distribution. For
example, if you set the maximum number of peaks to 40 and
the number of segments to 5, the software:

® divides the spectrum in to 5 equal segments;

® from each segment picks the 8 (40 divided by 5) most
intense peaks;

® uses the 40 peaks for the fragment mass list.

Mascot MS/MS searches
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3. Click the Fetch Peaks button; the fields are populated with
the fragmentation data obtained from your spectrum:

Add M5/MS Mass List
T g Use this window to select MS{MS peaks fram the currently loaded
q‘E‘; dataset, and add them to the Mascot search, You specify the mass
range as a percentage of the parent mass,
Max. ber of
D::ksl?‘um S T Segments: 5
Low peak 2 High peak a
percentage limit: percentage limit:
Fetch Peaks
Title: | Parent = 1722955 Da
Parent mass: 1722955 Parent massis: (% Monoisotopic
" Average
Z_qea‘:rscllis't for Mass Intensity i‘
' ® 246,503 3017.99
B2e1.128 2664.81
B261.363 2412.21
B261.754 2367.79
8 ~oc oo —c7n 70 =l
Delete Peak
Add | Cancel |

The value in Parent mass field is fixed. However, you can

change the other values:

a. The Title field is based on the
change this field if required.

parent mass. You can

b. You can set whether the precursor (parent) ion mass is
monoisotopic or average. Click the required radio button.

all monoisotopic masses or all average masses,

I» The Mascot search engine requires that you use

but not a mixture. To
of the search engine,

satisfy the requirements
the MALDI-MS software

will use the average precursor (parent) ion
mass, even though you have selected it as a

monoisotopic mass.

c. The Mass and Intensity fields are populated with peaks

extracted from the spectrum.

You can delete a peak;

select it and click the Delete Peak button.

Mascot MS/MS searches
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4. Click the Add button; the peaks are added to the Mass list:

Mass list

This section allows you to specify the list of masses on which to perform the
search.

‘fou can add parent peaks to the search list, where each parent entry contains a list of
M5/M5 peaks, The ‘Add Parent' button Fetches peaks From the currently loaded spectrum,
whereas 'Add File{s)' allows you to fetch peaks from many data files at once.

‘fou can then search Mascot directly using this lisk, or save the list to a Generic Mascot: File
for use elsewhere.

Parent and
fragment: list for
M5/M3 search:

+-gP 1722,958: Parent = 1722.958 Da

5. Double-click the title to reveal the mass list:

Mass list

This section allows you to specify the lisk of masses on which to perform the
search,

‘fou can add parent peaks ko the search list, where each parent entry contains a list of
M5/1M5 peaks. The ‘Add Parent’ button Fetches peaks from the currently loaded spectrum,
whereas 'Add Filefs) alows you to fetch peaks from many data files at once.

‘fou can then search Mascot directly using this list, or save the list ko a Generic Mascat file
for use elsewhere,

Parent and
fragment list Far
5[5 search:

% 246,503
% 261128
% 261,363
% 261,754
% 286,378
% 357,505
% 357859
% 358,777
% 585441
% 385,778
% 484,651
% s04.678 =

Save List As...| Clear List | Delete Peak | Add Fileis). .. | Add Parent, .. |

6. You can delete a peak; select it and click the Delete Peak
button.

Adding files

You can search using the results from several experiments. For
example, you could save the above mass list to a file (click Save
List As ..), perform another MS/MS experiment on a different
precursor, and import the mass list from the first experiment

Mascot MS/MS searches
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1. Click Add Files...):

Add Multiple Parents from Files... EH
Laak in: |_} rachel j & EB-
Jmascot pmf 5] sample 12 1722ms2_0001.;un 5 sample
Jthursday 5] sample 12 2329ms2_0001.;un 5 sample

5] sample 12 1326 ms2_0001.;,un 5] sample 12 2329ms2
5] sample 12 1336 ms2_0001.,un 5] sample 12 11812ms.
5] sample 12 1614 msz_0001.,un 5] sample 10001.run
5] sample 12 1615 ms2_0001.,un 5] sample 10002.run

| |

0002 run 3] sample
2_0001.run 3] sample
5] sample
5] sample

i

File name: [

Files of type: |MALDI Drata Files [.run)

Max, number

of peaks: &0 Segments:
Lower peak Higher peak

% lmit: 2 %, lmit: 5

\iJ Specify mass ranges as a percentage of
the parent masses in the files,

Parent

'S ) ) &
Mmasses are: Monoisotopic Average

ﬂ Cancel

o
e

2. Select the required file.
You can select multiple files. Howeve
number of files, the process can take
instance, a progress bar is displayed
progress.

3. Set the four fields that define which fragment peaks are

r, if you select a large
several minutes. In this
to show you the

selected, see "Mass list" on page 308.

4. Set whether the precursor (parent) ion mass is monoisotopic

or average. Click the required radio button.

Mascot MS/MS searches
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5. Click the Open button; the additional parent is added to the
mass list:

Mass list

This section allows you ko specify the list of masses on which to perform the
search,

‘fou can add parent peaks to the search list, where each parent entry contains a list of
M5/M3 peaks, The ‘add Parent' button fetches peaks from the currently loaded spectrum,
whereas ‘add File(s)' allows you to Fetch peaks From many data files at once.

‘fou can then search Mascot directly using this list, or save the list to a Generic Mascot file
for use elsewhere.

Parent and +-g® 1722,958: Parent = 1722,958 Da
fragment list for y
M5/M3 search:

*arent = 115 ? D3

Save List As... Clear List Delete Peak Add File{s)... | Add Parent...

Save list as

You can save the mass/intensity peak list in a "Generic Mascot
Format" (.mgf files). This format allows you to use the list with
third-party software tools.

Searching the Mascot database
1. Click the Search button at the bottom of the window:

Search | Cancel |

The Database search window is displayed while your PC
connects to the Mascot search engine:

Database search
a A search is currently being performed. The progress of the search can be seen below,

Search status: Communicating with the search engine. ..

If there is problem accessing the search engine, details are
provided within this window.

Mascot MS/MS searches



314

Chapter 18: Protein/peptide analysis using Mascot search engine

2. When the search is completed, the results are displayed in
your web browser (for example, Internet Explorer):

Scinverr Wlascot Search Results

User : Your name

Email : your.name@kratos.co.uk

Search title : Arabidopsis thaliana MS/MS experiment mz 1722

HMS data file : Automatically uploaded data

Database : HCBInr 20060216 (3292813 seguences; 1128164434 residues)
T axonomy : Arahidopsis thaliana {thale cress) (53253 sequences)
Timest amp : 1 Mar 2006 at 14:57:34 GMT

Significant hits: gi|14532616 putative aldose l-epimerase [Arabidopsis thalianal
Probability Based Mowse Score

Tons score is - 10¥Log(P), where P is the probability that the observed match 15 a random event.
Indiwidual 1ons scores = 27 mdicate peptides with significant homology.

Indiwidual ions scores = 33 indicate identity or extensive homology (p<0.03).

Protein scores are derived from 1ons scores as a non-probabilistic basis for ranking protein hits.

2]

Number of Hits

T T T T T T T
20 i ] g 1o
Prohability Based Mowse Score

Peptide Summary Report

FormatAs | |Peptide Summary =l Help

Significance threshold p= |0.05 ez mumber of hits |20
Standard scoring @ WudPIT sconing © Tons score cut-off |0 Show sub-zets [

Show pop-ups @ Suppress pop-ups © Sort unassigned |Decreasing Scare | v| Require beld red [

Mascot MS/MS searches
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Other database searches

You can also search on the following databases:
® peptident - used for PMF/MS searches;
® profound-org;
® profound-mono.

You can use the subsequent forms within the Internet Search
window to prepare your data. However, as MALDI-MS does not

support these products, we cannot guarantee that the data you
enter will transfer correctly.

Use the procedures described in the two previous sections as a
guide.

Other database searches
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Introduction

You can define a list of mass peaks of interest and use the lon
Finder feature to extract the corresponding intensities from a
spectrum.

The feature allows you to:
® import, or generate, a list of masses/tolerances;
® export the data (for use in third-party applications).

For each peak of interest, lon Finder examines the spectrum and
extracts its intensity (mass area). The results are presented in a
text report.

You can also save and load lon Finder settings.

Peak intensity

The intensity of a peak is defined as the sum of the intensities of
the mass spectrum trace, between the start and the end of the
peak.

Tolerance

The tolerance is measured is about the mass. For example, if the
mass is 1000 and the tolerance is 2, lon Finder will look between,
and including, 999 and 1001.
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Accessing the feature

From the base window File menu select Export and from the sub-
menu select lon Finder ... :

f pldr_msms0004 - MALDI-MS H=] B3

File Edit ‘iew Instrument Automation Processing Help

Open... Cerb-O 5] Display:|8pec:trum ﬂ Prafiles: |1 v Masses:[12-1040 I¢¥]

Save As...

