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Legal and Regulatory Notices

Copyright © 2011

Bruker Daltonik GmbH

All other trademarks are the sole property of their respective owners.
All Rights Reserved

Reproduction, adaptation, or translation without prior written permission is prohibited,
except as allowed under the copyright laws.

Document History
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Part number: # 282595

First edition: November 2011

Warranty

The information contained in this document is subject to change without notice.

Bruker Daltonik GmbH makes no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and fithess for a
particular purpose.

Bruker Daltonik GmbH is not liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance or use of this
material.

Bruker Daltonik GmbH assumes no responsibility for the use or reliability of its software on
equipment that is not furnished by Bruker Daltonik GmbH.

Use of Trademarks

The names of actual companies and products mentioned herein may be the trademarks of
their respective owners.
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Limitations on Use

For Research Use Only (RUO). Not for use in diagnostic procedures.

Hyperlink Disclaimer

Bruker Daltonik GmbH makes no express warranty, neither written nor oral, and is neither
responsible nor liable for data or content from the linked Internet resources presented in
this document.
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Contact

Contact your local Bruker Daltonics representative for service and further information.

USA

Bruker Daltonics Inc
40 Manning Road
Billerica, MA 01821
USA

Phone: +1 978 6633660
Fax: +1 978 6675993
Internet: www.bdal.com

Service Support
Phone: +1 978 6633660-1445

E-mail: service-support@bdal.com

Germany

Bruker Daltonik GmbH
Fahrenheitstrale 4
28359 Bremen
Germany

Phone: +49 421 2205-345
Fax: +49 421 2205-390
Internet: www.bdal.de

Service Support
Phone: +49 421 2205-350

E-mail: maldi.sw.support@bdal.de
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Bruker Daltonik GmbH 1 Introduction

1 Introduction

flexControl is a program designed to configure and operate time- of- flight mass
spectrometers of the Bruker flex series, such as the microflex, autoflex and ultraflex
instruments. flexControl runs under Microsoft® Windows® XP® (SP3) or Windows 7
operating systems. The Bruker post processing software flexAnalysis 3.4 can reload
recorded spectra from the disk for post processing.

Before installing flexControl 3.4 for the first time, Microsoft .NET Framework 2.0 must
have been installed. For more information, refer to the installation instructions that are part
of the Compass installation.

an
£S5
y //////é
! Z
. Z
' —
N =
Compass, -
- . - + Install
f?..r ﬂexserles \Q » Release Notes
; ]‘ | \ \ + Contact
5; / / - Browse the CD
< + Exi
Zu/! t
Baveen

Figure 11 Dialog on the Compass installation CD

flexControl uses standard Microsoft® Windows® conventions to operate with windows,
menus, dialog boxes, and the mouse. The operator should be familiar with the basic
operation of the computer and with Microsoft® Windows ® software. Some general
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instructions are given here, but if additional support is necessary regarding the basic use of
a computer, please review its accompanying documentation.

Depending on the mass spectrometer (autoflex, microflex, ultraflex TOF/TOF), flexControl
offers features specific to the respective unit.

flexControl 3.4 (Compass 1.4 for flexSeries) is able to operate in combination with the
Bruker Compass Security Pack. The Bruker Compass Security Pack and user
management are described in a separate manual.

Main features of the Bruker Compass Security Pack are electronic signatures, audit
trailing, and user management. Note that this is different to the user management of the
operating system.

Bruker User Management is a tool that allows managing access to Bruker applications
and assigning individual privileges to users. Operator IDs and passwords identify such
privileges. The access of a user to features of Bruker applications depends on these
privileges.

On saving data files, the operator can electronically sign them, if they have this specific
privilege. Electronic signatures are created using the operator's ID and their password.

Audit trails are useful for tracing the operations performed at a specific time point.
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2 Getting Started

2.1 Installation

Please refer to the separate installation instructions on the installation DVD, or contact
Bruker via e-mail (maldi.sw.support@bdal.de) to install flexControl 3.4 on the instrument
control computer.

2.2 Starting flexControl

In accordance with Windows conventions, flexControl can be started via the Windows
Start menu. During installation of the Bruker Daltonics Applications package, a Bruker
Daltonics folder was automatically created in the Start menu's Programs folder, which
contains the respective applications.

=
A second way to launch flexControl is by double clicking the corresponding icon on
the Windows desktop.