Open Auko Experiment Results. ..

Comments...
Parameters 3

Print. .. Chrl+P

Print Prewview
Prink Setup. ..

Export ASCILL..

i “Window as a MetaFile. ..
Bt Selected Tile as a MetaFile...
mz¥ML File. ..

mzData File. ..

Ion Finder ...
Biomap. ..

Figure 19.1 Export options on the File menu

The lon Finder window is displayed:

izl Ton Finder [ [T}

Ion search template

Mass | Tolerance Add entry |

Paste data | Importdata...|

Remove entries| Remove all |

Results file destination

Folder: | Folder/file. ..

Filename: | [ Auto select filename

Dialog data

Load new... | Save... | Process

Figure 19.2 lon Finder window
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Importing a list of masses

You can import mass data from a simple ASCII delimited text file,
or pasted from another application (for example, Microsoft Excel)
via the clipboard.

Text files

The text file must be compatible with Microsoft Notepad. It must
contain at least two columns; one for masses, one for the
corresponding tolerances. The fields must be separated by either
a tab or a comma, and the rows separated by a carriage return.
Mass and tolerance values are in Daltons.

An example text file follows:

Column 2 = Column 4 =
mass data tolerance

y

20,1600,xyz,2
30,2500,abc,1
40,5750,def,2
50,8030,ghi,2

In the above example, you set lon Finder to:
® separate fields using commas;
® define mass data in column 2;
® define tolerance data in column 4.

After importing the text file, you can subsequently edit the
masses and tolerances.

Clipboard data

The data pasted from the Clipboard contains the target ion mass
and target ion tolerance, in the same format as described above.
The rules for importing data, i.e. field separator and input field
numbers, are the same as described above.

Importing a list of masses



Chapter 19: lon finder

Importing data

1.

5.

6.

From the lon Finder window, select the Settings button; the
lon Finder settings window is displayed:

Ion Finder settings

Import columns
| =

Mass colurn:
Cancel
Mass tolerance column: | 2

Import field separatar
{+ Tab

" Comma

Reported peaks
+ all peaks
" Largest peak in range

" Mearest peak in range

Required decimal places: |0

Figure 19.3 lon Finder settings window

In the Import columns fields, enter the column numbers
corresponding to the mass and tolerance data within the text
file.

In the Import field separator area, select the radio button
for the field separator used within the text file.

(This field also defines the field separator for the results file -
produced when you select the Process button.)

In the Reported peaks area, select the required radio button
to define which peaks to use when reporting intensities.

In the Required decimal places field, define the number of
decimal places for the results file.

Select the OK button.

Importing data from a file

1.

Set the lon Finder settings window to interpret the data that
you are going to import.

Importing a list of masses
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2. In the lon Finder window, select the Import button:

Open ﬂm
Look in: I@ mass lists j - = E3-

Do

©

Desktop

My Documents

Iy Computer
File name: Imass list bt j Open I
Files of bype: IAII Files [*%] j Cancel |

Figure 19.4 Opening a text file

3. Navigate and highlight the required text file.
4. Select the Open button:

&=/ Ton Finder =101 =]
~Ion search template
Mass | Tolerance ;I i Settings... | Add entry |
1535 2
1801 z — Paste data | Import data... I
2093 3 i
1 | Remove entriesl Remove all |

~Results file destination

Folder: I Folder/file. .. |

Filename: I ™ auto select filename

- Dialog data

Load new... | Save... | Process |

Figure 19.5 lon Finder window showing data

If mass/tolerance data already exists in the lon Finder window,
new data is appended to the current data.

If you wish to edit the data, see “Creating/editing a list of masses”
on page 324.
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Pasting data from the clipboard

1. Set the lon Finder settings window to interpret the data that
you are going to import.

2. In the application, select and copy the data. In the example
below the data resides with Microsoft Notepad:

B} mass list.txt - Notepad [H[=]

File Edit Format Wiew Help

|

3. In the lon Finder window, select the Paste data button:

=1 Ton Finder HiE

Ion search template

Mass | Tolerance ﬂ Add entry |
1535 2
1801 z — Paste data | Import data...l
2093 3 i
4 | | > Remaove entries| Remove all |
Results file destination
Folder: | Folder/file. ..
Filename: | [ Auto select filename

Dialog data

Load new... | Save... | Process

Figure 19.6 lon Finder window showing data

If mass/tolerance data already exists in the lon Finder window,
new data is appended to the current data.

If you wish to edit the data, see “Creating/editing a list of masses”
on page 324.
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Creating/editing a list of masses

The lon Finder window allows you to create new entries and edit
current entries. You can also remove entries.

Creating an entry
New data appends the current data.
1. In the lon Finder window, select the Add entry button; the
mass cell is activated.
2. Type in the new mass:

&=/ Ton Finder HE B3

~Ion search template

Mass |TOIerance ;I Settings. .. | Add entry I

2465 1

EE Paste data | Importdata...l
-
| _>l:I

Remove entriesl Remove all |

1

~Results file destination

Folder: I Folder/file. .. |
Filename: I ™ auto select filename
- Diglogdata
Load new... | Save... | Process |

Figure 19.7 lon Finder window - add entry

3. Click the mouse-pointer in the adjacent tolerance cell and type
in the required tolerance for that mass.

Editing an entry
Double-click the mouse-pointer in the required row and make
your change(s).
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Removing entries

Removing an entry

1. Double-click the mouse-pointer in the required Mass cell.

You can use the Shift key in conjunction with the mouse-
pointer to select several adjacent entries.

Also, you can use the Alt key in conjunction with the mouse-
pointer to select several individual entries.

2. Select the Remove entries button; mass and its tolerance is
removed.

Removing all entries

Select the Remove all button; all rows are removed.

Creating/editing a list of masses
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Defining destination of results file

You can either specify the filename for the results file or let lon
Finder create one for you (based on the name of the spectrum).

Specifying the filename
1. In the lon Finder window, select the Folder/file button:
Save As EHE
Savein [ masslists x| o« ®E ek Er

mass list,bxt

Desktop

4

My Documents

=
Q‘\

File name: I?-peptide i j Save I
Save as bype: IText Files [ txt] j Cancel |

Figure 19.8 Creating a results file

2. Navigate to the required folder and type in the filename for
your results file.
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3. Select the Save button; the folder and filename information
appear in the lon Finder window:

&=/ Ton Finder

Ion search template

Mass | Tolerance ﬂ
2093 3
2465 1

-
| | B

Results file destination

HE
Settings. .. | Add entry |
Paste data | Import data... |

Remove entries| Remove all

Eolder: | Ci\Documents and Settingsiadr

Filenarne: | 7-peptide mix, bxt

Dialog data

Load new... | Save... |

[ Auto select filename

Process

Figure 19.9 lon Finder window - results file details

Auto select filename

The filename will be based upon the spectrum name (or date if no
name is specified) and Sample plate well reference(s).

1.
checkbox.

2. Select the Folder/file button:

Browse For Folder

Select a results destination Folder

In the lon Finder window, tick the Auto select filename

[7]x]

@ Desktop
+ D My Documents
+ _\5’ My Computer
= & My Netwark Places
5) Recycle Bin
I mass lists

Make Mew Folder |

Cancel |

Figure 19.10 Browse for folder window

3. Navigate to the required folder.
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4. Select the OK button; the folder and path appear in the Ion
Finder window:

cac/Ton Finder ==
Ion search template
Mass | Tolerance i‘ Settings. .. | Add entry |
757.0000 2.0000
1046, 0000 1,0000 Paste data | Import data. .. |
12970000 1,0000 i
4 | | > Remaove entries| Remove all |

Results file destination

Folder: | Ci\Documents and Settingsiadr Folderfile. ..

Filename: | ¥ Ao select filename

Dialog data

Load new... | Save...

Figure 19.11 Auto select filename

Existing filenames

If the filename within the lon Finder window already exists, lon
Finder will append the date and time to the filename to avoid
overwriting the existing file.

=1 Ton Finder HiE
Ion search template
Mass | Tolerance ﬂ Settings. .. | Add entry |
2093 3
2465 1 Paste data | Impaort data... |
-
4 | | > Remove entries| Remove all |

Results file destination

Folder: | Ci\Documents and Settingsiadr Folderfile. ..

Filename: |?-peptide mix{date070203_091 [ Auto select filename

Dialog data

Load new... | Save... |

Figure 19.12 Filename appended
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Saving and loading lon Finder settings

This feature allows you to save the current settings so that you
can retrieve them at a later date. The following is saved to a file:

® Mass and Tolerance data;
® All the settings within the lon Finder settings window;
® Folder and filename information.

Saving your settings
1. In the lon Finder window, select the Save ... button:
Save As ﬂm

Save jn: I@ mass lists j - = E3-
mass list. bxt

Desktop

4

My Documents

File name: I?-peptide i j Save I
Save az type: IText Files [*.txt) j Cancel |

Figure 19.13 Saving a settings file
2. Navigate to the required folder and type in the filename for

your results file.
3. Select the Save button.

Saving and loading lon Finder settings
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Load your settings
1. Select the Load new ... button.

2. Navigate to the required folder and highlight the required
filename.

3. Select the Open button; settings are loaded.
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Processing the data

This process uses the data within the Mass/Tolerance fields and

searches the currently loaded spectrum for the target ions. For

each ion/peak, the intensity is recorded. The results are produced
in a text file.

You can set the delimiter (tab or comma) of the results file within
the lon Finder settings window, see “Importing data” on

page 321.

1. In the MALDI-MS window, ensure that the required spectrum
is displayed.

2. Select the Process button; a text file is produced with the
results.

Interpreting the results
An example of a results file follows:

B 7-peptide mix{date070207_154103).txt - Notepad M= E3
File Edit Format Wiew Help

Ei1e,c:\Documents and settingshadministratoripesktopiymass -
istsh7F-peptide mix(date070207_154103).txt I—

source file,Civprogram Fileshshimadzu Biotech
Launchpadsbataharb®0s apr 06%tofz_mix_refoglo
units,massiTolerance[ba] Intensity [Counts]

search mass, 757

Tolerance, 2

Mearest mass to search mass in range,757,Intensity, 3328
Largest intensity mass in range, 758, Intensity, 7680

a11 masses

Mass, Intensity

F57,3328

758, 7680

search mass,1046

Tolerance,l

Mearest mass to search mass in range,l046, Intensity,1024
Largest intensity mass in range,1046, Intensity,1024

11 masses b
Mass, Intensity

1od46,1024

search mass,1297

Tolerance,l

Mearest mass to search mass in range,1297,Intensity, 9984
Largest intensity mass in range,1297, Intensity, 9984

a11 masses

Mass, Intensity

1297, D084

search mass,1535

Tolerance, 2

Mearest mass to search mass in range,1534,Intensity,11008
Largest intensity mass in range,1534, Intensity, 11008

a11 masses LI

This example is highlighted to differentiate the areas of interest.
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Header information

The file contains the name and path of this file, followed by the
path and name of the spectrum run file.

The units for the results are defined on the next line.

Results information

Results for each target mass include:
® Search mass
Tolerance
Nearest mass and intensity to the target mass
Largest mass and intensity within the tolerance range

List of all masses and their intensity within the tolerance
range.
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Introduction

Introduction

The data displays show both graphical and text reports of data.

These displays can show data collected from the instrument,
calibrant reference files, isotope distributions, in general any type
of data supported by the Launchpad suite of software. The data
displays are shown within the main MALDI-MS window.

Clicking the mouse MENU button (right mouse button) within the
display area of the MALDI-MS base window shows the "Display"
menu. This menu is used to create and manipulate displays.

i (i
i Eejr)
Paste Paske
ol |
Delete ¥ Row Delete ld  Column
R
Annotate. .. Inset 4 Annotate.. o
Annetation Braperbies: .. anmatation Properties,. . Inset
Tags 4 Tags r AllInsets
Peak labelling 3 Peak labelling » |
(it W New Annokation !E E
ey}
Paste
Faak A M
Insert 3 | T — - Temt LM m —
Delete 3
S M Toxt S M Toxt il | M
T L I e d
ey |<—1 r_)] Y
Anmetation Preperbies, AM AM AM
Tags L4 X .
Diecimals: I 'l . angio?_rnzmsl
Peak labelling 3
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ﬂnnnotation Properties

Paste Type: 7
Insert: 4 Text:
Delete 4 =
D ata Properties
Annotate. ..
e e e [rataset: Masz from:
Tags ' Trace: to:
i 3 . 2
Pesk labeling Dizplay Properties
Fank | Arial hd BOl_d: [
Italies: T
Size: |30 j % [w10) Underling: [

Angle: |0 J::I degress Colour: - Set...

o T k
Background: * ransparen
" Opague

] | Apply | Cancel |

Paske Paste
Insert 4 Insert 3
Delete 4 Delete 3
Annatate., Annatate. .
Tag Chrl+T Tags 3
Peak labelling e Gkl Peak labeling \~oidd peak

Clear all

" Delete peak
wriDelete peaks
Peaks koolbar, ..

Figure 20.1 Display menus

Table 20.1 Display menu options
Menu Purpose

Insert Adds new displays either as a Column to the
right or as a Row below the currently
selected display or inserts an Inset.

Delete Removes a Column or Row of displays of
which the selected display is a member or
removes an Inset display.

Annotate... Shows the "New Annotation” window allowing
annotation to be added to graphical displays.
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Table 20.1 Display menu options

Menu Purpose
Annotation Shows the "Annotation Properties" window for
Properties... a multiple selection of custom labels.
Tags Adds or removes tags to peaks between a

pair of cursors, or clears all tags without the
need for cursors.

Introduction
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The Display Toolbar

On the right hand side of the base window is a vertical panel (bar)
called the "Display toolbar”. It contains small icon buttons (used
in conjunction with the mouse and keyboard) to provide the most
commonly used display controls in one location. It is always
visible regardless of the type of display in the window. To use the
display toolbar buttons, position the mouse pointer over the
required button and click SELECT.

L angio?_msms0005 - MALDI-MS M=
File Edit W¥iew Instrument Processing Help
= ) g @ E ) D\splay:|8pec:trum j Profiles: |1-54 ¥ Magses:|176-1023 3]
Data: angioZ_msms0005 4 Mar 2005 14:37 Cal: tor 4 Mar 2005 14:37 (CID of 1046.51) b.@
Shimadzu Biotech Kompact MALDI 6 v2.7.0 Build 200560524: Mode reflectron_ms_ms, Power: 73, Gate: 1035.00-1060.00, P.Ext. @ 1050 thin § —
o
%int. 7.2V Profile 54 |
%
100 £
Display toolbar ——pp | |
50 =
Rl
Rad
0 ) | o il L bl T "'
%int. B.6 m¥[sum= 356 mV] Profiles 1-54 Unsmoothed -Baseline 80 i
931,54 x|
255.06
100 1 THE.3T Ty
255.33 506.20 - %
#32 619.27 i 89948 —
a0 a04.59 52
35412 -
19508 ST i 501 49 620 62 78378 8034 1001.8 s |
210
° P|
200 300 400 500 B00 oo a00 g00 1000 —
MassiCharge
E —— o]
For Help, press F1 UM

Figure 20.2 Display toolbar

Docking the display toolbar

The toolbar can be dragged to the left, right, top and bottom of
the display area by clicking on the edge of the toolbar and
dragging it to a new position. When the outline of the toolbar
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in Figure 20.3.
5 angioZ2_msms0D06 - MALDI-MS [_ (Ol %]
Fle Edk Wew Instument Automation Processng Help
= [i=) ﬂ @ ﬁ | @)|  Display:[spectum ~| Prc
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changes size (over an edge of the window), the mouse button is
released and the toolbar will "dock" with the new edge as shown

Data: angio2_mems0008.G7[c] 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 14:37 (CID of 1046,
Shimadzu Biotech Kompact MALDI 6V2.7.0 Beta 1: Mode reflectron_ms_ms, Power. 73, G:

%lnt. 480 m¥[sum= 25928 mv] Proflles 1-54 Smooth Av 20

1046.51

100 Display toolbar
a0 at bottom

1056 1[cl-

1044 1046 48 1080 1052 1054
MassiCharge

K|

i
P ece] & [ |8 3| | | 0| | B e | 2 | o= [ e P |

For Help, press F1

3

5 angioz_msms0006 - MALDI-MS [_[O]
Fle Edit Wew [nstrument Automation Processing Help
= @l 2 @ ﬂ »<|@)| | Display:[Spectum =] Pr

Tl

sii¢

Ll AW

Data: angio2_msms0006. G7[c] 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 14:37 (CICY
Shimadzu Biotech Kompact MALDI B v2.7.0 Beta 1: Mode reflectran_ms_ms, F}

%Int. 480 mY[sum= 25928 mY] Profiles 1-54 Smooth Av 20

1046 51
100

isplay toolbar
at left side

80,

1045 1050 1085 1[c]-
Mass/Charge

L] il

For Help, press FL

338

Figure 20.3 Docking the display toolbar

Additional facilities are provided by holding down the keyboard
Shift or Ctrl keys when the toolbar buttons are pressed. All of the
functions of the toolbar buttons are given in Table 20.2 on page
338 and Table 20.3 on page 340.