During start up of the program (see Figure 3-1) the last loaded method automatically
opens. If a dialog informing the user that the method has been saved with another
flexControl version appears, click OK to save the method. flexControl can acquire five
different types of spectra and therefore offers five different method types; each identified
by a specific file extension:

e <file name>.par (for standard applications).

e <file name>.1ft (for LIFT applications on a tandem mass spectrometer).
e <file name>.psm (for FAST applications).

e <file name>.isd (for applications with undigested proteins).

e <file name>.srm (for single reaction monitoring applications).

If a LIFT method is loaded, the LIFT page (see section 3.7.9) appears additionally and the
Calibration page (see section 3.7.8) changes. If a FAST method is loaded, the FAST
page is shown (see section 3.7.10). If a LIFT method is loaded on a non-LIFT instrument
the following message appears:
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flexConkrol x|

& It is mot possible bo load & 'LIFT' Method on this instrument,

Figure 21 flexControl has not detected a tandem instrument

2.3 Closing flexControl

To close flexControl, click the application's Close button [E select File > Exit, or press
ALT + F4.

If the currently loaded method or instrument setting file (* . isset) have been changed
but not saved, message dialogs appear asking the user to save the respective settings.

Select No or Cancel to stay in flexControl and save the files under different file names.
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3 Graphical User Interface (GUI)
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Figure 3-1 Graphical user interface of flexControl

The flexControl GUI shows the current entire status of the system. It is used to configure
and control a mass spectrometer of the flex-series in order to acquire data.

The GUI (see Figure 3-1) is composed of the following items:
« Title bar (see section 3.1)

Menu bar (see section 3.4)

Toolbar (see section 3.2)
« Status bar (see section 3.4.3.2)

Video optics and acquisition control (see section 3.5.1)
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« MTP sample carrier control (see section 3.5.2)
« Online display (see section 3.6)

« System configuration segment (see section 3.7).

3.1 Title Bar

The title bar (see Figure 3-2) reflects the type of the mass spectrometer, for example,
ultraflex and the currently loaded method. The left edge of the title bar contains the
application's control menu button and the right edge contains the familiar Windows
minimize, maximize, and close buttons.

& flexControl - autoflex TOF/TOF - [RP_PepMix. par]

Figure 3-2 Title bar in flexControl

3.2 Toolbar

BPEEE O w 8 RAS8 IR e A A U b e
il M HEE & o4 wao 2w

Figure 3-3 Toolbar of flexControl

Commonly used menu commands can be accessed through toolbar buttons. These
buttons are organized into five groups.

« File menu commands (see section 3.4.1).

« Display menu commands (see section 3.4.2).
« View menu commands (see section 3.4.3).

« Tools menu commands (see section 3.4.4).

« Help menu commands (see section 3.4.5).

The buttons available in the toolbar can be configured by the user (see section 3.4.3.1).
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3.3 Status Bar

The status bar (see Figure 3-4) is located at the bottom of the GUI. It displays several data
parameters, such as instrument mode, current user, coordinates of the mouse pointer,
status of the instrument and target location.

IFDr Help, press F1

Reflector TOF-User % = (0,00 y = 0,00 [ REaDy | | |

Figure 34 Status bar of flexControl

3.4 Menu Bar

The menu bar (see Figure 3-5) consists of six drop-down menus. Each menu contains
groups of commands related to this menu. Many menu commands can also be accessed
using toolbar buttons (see section 3.2) or short cuts.

File Display ‘Yiew Tools Compass Help

Figure 3-5 flexControl menu bar

341 File Menu

File Display Wiew Tools Compass Help
E Save Spectrum ko File ChrlH+S
E’j Save Spectrum ko File 4s...

i Select Method. .,
Save Method ZErlHM
iﬂ Save Method As...

& print.... Chrl+P
Prink Preview. ..
Prinkt Setup...
Exit Alt+F4
Figure 3-6 File menu commands
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The File menu (see Figure 3-6) contains commands for handling methods, saving data,
and printing reports.

Table 3-1 Feature buttons of the File menu with corresponding tasks

Toolbar |Menu

button | command Shortcut Description

= Save Spectrum |CTRL+S Saves spectrum.
to File

E“':I'| Save Spectrum Saves spectrum under another
to File As name.

iE Select Method Opens a dialog box to select a

method from the file system.
Save Method |CTRL+M Saves the method.