Table 20.2 Display toolbar functions for graphical displays

Normal action

Copy the contents of the
selected display into
another.

+ Shift

+ Shift +

e Ctrl

Make an inset
of the selected
display

between the

cursors

Zoom the selected
display to the full
window width

Zoom the selected
display to the full
window height

The Display Toolbar

Zoomto 1/, x
current width

Zoomto 1/, x
current height

Reduce to
2/ current
width

Reduce to
2/ current
height
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Table 20.2 Display toolbar functions for graphical displays

Normal action + Shift + Ctrl = I ==
Ctrl

Zoom the selected Zoom next

display to the full display in the

window size sequence

Zoom next display in the

sequence

Unzoom (return a

zoomed display to

normal size)

Scroll graph 10% to Show high end

higher end of graph

Scroll graph 10% to Show low end

lower end of graph

Show full graph range Double the 5 x the 10 x the
currently currently currently
displayed displayed displayed
range range range

Scroll profiles displayed  Show last

increasing by 10% of profiles in data

currently displayed

range

Scroll profiles displayed  Show first

decreasing by 10% of profiles in data

currently displayed

range

Show all profiles in data  Double the 5 x the 10 x the
current profile  current current
range profile profile range

range

Switch the cursors off in  Switch off

the selected display additional
cursors

Return the region Cancel all

between the cursors to amplification

normal scale

Amplify the region Amplify x 20 Amplify x Amplify x

between the cursors x 2 200 2000

The Display Toolbar
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Table 20.2 Display toolbar functions for graphical displays

Normal action + Shift + Ctrl S =
Ctrl
Amplify the region Amplify x 50 Amplify x Amplify x
between the cursors x 5 500 5000
Amplify the region Amplify x 100  Amplify x Amplify x
between the cursors x 1000 10000

10

H Inserts the processing
parameters between
two cursors

Table 20.3 Display toolbar functions for text displays

Normal action + Shift + Ctrl

Make an inset of the
selected display
between the cursors

Copy the contents of the
selected display into
another

Iﬁi

Scroll columns to the right Show rightmost

columns

Show leftmost
columns

Scroll columns to the left

Show the previous section
of a multi section report

Show the next section of a
multi section report

e & =2 B2 |x 3

Zoom the selected display
to the full window width

Zoom the selected display
to the full window height

Zoom the selected display
to the full window size

Zoom to 1 1/, x
current width

Zoom to 1 1/, x
current height

Zoom to show the
next display in the

Reduce to %/,
current width

Reduce to %/,
current height

|4

series

w« | Unzoom (return a zoomed
21 display to normal size)

+
u]
S
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Table 20.3 Display toolbar functions for text displays (Continued)

Normal action + Shift + Ctrl
Decrease font size by Decrease font size Decrease font
5 increasing number of lines by increasing size by increasing
2l in the display by 1 number of lines in number of lines in
the display by 2 the display by 5
Increase font size by Increase font size by  Increase font size
A reducing number of lines reducing number of by reducing
| in the display by 1 lines in the display number of lines in
by 2 the display by 5

The Display Toolbar
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Multiple displays

The display area of the window can be split into any number of
individual displays. When the window is first opened it will show
a single display.

New displays can be added or existing displays removed at any
time and each display can show different views of the data. By
creating more displays, several graphs or text reports can be
shown at once. For example spectra can be shown in one display,
with a mass list of mass assigned peaks in another display for
comparison (Figure 20.4).

X

J angioZ_msms0005 - MALDI-MS H=] E3

File Edit View Instrument Automation Processing Help

= g @ ﬂ ) Display:|Spectrum ﬂ Profiles: | 1-54 * Masses!| 34-1020

“Wint. % Int. 5.@
110.0 1046.5 o
100 E
an
hid
" kiid
-)ﬁé
a0 i
* -
o T
GO0 00 1000 ‘l'
M asz WArea %Total Apex(mV) Resolution SI/N Flags M asz WAarea %WTotal Apeximy) T
6004 2357 277 6.40 128.04 2071 U 1045.02 0.1 o.o7 720 | oFF
Toos 31.81 374 G.48 12916 3083 U 1046.51 10000  63.33 652.83 21
F199 2270 267 eR=ic} 167 28 1731 U 1046 .86 0.38 0.26 5163 | —|
2602 6767 705 2.86 19620 14.21 1047.50 27686 1200 53042 B2
8683 21.70 2.55 588 21387 2927 1 1047 .89 0.24 0.16 3349 | —
ar13 1486 175 5.01 10328 2086 U 104252 1120 7.re 20746 | #3
10297 10000 1175 1211 28057 G100 U 1040.52 4.032 275 61.72 210
11015 2248 2.64 548 22628 43.19 U 1050.52 0.8z 0.63 1291
11202 2248 2.64 352 28589 1763 U 1051.42 1.62 1.1 22329 P
12509 3508 412 .64 702458 5513 U —
Kl j— E
For Help, press Fi MU

Figure 20.4 Multiple displays in a window
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The display with the thick highlighted outline is called the
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"selected" display. A display is selected by a single click of the
mouse SELECT button and the display outline will be highlighted
to show that the display was selected. Where there is only one
display in the window the outline is not shown.

The Insert option on the "Display" menu presents the "Insert"
menu (see Figure 20.5). This menu allows other displays to be
inserted as either a column or row adjacent to the selected
display. Figure 20.5 shows the process of inserting displays using

the Insert menu.
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Figure 20.5 Inserting a new column into the displays
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Displays can only be added as a complete row or column such
that inserting above a row of two displays will add two new
displays above the original ones as shown in Figure 20.6. When
inserting a new column, by default, the newly inserted column will
be half the width of the selected display and a newly inserted row
will be half the height of the selected display. These default sizes
can be easily adjusted after the new displays have been created.
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Figure 20.6 Inserting a new row into the displays

Deleting displays
The Delete option on the "Display" menu presents the "Delete"

menu. This menu allows a Row containing the selected display,
or a Column containing the selected display to be deleted. The

Multiple displays
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displays to be deleted will be highlighted and a confirmation
message will be presented. If accepted the highlighted displays
will be deleted.

Tile Manager

Operations in and can also be achieved using the Tile Manager,
which provides a visual representation of the current tile layout
and an interface to select, insert and deleted tiles. See

Figure 20.7.

Left mouse button double clicking in the current tile layout area,
will set that tile as the active tile.

When the mouse pointer is over a menu item that can be
accessed, it becomes highlighted. Clicking on a highlighted menu
item will cause that operation to be carried out.

Tile Manager

Current Tile Layout

] Cancel

Inzert
Row
Calumn
Inget
Dizplay
Seltings
Dielete
Row

Calumn
Inzet
All Inzets

Figure 20.7 Tile Manager

Enlarging displays

Displays can be enlarged to full size, full width/height, full screen
or reduced back to normal using the Displays toolbar zoom
options. Displays which are enlarged will cover up other displays.
The covered displays will reappear when the enlargement is
cancelled. It is not possible to have a mixture of full width and full
height displays as this would cause overlap of the displays to
occur.

Multiple displays
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However several full height displays or several full width displays

may be created. Figure 20.8 shows the two steps required to
enlarge a display.
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Figure 20.8 Enlarging a display to full width

The same steps are used to obtain all of the enlarged views, full
width El full height il and full screen il To return an
enlarged display back to its ariginal size simply select the
required display and press *_ﬁfl
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When there are multiple displays and one of the displays is
currently zoomed to full screen size, the user can step through
the other displays, zooming each in turn to full screen bv using
the "zoom next display" feature. Pressing the toolbar ﬂ button
will show the next display in the series zoomed to full screen.
Each display can be zoomed to full size in turn. After the last
display in the sequence has been zoomed the sequence will cycle
back to the first display.

The display toolbar zoom buttons have a "toggle" action. Press
once to enlarge (zoom in) and a second time to zoom out. The
only buttons which do not have a "toggle" action are the unzoom
button ﬁ and the zoom next display button #|.

Resizing displays

The zoom width button, when used in conjunction with the Shift
key, increases the width of the column containing the selected
display by a factor of 1%/, and the zoom height button likewise
increases the height of the row containing the selected display.
However should this prove insufficient a particular arrangement
of displays can be generated by resizing the displays manually.
Position the cursor close to the display highlight border and the
cursor will change from an arrow head into a splitter bar cursor
(Figure 20.9) the display borders can be moved to the right or left
and up and down until the desired size is achieved.
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Figure 20.9 Resizing using the splitter bar cursor
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Scrolling graphical displays

Each graphical display can contain a single graph or a number of
graphs. These graphs can be scrolled, panned, marked and
annotated as required. There are a number of display toolbar
buttons which facilitate scrolling and selection of the graph’s mass
range. These buttons are shown in Table 20.2 on page 338.

The two "scroll graph” buttons ﬂ and ﬂ are used to scroll the
graph data across the display by 10% in the direction of the
button arrow. Left is towards lower values and right towards
higher values. The 4| button shows the full range of data i.e. on
a spectrum it will display the whole mass range (Figure 20.10).

The operation of the ﬂ (display next), ﬂ (display previous)
and ﬂ (display all) data buttons depends upon the type of
display. If the display is showing a mass range for a profile of
collected data then ﬂ and ﬂ would show the data for the next
and previous shot respectively. In this case the g button would
average the data for all of the shots and show this average.

On a chromatogram display showing the signal intensity for a
given mass the ﬂ and ﬂ buttons would show the data for the
next and previous mass respectively. The ﬂ button would
average the data for all masses and show this average.
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Figure 20.10 Scrolling graphs using display toolbar
buttons

The range of the data displayed will be the same for each display.
For example Figure 20.10 shows a sample spectrum of data. The
mass range can be increased quickly by using the | button in
conjunction with the keyboard. Pressing the ﬂ button on the
display toolbar with the Shift key doubles the displayed mass
range. By pressing Ctrl with ﬂ the range can be expanded by
five times and by ten times with Shift + Ctrl as shown in

Figure 20.11.
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Figure 20.11 Increasing the displayed range with the
scroll buttons
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Cursors

Vertical cursors can be shown on a display by pressing the mouse
ADJUST button (Figure 20.12). Up to two moveable cursors can

be displayed.
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Figure 20.12 Single cursor on a display

When a single cursor is shown, the value under the cursor (either
mass or profile) is reported in the bottom left hand corner of the
window. In the case of mass being displayed the resolution (M/dM
at 50% peak height) of the closest peak to the cursor is also
displayed. Mass cursors are shown (by default) on spectra and
profile cursors on chromatograms, the cursor reflects the units
shown on the display graph’s x-axis.
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To position a mass cursor:

® Click and hold down the mouse ADJUST button anywhere
on the graphs.

® Move the vertical cursor to the desired position on the
graph so that it is directly over the mass (or position) of
interest and release the mouse button.

When both cursors are shown, the range between the cursors is
reported in the bottom right hand corner of the window footer bar
(Figure 20.13).
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Figure 20.13 Both range cursors on a display

Repeat step 1 and 2 to obtain a second vertical cursor. The mass
difference between the two cursors is displayed in the footer bar
at the bottom of the graph as dM.

A measure of the resolution between the cursors is also displayed
as M/dM where M is the centre mass between the two vertical
cursors and dM is the mass difference.
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5 pep_mix_2466d0005 - MALDI-MS
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When both vertical cursors are displayed on the screen, pressing
and holding down the mouse ADJUST button causes the nearest
vertical cursor to the current mouse position to jump to the
mouse position. This allows rapid repositioning of the cursors.

Cursors are erased by using the cursors off button from the
graphical display toolbar (see Figure 20.13 above). The data
displays make extensive use of cursors to mark and delimit
individual peaks and ranges of peaks. They are used in calibration
to assign accurate masses to known calibrant reference peaks.
They are used with chromatograms to select sweet spot areas on
the sample slide for laser aiming. A particularly important use of
cursors is to display the mass difference between any two points
on a graph (Figure 20.14).
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Range cursors are useful in determining the fragmentation losses
within sample spectra. There is a "Customise cursors" window
available which provides extra cursor features. Select the
Cursors... option from the "Display Options" Cursors tab as in
Figure 20.15.

5f default - MALDI-MS H[=

File Edit | Wiew Instrument Automation Processing Help

e v Toolbar
—

v Status Bar

v Display Toolbar
v Basic Parameters 2* Display Options

Camera... Type: |Momal =

Instrument Status... | | | J
Database Viewer...

Tile Manager... ,—_|
i

Event Filkers. ..

ﬂ a @ Display:|8pec:trum ﬂ Profiles: |1 * tdasses|12-1040 4]

General] Graphs] Graph Text] Test Report  Cursors l Peak Labels]

]

=
widt: None | Nomal  Display [ window|
Height:| Graph  Display | indow
Jair with: 0t Line |[lon Gate
Colous. ..

[~ Al dizplays 0K | Apply | Cancel

Figure 20.15 Cursors window

The Type option specifies the type of cursor to be displayed on
the graphs. When set to Normal the cursors appear as in
Figure 20.14. The other options are Charge which can show
additional cursor lines indicating multiply charged peaks, or
multiples of the indicated mass, Tolerance which shows a
tolerance band and Time which displays the sample bin value of
the mass under the cursor. These are explained below.
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Charge cursors

Cursors

When Type is set to Charge, additional cursors can be produced
which show the mass positions of multiply charged fragments
(down to M/10). It is also possible to display cursors showing
multiples of the indicated mass (up to 10 times) to indicate dimer,
trimer and other multiple mass fragments. These additional
cursors will follow (track) the movement of the normal cursors on
the display. The example in Figure 20.16 shows cursors for up to
5 times the mass under the normal cursor. Wherever the selected
range cursor moves to, the optional cursors will follow, allowing
easy location of multiply charged or multi-mass fragments
(Figure 20.16).
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isplay Options

General] Graphs] Graph Text] Text Report  Cursors l Peak Labels

Type: |Charge =
| = e

tass up ta: |2 —|
Charge up ’—_|
ta: 5 I
Width:  Mone | Momal — Display |Windgw|
Height:| Graph = Display | ‘indow

Jair with: o Line |lon Gate
Colous. ..

roabdspays L 0K [ Amy | Cancel |
. angioZ_msms0D006 - MALDI-MS [ [Of x|
File Edit Yiew Instrument Automation Processing Help
= = Q @ E gl @ Displa}l:|8pectrum ﬂ Profiles: |1 * Masses:[1-1040 49|
-l
Data: angio2_msms0006.GT[c] 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 14:37 {CID of 1046.51) —
Shimadzu Biotech Kompact MALDI 62.7.0 Beta 1: Mode reflectron_ms_ms, Power: 73, Gate: 1035.00-1060.00, P.Ext. & 1050 (hin 53) 2
g
%lint. 11 my[sum= 596 mv] Frofiles 1-54 Smooth Av 20 g
109.95 2
100 Normal cursor 2X mass 3x mass e
50 =
1037 =
Ga T0.20 %
40 i
a08.33
619.46 x
50762 6204.90 H1
] I hl; L |
500 600 700 800 900 1000 1[clq == |
MassiCharge 210
4 P
Mass: 252,24, Closest peak MjdM 104,75

Figure 20.16 Optional cursors on the display
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Tolerance band cursors

With Type set to Tolerance additional cursors can be set to show
a tolerance window centred about the last moved cursor. Enter
the required tolerance window and tolerance units. The units
available are:

Table 20.4 Tolerance band cursor units

ppm Parts per million

ppt Parts per thousand

mDa milli Daltons (1/1000 Dalton)
Da atomic mass units (Daltons)

Figure 20.17 shows an example of tolerance band cursors. These
are useful with peak searching options which search for peaks
within a given tolerance window around the point marked by the
cursor, and in calibration.
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2* Display Options
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Figure 20.17 Tolerance band cursors
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Time cursors

With Type set to Time, cursors can be set to report the sample
bin value of the point on the graph under the last moved cursor.
The collected data is made up of sample values of up to 128K
(131,072) bins, depending on the operating mode and model of
instrument. By moving the cursor across the graph the sample
bin corresponding to the cursor position is reported in the base
window status bar (Figure 20.18). When both cursors are
displayed the sample bin difference between the two cursors is
indicated in the base window status bar.
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Figure 20.18 Time cursors indicating sample bin values
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Cursor width

The moveable range cursors are normally shown with a small
cross-hair. The options are illustrated in Figure 20.19:
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Figure 20.19 Examples of cursor widths
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The Display and Window options are useful for measuring
resolution or finding the intensity of small peaks as the intensity
level can be easily read off the intensity axis.

Cursors are hidden by pressing the +T| button on the Display
toolbar or, using the keyboard, pressing Ctrl while clicking the
mouse ADJUST button on the display.