H Save Method Opens a dialog to save a
As method with a new name.
= Print CTRL+P Prints a report of the selected
o analyses.
Print Preview Displays print preview using the
selected report layout.
Print Setup Displays the Windows dialog
for printer setup.
Exit ALT+F4 Closes flexControl.
34141 Save Spectrum to File

The current spectrum can be saved to disk by:

« selecting File > Save Spectrum to File,

« clicking the corresponding button in the toolbar = or the Acquisition Control

section ,

o orusing the short cut (CTRL+S).
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flexControl supports two spectrum data formats:

» the XMass format (see Figure 3-7) in which each spectrum is saved in a separate
folder/file structure. This is the traditional format for spectra from flex series
instruments.

« the new container format introduced with Compass 1.4.

flexControl handles names of saved spectra in such a manner that overwriting of spectra is
automatically avoided. Every Save process performed in a directory generates a
numerated subfolder with a new analysis tree.

- & data A |[Cipdata
= () 150806 =] acqu
= J D_Cl':l EIEEILIS
=N g .ﬁ.nalysis.F.ﬁ.methnd
% [5) 15Ref .ﬁ.nalysisParameter.xml
= [C5) 1347.8704.LIFT =] fid
@Recnrd.atr
= [5) pdata spt';.fpe
=1
[y 0 it
H ) 0_ciz
+ ) 0_c13
Figure 3-7 Example of the XMass file structure

Raw data are stored in a £id file. Processed data are stored ina 1r file. Each analysis
contains both files. If raw data are not yet processed both the £fid and the 1 r files contain
the same data.

In the container data format (see Figure 3-8), all data from an autoXecute run with the
same sample name are saved in a single directory with a . d extension that contains only a
few files. Bruker software never prompts for files within the directory, it only requests the

. d directory.

The container format is only used for automatic measurements for LC-MALDI and MALDI
imaging.

When saving a file for the first time, the file structure must be generated, and a dialog
appears (see Figure 3-9). If the Save command has already been used in a flexControl
session for this spectrum type, the file is automatically saved, since a valid path- and
sample name exist.
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) Bruker_Service [ ocatgasa-7123-4efb-6362-F1. . 1.002 KB MCF_IDH File 12.08.2011 20:26 A
= ﬁ Data Dcal8656—?123—48Fb—8362-l’1... 1.973KE MCF File 12.08.2011 20026 A
203 LC-MALDT = OcalBa5a-7123-4eFb-8362-F1 . 323KE  MCF_ID¥ Fils 12.08.2011 20:25 A
=0 2011-08-12 Calibrate.FnMSMethod 43KE FAMSMETHCD File 12.08.2011 16:34 A
= Measure. FALIFTMethod 43KB FALIFTMETHOD File  12.08.2011 1705 A
) TLCMaldi =) Measure.FaMSMethad 42 KB FAMSMETHOD Fils 12,08.2011 16:34 A
@ Tukarial Daka ProjectCreationHeIper 0KE File 12.08.2011 16:33 A
D Methods =) storage.mcf_idx 26KB  MCF_IDY File 10,10,2011 16:57 &
[C3) RECVCLER e SyncHeIper OKE  File 12.08.2011 16:33 A %
< | » < | ¥
23 objects (Disk free space: 15,4 GE) 347 MB j My Computer
Figure 3-8 Example of the container data format
Save Spectrum To File
Buffer Comments
) Single Line 1 | |
& Sum .
Line & | |
Proceszszing
Process with: | riore LY | [ ] Open in flestnalysis
R ur: |D:'\Methu:uds'\.f-‘-.utDXSequences'\test.xml | [ ]&ddta Run
Path: DADATAN | Browse.. |
Sample Mame: ||:|E|:|mi:-: |
[] Sigr Spectumn Save ] [ Cancel ]
Figure 39 Save (As) dialog to specify data directory and possible post-processing
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Single/Sum: Select the desired option to save the single or the sum buffer.

Comments: Comments are saved with the spectrum and appear in post-
processing tools like flexAnalysis and BioTools.

Process with: Specifies a method for post processing in flexAnalysis if it is installed
on the same computer. When opening a spectrum the first time in flexAnalysis the
assigned processing method will be executed.

Open in flexAnalysis: If this check box is selected, the spectrum is automatically
sent to flexAnalysis and any assigned method is executed. If no method is assigned,
the spectrum opens in flexAnalysis with a defined default method (see flexAnalysis
User Manual).