Cursors can be drawn on a single graph trace, on each display or
across all displays.
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Figure 20.20 Cursors set to graph height
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Figure 20.21 Cursors set to display height

When two or more displays are stacked above each other,
showing the same data range, e.g. when comparing data from
different sample spots, it is sometimes useful to highlight
features at exactly the same point on the mass scale in both
graphs.
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To do this set the cursor Height option to Window. The cursors
will now be drawn through all stacked data displays.
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Figure 20.22 Cursors set to window height
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Copy, insert and delete displays

Copying displays
Displays can be copied from one place to another within the same
window. Select the display to be copied, then press and hold
down the mouse SELECT button on the Display toolbar "copy
display" button El. The mouse pointer will change into a copy
display pointer and an outline will appear around the selected
display (Figure 20.23). Still holding the mouse SELECT button
down, drag the outline of the selected display to its destination
and release the mouse button. The selected display will be copied
to the new location (Figure 20.24).
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Figure 20.23 Copying a display
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Figure 20.24 Copied display

Inserting displays
Displays can be copied into another display to create inset
displays. This feature can be used for publications to show a
specific region of a graph as an inset. It can also be used during
data collection to provide an inset view of the progress of data
collection from a given sample spot.

Creating inset displays

Select the display to be used as an inset. Position the range
cursors on the display to contain the inset so that the cross-hairs
mark the boundary of the inset. Press the keyboard Shift key and
hold it down while clicking on the toolbar "copy display" button
E. The selected display will be made into an inset between the
cursors and the range cursors will be removed Figure 20.25.
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Figure 20.25 Creating an inset display
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Inserting an inset of the currently selected display into itself can
be achieved by the above method or (after positioning the range
cursors as above) by selecting Insert from the "Display"” menu
and choosing Inset. The Display menu is obtained by clicking the
mouse MENU button on the selected display (Figure 20.26).

Paste ‘

cotom
Delete F  Row

Annotate.. . Display
T Settings

Tags 3

Peak labelling 3

Figure 20.26 The Display menu

The selected display will appear as an inset (Figure 20.25) within
the original display. The display containing the inset is referred to
as its "parent" display.

Once an inset has been created, the data within the inset can
changed by clicking the mouse SELECT button within the inset,
and modifying display parameters in the same way as for any
other display. It is also possible to transfer data into or out of the
inset by using the copy display feature described in "Copy, insert
and delete displays" on page 365.

The Display Toolbar buttons also operate on data within an inset,
with the exception of the zoom buttons, which act upon the insets
parent display e.g. pressing the full size zoom whilst an inset is
selected makes the parent of the inset full size.

Multiple insets can be created within a display, and insets may
even be created within other insets. The size and position of an
inset may be changed after creating the inset either by using the
splitter bars as outlined in "Resizing displays" on page 347.

Copy, insert and delete displays
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Deleting inset displays

Select the inset display to be deleted. From the "Display” menu
select Delete and from the "Delete” menu select Inset and the
selected inset display will be deleted (Figure 20.27).

Paste

Insert L4
Delete Calumn
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Tags 3 All Insets

Annotate...
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Figure 20.27 Deleting an Inset Display
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Customising Graphical Reports

The "Display Options™ window allows each individual display to be
customised to show only those features which are required. Click
on Options... from the View menu (Figure 20.28).

J default - MALDI-MS _[O] x|

File Edit | Wiew Instrument Aukomation Processing  Help

| 5| v Tealbar K2| s Display: | Spectrum « | Frafiles: 1 - Masses:l12-1D4D N"ll
v Status Bar —I _|2| I J I

v Display Toolbar
v Basic Parameters

Display Contents. ..

Camera...
Instrument Status. ..
Database Viewer. .,
Tile Manager ...
Event Filkars. ..

Figure 20.28 Selecting the Display Options

The "Display Options™ window has six tabbed property pages,
General, Graphs, Annotation, Text Report, Cursors and
Peak Labels. Select the Graphs property page (Figure 20.29).
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27 Display Options

General  Graphs | Graph Text] TextFlepolt] Eursors] Peak Labels]
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# Az [ Y dwiz: W Display Heading: v

5 fuis Title: W Autiz Title: W Trace Headings: W
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Scaling
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|zometric plots

Angle; |45 3 Base height % |50 JZI

Colour editors

Spgc:trum...| Qhromatogram...| Distributiar. .. | Commgn...l

I Al dsplays ....... = K| ,Wl e— |

Figure 20.29 The Graphs property page

On this page the various items which comprise a graphical display
such as the main headings, graph titles and the X and Y axes can
be customised to suit specific requirements. The X and Y axes can
be shown or hidden along with X and Y axis labels. Multiple traces
can be shown with separate X axes under each graph or with a
single X axis on the bottom graph as in Figure 20.30.
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Figure 20.30 Graphs axes options

Graph Headings

Figure 20.32 shows a graphical display with all of the heading and
other graph options enabled, in contrast the graphs in

Figure 20.30 have the headings disabled. The graph heading can
be switched on and off by ticking the Heading: box on the "Graph
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Options" property page. Ticking the relevant boxes enables the
individual options in the graph heading. Figure 20.31 shows the
names of the component parts of the graph heading.

Display title Display 1st comment Display data and cal

Title line text

Prefix text. Comment line te><t|
Data: billlangio2_msms0006 .G7[c] 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 14:37 (CID of 1D4E.51)|

ShimadzuylBiotech Axima ToF? V2.7 Mode reflectran_ms_ms, Power: 73, Gate: T035.00-1060.00, F.Ext. @ 1050 {hin 53)]
[%Int. 12 mv[sum= B27 mV] Profiles 1-84 Srmooth Av 5 -Baseline 80]

Display folder \Trace heading

Figure 20.31 Components of the graph headings

Display instrument

Title line text

Prefix text: Comment line text

Data: angioZ_msms0006. G7[c] 4 Mar 2005 14:37 Cal: tof 4 Mar 2005 1437 (CID of 104B6.51)
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Figure 20.32 Optional items on a graphical display
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Optional items in the display heading

Most data displays begin with a standard heading, which shows
the following components:

® The title for the data (as entered in the "Comments"

window).

® The comment for the current sample spot.
® The name and collection date of the data and its calibration.
® The instrument conditions which applied when the data was

collected.

Figure 20.31 shows a full display heading and graph title on a

spectrum report, Table 20.5 on page 375 and Table 20.6 on page
376 explains the constituent components of the titles, comments
and headings in Figure 20.31. Each of these lines can be disabled

as required.

Table 20.5 Display header information

Example item

Title line text

Prefix text

Comment line
text

Data: bill\
angio2_msms

G7[c]

4 Mar 2005
14:37

Description

This is the Title line typed into the
"Comments" window (File ==
Comments).

This is the Prefix line from the "Comments"
window.

This is the sample spot comment for the
sample spot (1) from which this data was
collected

This is the name of the data as selected in
the load window (angio2_msms) or if
collecting data as given in the "Choose
data" window. It includes the run number
(0001) and the sample spot number after
the full stop (.G7). The folder name (bill\)
is displayed using the Display folder field.

The sample spot number. Letter "c"
indicates a charged (positive/negative)
spectrum. Letter "n" indicates a neutrals
spectrum.

This is the date and time on which the data
was collected.

Customising Graphical Reports
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Table 20.5 Display header information (Continued)

Example item

Cal: tof 4 Mar
2005 14:37

(CID of
1046.51)

Shimadzu
Biotech Axima
ToF2

V2.7

Mode
reflectron_ms__
ms

Power: 73

Gate: 1035.00-
1060.00, P. Ext
@ 1050 (bin
53)

Description

This is either the name of the calibration (as
selected on the "Calibrate" window, or the
method of calibration - in this case using
the factory calibration (tof).

Collision gas was used. The mass (1046.51)
is the Parent mass set in the Calibration
window.

The instrument model which was used to
collect the data.

The software revision number.

Data was collected using the
reflectron_ms_ms, the alternative would be
Linear mode.

This is the laser power at which the data
was collected.

If laser power is adjusted during collection
only the end value is stored.

Displays the mass range over which the ion
gate was operating - i.e. defines the parent
mass range selected for fragmentation.

Pulsed extraction was set to on and for a
mass of 1050 Da.

Table 20.6 Graph title information

Example item

12mV

[sum= 627mV]

Profiles 1-54

Customising Graphical Reports

Description

This displays the value in millivolts of the
largest peak in the spectrum.

This displays the value of the largest peak in
the summed traces for shots displayed.

This displays the profile range of the
displayed data.
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Table 20.6 Graph title information
Example item Description

Smooth Av Specifies that Average (Av) smoothing was
used on this data, other options are Gauss
(Gaussian) or Sv-GlI (Savitsky-Golay)

5 Indicates the smoothing width (number of
samples constituting a peak) used in peak
clean up.

-Baseline Indicates that baseline subtraction has been
performed on this data.

80 Indicates the baseline width used in peak
clean up.

Graph Markers

Yolnt

100 ]

504

Yolnt

100 ]

504

Two types of markers which can be shown on the graphical
display are the Baseline and Peak Limits markers. Figure 20.33
shows a graph with both of these options enabled. The upper
trace is the Averaged trace and shows the calculated baseline
which will be removed from the processed trace. The lower trace
is the Processed trace which shows the peak limits for each
detected peak in the spectrum.

- //\M ANt M

5590 5600 5610 5620 5630 5640 5650

55987

5590 5600 5610 5620 5630 5640 5650
MWass/Charge

Figure 20.33 Baseline and Peak Limits on a graph
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Graph Scaling

The individual data profiles can either be scaled to the largest
peak in the window (Automatic), which is the normal mode of
operation or can be set to scale to a user defined value.

Using Profile Scale: Automatic the data is normalised to the
largest peak in the currently displayed mass range (which will be
assigned 100% intensity) all other peaks will be scaled relative to
this one.

Using Profile Scale: Manual allows the user to specify the
maximum value on the Y axis in millivolts thereby showing all
profiles in the display relative to that value.

Using Profile Scale: Relative to allows the user to specify the
loaded dataset to which all other displayed profiles should be
scaled. If that dataset had a maximum displayed Y axis value of
50mV then all displays would be shown normalised to the same
scale.

At the top of the graphs the graph title indicates the value to
which the traces are scaled in the same colour as the trace itself,
and in the order in which the datasets were loaded.

When collecting data it is normal to have the graphs scaled
automatically so that the largest signal in the data represents
100% intensity and all other peaks are shown relative to the
largest peak. This is achieved by setting the Profile scale to
Automatic.

However, when tuning the instrument or adjusting the laser
power setting it is useful to be able to monitor the increase in
signal level. For this reason the various scaling options were
provided.

To set the scale of the graphs manually set Profile scale: to
Manual and type in a value (up to a maximum of 2500 mV) for
the required scale of the graphs. The display will reflect decimal
scales of <10.00mV, higher values are displayed rounded to the
nearest integer (yet the decimal value entered is still applied).

At the top of the graphs the graph title indicates the value to
which the traces are scaled in the same colour as the trace itself,
and in the order in which the datasets were loaded.

Isometric plots

Chromatogram style displays which rely on three dimensional
isometric plots can be customised using the Isometric plots
options. The angle of the isometric projection (or viewing angle)
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can be altered from between 5° to 90°. The proportion of the
display taken up by the base height can be adjusted from O to
99% as shown in the example in Figure 20.34.

Base height 20%
.

100 ]

804

B804

401

204

O_

7

1007 /7//;;;/////////22//, $

0] Wil iy

500 1000 1500 2000

Figure 20.34 Adjusting the base height in Isometric plots
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Customising Text Reports

The Text Report property page (Figure 20.35) allows each text
report display to be individually styled.
* Display Options ==

Generall Graphsl Graph Text Text Report I Cursorsl Peak Labelsl
Section headings: V.
Blank after section headings: [
Column headings:

Blank after column headings: [~

Lines to dizplay: |5D _I;'
Lines ta print: IBB _I;'

™ &l displays ak | Apply I Cancel |

Figure 20.35 Text Report property page

The Section headings option selects whether or not the section
heading of a text report appears. The heading is that part of the
report which appears at the top of each page, above any column
headings (see "Graph Headings" on page 373). The style of the
title will depend on the text report currently displayed.

The Column Headings option can be used to enable or disable
the column headings.

The Blank after section heading option can be used to add a
blank line after the section heading and similarly Blank after
column heading adds a blank line after the column heading
(between the column headings and the information).
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The Lines to display option allows the number of lines displayed
on a page to be controlled. Decreasing the number of lines in the
display increases the font size and increasing the number of lines
will conversely decrease the font size.

The Lines to print option allows the number of lines printed in a
text report to be controlled. This can be adjusted to suite
individual requirements in either portrait or landscape printing
mode.

Customising Text Reports
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Annotation

Graphical displays can be annotated using a selection of drawing
tools. Facilities are provided for placing text anywhere on a
display and drawing lines and boxes over data.

Select the dataset to annotate by clicking on the Process button
for the dataset to be processed on the Spectrum Contents
window. To add annotation, select the Annotate... option from
the Display menu as shown in Figure 20.36.

ea Spectrum Contents

i ™ New Annotation ==
L) e
Paste Pk
M

Insett: 3 Text — _ Tex fum o || ==
Delete 3
Annotate. .. Te <ﬂ\_M> M| Ten S M }(TA)‘ }(ﬂ_M)‘ M
LrnabEtian ProEertes, . . AM Am Am
Tags 3

Decimals: I 'I angio2_msms( _Eancel
Peak labelling 4 . -

Figure 20.36 New Annotation window
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The coloured square adjacent to the dataset name indicates the
colour of the dataset trace to which annotation will be applied. To
add anything other than text both graph cursors must be shown
on the selected display. The cross-hairs of the cursors are used as
the insertion points for annotations e.g. the two ends of a line or
diagonally opposite corners of a box.

Table 20.7 shows the function of the buttons on the "New
Annotation" window.

Table 20.7 Annotation button functions
Function

Annotate with a peak marker to label a peak on the
display

Annotate with text inserted at the mouse cursor
position

Annotate with boxed text inserted at the mouse cursor
position.

Annotate with a box between the current graph
cursors.

Annotate with a line between the current graph
cursors.

Annotate with underlined text at the current mouse
cursor position.

Annotate with the mass difference between two range
cursors.

Annotate with the resolution between two range
cursors.

Annotate with an arrow between two range cursors.
Annotate with an arrow between two range cursors
containing text.

Annotate with an arrow between two range cursors
containing the mass difference between the cursors.

Annotation
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Annotation

Table 20.7 Annotation button functions (Continued)

Function

Annotate with an arrow between two range cursors
containing the resolution between the cursors.

Annotate with an arrow between two range cursors
containing text with lines dropping to the graph
baseline.

Annotate with an arrow between two range cursors
containing the mass difference between the cursors
with lines dropping to the graph baseline.

Annotate with an arrow between two range cursors
containing the resolution between the cursors with
lines dropping to the graph baseline.

Annotate with an arrow between two range cursors
containing text with vertical lines to the full graph
height.

Annotate with an arrow between two range cursors
containing the mass difference between the cursors
with vertical lines to the full graph height.

Annotate with an arrow between two range cursors
containing the resolution between the cursors with
vertical lines to the full graph height.
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Annotation with a line

To annotate with a line, place the cross hairs of both graph
cursors at the start and end points of the line to be drawn and
press _ ‘ (Figure 20.37).
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Figure 20.37 Adding a line to a graph
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Annotation with arrows

Horizontal arrows can be drawn on the graphs to mark mass
differences, fragment losses and the like. Arrow lines are drawn
horizontally at the position of the higher of the two cursor
crosshairs. To annotate with arrows, place the cross hairs of both
graph cursors at the start and end points of the arrow line and
press j (Figure 20.38).
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Figure 20.38 Adding an arrow line on a graph
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Adding text annotation

Text is placed in a display by pressing the ;«l button. The cursor
in the display will change to a flashing triangle cursor indicating
that the cursor is in text mode. Click the mouse SELECT button
on the display at the position the text is to be inserted. Type in
the text for the annotation and press the keyboard Return key
(Figure 20.39). Use the same method for boxed text. The
annotations will move with the scaling and panning of the graphs,
because of this, the annotation text, lines and boxes must lie
within the range 0-100% intensity. Annotations will not be
permitted outside this range.
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Figure 20.39 Adding text to a graph

Annotation with a boxed region

A region of interest on a graph can be highlighted by the use of a
box. A box is created in the same way as annotation lines,
however, in this case the two cursor cross-hairs delimit the top
and the bottom of opposite corners of the box (Figure 20.40).
Position the cursors so that the two cursor cross-hairs mark the
diagonal corners between which the box will be drawn. On the
"New Annotation" window select = |. A box will be drawn
between the cursor cross-hairs.
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Figure 20.40 Adding a boxed region to a graph

Annotation with cursors

Range cursors can be used to annotate the region between the
cursors. The annotation can include a mass difference, text or
centre mass/mass difference (m/Am). Annotation using cursors
takes the form of a horizontal line between the two cursors. The
horizontal line is always drawn at the higher of the two cursor
cross-hairs.

Vertical lines can be drawn at both ends of the horizontal line,
either to the full height of the graph or up to the horizontal line.
In both cases the vertical lines original from the bottom axis of
the graph. The mass difference (Am) between the two cursors can
be shown, alternatively a measure of the resolution m/Am can be
applied to the display. The number of decimal places used in
labelling numbers is set with the Decimals option on the "New
Annotation" window.