Run: This feature should be used to save the information on a measured MS spot
(path, sample name and comments) and use it for MS/MS measurement on this
spot afterwards.

o Select the Add to Run check box to store the MS information in the currently
displayed AutoXecute Run. If no run is loaded, a new one, named yyyymmdd_
hhmmss.xml, is automatically created in the folder
D:\Methods\AutoXSequences\ManualMeasurements.

o It is possible to transfer (different) comments and sample names for different
spots in one run. During the subsequent LIFT measurement, the spot
information is automatically loaded into the Save (As) dialog, enabling LIFT
spectra to be saved alongside the corresponding MS spectrum.

» » To use this feature

1.
2.

In the AutoXecute tab, select none for AutoXecute run.

Acquire a MS spectrum, open the Save As dialog and select the check box Add to
Run.

Change the settings (path, sample name,...) if necessary and save the spectrum.

Load a LIFT method and start the manual LIFT acquisition for any LIFT mass on the
green spot where the MS spectrum has been acquired.

Open the Save As dialog where the correct spot information has been transferred and
the LIFT spectrum can be saved directly.

flexControl 3.4 User Manual Revision 1
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This feature can also be used to perform manual MS measurement and/or select masses
for LIFT manually and automatically perform subsequent LIFT measurements.

For details please refer to the Quickstart PrecursorSelection.pdf available on
the installation DVD.

« Add to Run: If a runis loaded and this check box is activated, the data directory,
sample name information, comments and any selected flexAnalysis method are
transferred from the run to the Save As dialog.

« Path: Select a data directory for the results. Use the ﬂl button to change
the path.
« Sample: Type a sample name.

« Sign Spectrum: If the Compass Security Pack is installed, spectra can be signed
during the save process (if the user has the specific privilege). A valid operator and
password are required.

Note If a spectrum is signed in flexControl, it is write- protected. No post
processing results can be stored with flexAnalysis or any other programs.

Sign the spectun D:hdata\peprixt0_D1 38281 R ef!

Operator: |

FPaszwaord:

b eaning:

Sign l [ Cancel ] [ Help

Figure 3-10 Signing a spectrum
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3.41.2 Save Spectrum to File As

The current spectrum can be saved to disk under another name by:

« selecting File > Save Spectrum to File As,

o clicking the corresponding button in the toolbar B or the Video Optics and
Acquisition Control section ,

The dialog that appears every time Save Spectrum to File As is selected is the same as
for the Save Spectrum command.

This command is unavailable in case of a FAST measurement, as saving is automatically
done after switching to the next segment. Even at the end of a manual FAST
measurement, the spectrum is automatically saved to the path and sample name selected
on the FAST page (see section 3.7.10).

3413 Select Method

The Select Method command and the corresponding icon on the toolbar open a
dialog for selecting one of the following flexControl methods:

o *.par forfingerprint spectra.
o *.psmfor FAST measurements.
*  1ft for LIFT measurements on a tandem mass spectrometer.

« *.1sd (lon Source Decay) for measurements of fragments arising inside the ion
source.

+ *.srm (Single Reaction Monitoring) for measurements with only one fragment.
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Open flexControl Method E|E|

Look in: | (50 (SR v @ @
B [CInstrument Specific Settings
\_-;‘ﬁ I 5pecification
My Recent [Suser
Diacuments FAST.psm
— LIFT.Jft
L% LP_44kDra. par
Desktop LP_&6kDa. par
LP_ClinProtMiz. par
: LP_PepMix.par
._J LP_Protiix par
My Docunments RP_PepMix.par
Y RP_Proteamics. par
. SRM.srm
rdy Computer
‘__? File narne: |F|F'_F'epMi:<.|:|ar A | I Open l
My Metwork, | Files of bype: | flexCaontrol Methods [ par; *pem; “Ift; *.am; “is » | [ Cancel ]

Figure 3-11 Open flexControl Method dialog
3414 Save Method
The Save Method command saves the currently loaded (write-enabled) method.

3415 Save Method As

The Save Method As command, and the corresponding icon E of the toolbar open a
dialog for saving the currently loaded method with a new name.