On the display, position the range cursors at two points on the
graph between which cursor annotation is to be marked and
select the required option from the "New Annotation™ window
(Figure 20.41).
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Figure 20.41 Three modes of mass and resolution
annotation

The Annotation Window

Once annotation has been used on a display it can be modified in
a number of ways. Firstly clicking on an annotation item will
display "frame handles™ around its perimeter and the item can
then be dragged to a new position on the display.
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Annotation which contains text will have frame handles on the top
and bottom of the grab border as well as on the sides
(Figure 20.42).

Lines and arrows can be extended by grabbing the left or right
handle and stretching the annotation to the desired width. The
font size for text annotation can be increased or decreased by
dragging the top or bottom handles to the desired font size.
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Figure 20.42 Annotation frame handles

Double clicking on a label displays the Annotation Window
(Figure 20.43) and the Annotation Properties window
(Figure 20.46). These windows can be used to alter the
properties of labels or to delete all or selected labels.

W Annotation IS E3
Drizplay labels list

Type: M ¥ | Dataset | Al datasets -
Trace: |AII Traces ﬂ Sork: | Increasing mass -
Label | Dataset | Trace |

angioZ_memz0006/0  Processed

15376 ahgioZ_memz000E/0  Processed
Load... | Include. .. | Save... | Properties... |

ok | Apply | Cancel |

Figure 20.43 Annotation window

The Annotation window displays two types of labels - Manual and
Automatic labels. Automatic labels are generated by the
software and cannot be edited. Manual labels are created by the
user and can be edited. The list in the window displays all labels
which match the settings of Type, Dataset and Trace, choose
the setting accordingly and any labels matching the selections will
be listed. The list can be sorted in either Increasing or
Decreasing mass, alphabetic order or unsorted.

Annotation
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Annotation

Any labels in the list can be deleted by clicking the mouse MENU
button over the list of annotation symbols. The menu which
appears allows deletion and removal (hiding) of annotation
symbols to be performed (Figure 20.44).

Hide selected labels
Show selected |abels

Hide: all labels
Show all labels

Delete selected labels

Delete listed
Delete listed between cursors
Delete all labels

Mew, ..

Figure 20.44 Annotation menu

To delete labels in the list select the entries to be deleted and
select Delete selected labels from the menu. Multiple entries
can be selected and all labels in the list can be deleted by
selecting Delete listed or alternatively all labels in the selected
display can be deleted by selecting Delete all labels. To delete
selected labels from a graph, place the range cursors so that they
enclose all of the cursors to be deleted and press Delete listed
between cursors.

Labels can be hidden from view by selecting the labels to be
hidden and pressing Hide selected labels or Hide all labels to
hide all labels in the list. A hidden label will appear in the list with
an asterisk (*) in front of the label name to indicate that the label
is hidden. Labels can be restored to the display (shown again) by
selecting Show selected labels or Show all labels.

To delete a specific range of labels place a pair of range cursors
on the graph encompassing the labels to be deleted and select
Delete listed between cursors.

To add new labels in the selected display click on New..., the
"New Annotation" window will be displayed allowing new labels to
be added. Annotation labels can be saved to named files which
can be copied and archived for later use. To save a set of labels,
click on Save..., the "Save as" window will be displayed

(Figure 20.45).
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Type in a file name for the new labels file (the file extension will

be .lab) and press Save.

Save As

Save jn: | () labelz

=« &k E-

=] ian.lab
=] nick.lab

File: name: [

Save

Save as lype: |Label files [*.lab]

4 Cancel

Figure 20.45 Save labels window

To load labels which were saved previously click on Load..., the
"Open" window will be displayed. Select the labels file to load and
press Open. Note that loading a set of labels will remove any
labels currently defined on the display and replace them with
those from the selected file. To include labels which were saved
previously and merge them with the currently defined labels click
on Include..., the "Open" window will be displayed. Select the
labels file to include and press Open.

,. F Annotation Properties
Type: ,—_| =
Text: JZI
Data Fropertiez
Dataget: Mass: from:
Trace: to:
Display Properties
Font: | Arial - Foll'd: 'l:
talics:
Size: |30 JZI % [#10) Undedine: [~
Angle: |0 jdegless Calour: - Set...
Background: * Transparent
i~ Opaque
Ok, | Apply | Cancel |

Figure 20.46 Annotation Properties windows

Annotation
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Annotation

Double clicking on a label also displays the "Annotation
Properties" window. At the top of this window the Type: of the
label is indicated. If the label comprises user defined text rather
than computer calculated (i.e. AM or M/AM) then the Text box will
be editable allowing the text in the label to be changed. The
Label visible check box indicates whether the label is to be
shown or hidden in the current display.

In the Data Properties area of the window Labels can be applied
to any loaded dataset by selecting from the drop down list at the
Dataset option. A label can be moved from one trace to another
by selecting the Trace type on this window. The mass position of
the labels can be adjusted by changing the Mass from: and to:
(where applicable).

In the Display Properties area of the window the colour and
background opacity of the label maybe defined. Opaque labels
are useful to improve the legibility of the labels when they are put
over a peak itself. To set the colour of the label, simply click on
Set... and choose the colour of the label using the standard
Windows colour chooser. A Font for the label text may be selected
from the drop down list. A Size can be specified (in units of
percentage x 10 of the window height). The label may be rotated
by setting the Angle in degrees. Bold, Italics, and Underline
properties may also be set for the label by checking the relevant
boxes.

All changes are applied when the OK button is selected.

Note that for user defined labels (i.e. manually entered rather
than software generated) multiple selection of labels on a graph
is possible. In this case the Annotation Properties... option on
the graph MENU is enabled. If this is selected then the
"Annotation Properties" window again appears but in this case the
properties such as font, angle etc. are applied to all of the
selected labels.
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Panning displays

Panning may be used to locate data quickly, and to make fine
adjustments to the mass/profile ranges displayed. Panning is the
ability to obtain a panoramic view of the whole data by moving
from one end to the other easily.

There are different modes of panning spectral displays which are
outlined in the following sections.

Repositioning a peak in the selected display

This is achieved by holding down the keyboard Shift key while
pressing down the mouse SELECT button with the mouse pointer
within the selected display. The peak in the selected display
nearest to the mouse pointer will "jump™ under the mouse
pointer, still holding down the mouse SELECT button the peak
may be repositioned within the display (the Shift key may be
released as soon as the mouse button is pressed down).

Panning using two displays

Create two displays within the main window. In one of them
select the full mass range and in the other select a delimited mass
range of say 1000 daltons. Select the display with the delimited
mass range and in the other display with the full mass range hold
down the keyboard Ctrl key while clicking SELECT with the
mouse. As the mouse is dragged in this display the selected
display will show the delimited mass range (e.g. 1000 daltons)
centred on the current mouse cursor position.

Panning displays
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Figure 20.47 Panning the mass range using two displays

Panning displays
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If the selected display is a spectrum and the mouse is currently
within a chromatogram display, pressing Ctrl with the mouse
SELECT button over the chromatogram and moving the pointer
will show the spectrum (in the selected display) for the profile
under the mouse (Figure 20.48).
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Figure 20.48 Panning on a chromatogram display

Panning displays

397



398

Chapter 20: Managing Data Displays

Linking data displays

Sometimes it is convenient to link the mass (or shot) ranges of

data displays, so that when the range of one display is changed,
another display is updated at the same time, for example causing
a list of peak masses to always show the masses of the 10 largest
peaks in the mass range. This is achieved using the display linking
feature.

Figure 20.49 shows two data displays, a spectrum and a mass
list. With the spectrum display selected, move the mouse pointer
over the mass list, press and hold down the keyboard Alt key and
click the mouse SELECT button. The mass list instantly changes
to show a listing of the peaks in the same mass range of the
spectrum. A green border is drawn around the linked display. This
border is only shown on screen (it will not appear when a print is
made).

Parameters for the mass list for this example are set so that only
the 10 largest peaks in the mass range are reported.

Linking data displays
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Figure 20.49 Linked displays

If the mass range of the spectrum is now changed, e.g. expanded
by dragging the mouse, the mass list will also update to display
the peaks within the displayed mass range.

The selected display must contain a spectrum or chromatogram
to enable other displays to be linked to it, links may not be
created to a text report.

When a linked display is no longer required, move the mouse
pointer over the linked display and press Alt with the mouse
SELECT button - the green border will be removed and that

display will be unlinked from any others.

The original display (the display to which the others are linked) is
shown with a cyan coloured border, the displays linked to it are
always shown with a green border. Any number 