3.4.1.6 Print

A printer can be selected by:

« selecting File > Print

&

« clicking the corresponding icon = of the toolbar

« orusing the short cut (CTRL+P)
Click to start printing.
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Frinter

MHame: HF Lazerlet BPAEMP PostS cript V| [ Froperties... ]

Statug: Ready
Type: HF Laserlet EP/EMP PostScript
‘where:  psvhb-eptd

Comment: [ Print ta file
Frint range Copies
@Al Mumber of copigs: 1 =

(O Pages  from: o I:I E ﬁ Callat
Selection o
L Ok, J [ Cancel

Figure 3-12 Print dialog
3417 Print Preview

The Print Preview command is used to check the appearance of a spectrum before
printing (see Figure 3-13). Click Print to start printing from this dialog.

E flexControl - ultraflex TOFSTOF - [RP_Pepmix_25kV_3082.par]
| Pint.. ]| NestPage ] FievPage | [IwoPage [ Zoomin ]| Zoom O [ _Clse |

I I l.i:i.“

500 1000 1500

0

Evuker Daltonics Tle:xControl

Figure 3-13 Print Preview dialog
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3418 Print Setup

The Print Setup command is used to adjust the default printer settings and opens the
following dialog.

Print Setup @E|

Pririter

Mame: HP Lazer)et BP/EMP PostScript ~

Statuz.  Ready

Type: HF Laserlet BP/EMP PostScript
Where:  psvhb-eptd

Comment:

Paper Orientation

Sizer &4 w (%) Portrait

Source: | Automatically Select A () Landscape
’ Help ] ’ Metwork.... ] [ ak. l ’ Cancel

Figure 3-14 Print Setup dialog
3419 Exit

The Exit command and the short cut ALT+F4 are used to close flexControl. Before closing
a confirmation dialog appears (see Figure 3-15). Click Yes to close flexControl.

flexControl

?r'} Do you want bo close AexoConkroly
S

I L= ] [ Mo ]

Figure 3-15 Close flexControl by applying “Yes”

If the currently loaded method or instrument setting file (* . i sset) have been changed
but not saved, message dialogs appear asking the user to save the respective method
(see Figure 3-16) or instrument (see Figure 3-17) settings.

Select Cancel to stay in flexControl and save the files under different file names.

Page 24 of 166 flexControl 3.4 User Manual Revision 1



Bruker Daltonik GmbH 3 Graphical User Interface (GUI)

flexControl

Figure 3-16 Save changed methods confirmation dialog

flexControl

' 'j Current settings have been modified, do vou want to save?
L3

[ s H Mo ” Cancel l

Figure 3-17 Save modified instrument settings confirmation dialog

3.4.2 Display Menu

Display Yiew Tools Compass Help

_,% Zoam

1 _{C}. Undo Last Zoarming

?,-9._ Maximumm Cursor Left
& Data Cursar

_,-\f Free Cursar

_,-T-\L Label Peaks

Jr\i Show Peak. Information

.||ﬁﬁ' Smooth Spectrum (Acquisition BuFfer)
ﬁlﬁ'ﬁ' Smooth Spectrum (Sum Buffer)
,|£l Subtract Baseline (Acquisition Buffer)
:-ﬂ--l- Subtrack Baseline {3um Buffer)

IUndo Processing (Acquisition Buffer)

IUndo Processing (Sum Buffer)

1 Abscissa Units 4

1

] Buffers 4

| splt ’

Figure 3-18 Display menu commands

The Display menu (see Figure 3-18) contains commands for manipulating spectra.
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Maximum Cursor

Clicking to the left of a peak sets an arrow label at the

Table 3-2 Features of the Display menu
Toolbar Menu command Description
button
gl Zoom Zooms the selected data range.
ﬂ Undo Last Undoes the last zooming step.
Zooming
ES

Left

top of the peak.

Data Cursor

Sets an arrow label at the spectrum y-postion directly

(Sum Buffer)

‘Iﬂ& .
— below the mouse pointer.
2 Free Cursor
s Label Peaks
Al Show peak
— information
i Smooth Spectrum | Smooths the spectrum in the active acquisition buffer.
— (Acquisition
Buffer)
118 Smooth Spectrum | Smooths the spectrum in the active sum buffer.
e (Sum Buffer)
L Subtract Baseline | Subtracts the baseline of the spectrum in the active
R (Acquisition acquisition buffer.
Buffer)
W Subtract Baseline | Subtracts the baseline of the spectrum in the active

sum buffer.

Undo Processing
(Acquisition
Buffer)

Undoes smoothing and/or baseline subtraction of the
acquisition buffer

Undo Processing
(Sum Buffer)

Undoes smoothing and/or baseline subtraction of the
sum buffer
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Toolbar
button

Menu command

Description

O

Abscissa Units
Mass

Mainly used for standard operation. m/z scale

represents a calibrated mass spectrum.

Abscissa Units
Times

Mainly used for debugging purposes. t[ns] denotes a
raw time-of-flight-spectrum displayed in
nanoseconds.

i

Abscissa Units
Points

Mainly used for debugging purposes. Shows how
many data points are distributed over the peak shape.

&

Linear Detector
Single Spectrum

Displays a single shot, usually the last acquired
sequence of shots.

| Sum Spectrum Displays at least a single shot, usually the last
acquired sequence of shots.

e One Display One display is shown.

] Two Displays Two displays, split vertically.

i Two Displays Two displays, split horizontally.

] Three Displays Three displays, split horizontally.

@ Three Displays Three displays, split vertically.

3.4.21 Zoom

The Zoom command and the corresponding icon gl of the toolbar are used to enlarge a
section within the Mass Spectrum window. The zoom function is active after the
corresponding tool button is applied. Then the mouse pointer converts into the zoom

pointer [, (within the Mass Spectrum window).

To enlarge a mass range, move the zoom pointer to the initial position and press the left
mouse button. Hold the button, move to the final position (in x and y direction), and release
the mouse button. This action draws a rectangle inside the Mass Spectrum window. The
content will be shown enlarged.

flexControl 3.4 User Manual Revision 1
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3422 Undo Last Zooming

The Undo Last Zooming command and the corresponding icon ﬂ of the toolbar are
used to reverse the last zooming step that was performed in the Mass Spectrum window
via the Zoom command.

3423 Maximum Cursor Left

The Maximum Cursor Left command and the corresponding icon R of the toolbar are
used to create an additional cursor, which is always located left-hand to the mouse
pointer. Left click of the mouse button fixes the cursor to that y-position (top of a peak) next
to the mouse pointer, which is just higher.

3424 Data Cursor

The Data Cursor command and the corresponding icon £ of the toolbar are used to
create an additional cursor that follows always the mouse pointer on the left side sliding
over the peaks.

3425 Free Cursor

The Free Cursor command and the corresponding icon 22 of the toolbar are used to
create an additional cursor that accompanies the mouse pointer with an F. This mark
might be fixed as desired by using the left mouse button.

3.4.2.6 Label Peaks

The Label Peaks command and the corresponding icon . of the toolbar are used to
perform peak picking in the active buffer. The peak picking parameters can be set using
theProcessing Parameter dialog (see Figure 3-86).

3.4.2.7 Show Peak Information

The Show Peak Information command, or the corresponding icon ﬂ of the toolbar are
used to open a window (see Figure 3-19), which contains the four (five) most important
peak characteristics. This command is only available together with the activated

B
Maximum Cursor Left button =" .

Page 28 of 166 flexControl 3.4 User Manual Revision 1



Bruker Daltonik GmbH 3 Graphical User Interface (GUI)

Peak Characteristics

Feak Information

mdz 1619.174
Peak Wwidth [FadHM] 0136
Resolution 11308
5/M Ratio 78.0

Figure 3-19 Example of peak characteristics
34238 Smooth Spectrum (Acquisition/Sum Buffer)

The Smooth Spectrum (Acquisition/Sum Buffer) command and the corresponding

3
icons I / M of the toolbar are used to smooth the spectrum in the respective buffer. The
algorithm used for this can be adjusted via the Processing Parameter method (see section
3.7.5).

3.4.2.9 Subtract Baseline (Acquisition/Sum Buffer)

The Subtract Baseline (Acquisition/Sum Buffer) command, or the corresponding icon

M / M of the toolbar are used to subtract the baseline of the spectrum in the respective
buffer. The algorithm used for this can be adjusted via the Processing Parameter method
(see section 3.7.5).

34210 Undo Processing (Acquisition/Sum Buffer)
Undoes smoothing and/or baseline subtraction of the acquisition/sum buffer.
3.4.2.11 Abscissa Units

flexControl allows choosing between three scaling factors for the x-axis. The Abscissa
Units commands and the respective icons of the toolbar are used to assign one of these to
the abscissa.
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Mass
IT Mainly used for standard operations. m/z scale is default.

Time Mainly used for debugging purposes. t [ns] denotes a raw time-of flight-
= : spectrum displayed in nanoseconds.

Points Mainly used for debugging purposes. Shows how many data points are

i : distributed over the peak shape.

34212 Buffers

On the TOF-instruments of the flex series are two buffers available. One is used to store a
single spectrum, the other one is used to add spectra.

e The Single Spectrum buffer -Ill

acquired sequence of shots.

displays at least a single shot, usually the last

¢ The Sum Spectrum buffer 1= displays the total number of added spectra. The

.
button reverses the last operation.

flexControl allows for scaling the single buffers with regard to the respective sum buffer.
The available three scaling modes have no influence on the buffer contents. They are
exclusively used for displaying spectra in the RTD (Real Time Display) (Mass Spectrum
window).

flexControl performs only scaling when data are already stored on the sum buffer and the
corresponding sum buffer is chosen. Toggling between the scale modes takes only effect,
when an acquisition is running. Changing the mode before or after an acquisition has no
influence on the display.

Below the RTD (see Figure 3-20) is an arrangement of three radio buttons to choose a
suitable scaling mode.

« None: No scaling of the single buffer is performed.

o 90%: The scaling of a single buffer is performed in a manner that its most intensive
peak has 90% of the height of the most intensive peak of the sum buffer. This
feature enables comparison of peaks in the single buffer and in the respective sum
buffer on the basis of position, shape and size.
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« Shot ratio: Using this mode, scaling of the single buffer is performed with regard
to the total number of shots. After the shot sequence is finished the peak size of the
single buffer corresponds to that of the sum buffer. In this mode the user can
observe the increase of the peak intensity. Thus he can verify immediately the

3.4.213

current peak intensity and its deviation from the average.

Split

Intens.
[arb]]

2500

2000

Sum
Single

: Curzor

1046.515

1347 704

1619771

2093.002

15004 1296 BHE
E"\"It“lﬂ
2465 097
1000 e lﬂ 757,356 3147.375
i, 1457.756
_— o 5sai051- ??lfsissr mm‘. 7o o1amder 151zﬁps 1959‘.553|| | 132fe51
| i -
0 ‘ L Ji: L i Lll L "
] 1000 1500 2000 2800 3000
Intens. 2465.097
[arb]q
7507
500
250
pde—
&0 2453 2460 2452 2454 2465 2453 2470 2472 2474
Intens. 22513
[arb]]
&0 434 471 —
4004 \ 568,051
200
ade | L }I i
&0 425 450 475 500 525 ] 575 G600 625
Single scaling:  )Mone () 90% () Shat ratio
Figure 3-20 Mass Spectrum window displayed in one of the split modes

The Split command, or one of the corresponding icons on the toolbar are used to display
more than one spectrum at a time (see Figure 3-20), in order to facilitate manipulations,
e.g., to compare segments of a spectrum.
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3.4.3 View Menu

Yiew Tools Compass
I Toolbars. ..

: ¥ Shkatus Bar

Figure 3-21 Contents of the View menu

The View menu (see Figure 3-21) is composed of commands to configure the GUI.

Table 3-3 Features of the View menu
Menu command Description
Toolbars Opens the dialog toolbars.
Status Bar Show or hides the status bar.
3.4.31 Toolbars

The Toolbars command opens the Toolbars dialog box (see Figure 3-22) to customize
the toolbar of the GUI. Select or clear the check box next to a toolbar to show or hide it in
the flexControl GUI. The change is immediately shown in flexControl.

Click New to create a toolbar with a user-defined selection of buttons. The Customize
dialog (see Figure 3-29) opens. Select the Commands tab to choose available buttons.
Drag and drop the desired buttons into the toolbar.

Toolbars BJ
maltenubar P8
Diizplay Toolz
Dizplay Appearance
Dizplay Abscizza
Dizplay Buffers
Help
Miznlan b aviaabine
Show Tooltipe Coool Look,
[ Large Buttons

Figure 3-22 Toolbars dialog box

Page 32 of 166 flexControl 3.4 User Manual Revision 1



Bruker Daltonik GmbH 3 Graphical User Interface (GUI)

34.3.2 Status Bar

The Status Bar command is used to show or hide the status bar (see Figure 3-23), which
is located at the bottom of the GUI. If the status bar is visible, this is indicated by a
highlighted check mark left hand to the command.

The status bar contains the type of currently loaded method, the name of the current user,
the coordinates of the mouse pointer and the status Information of the instrument.

High voltage is ramping. Reflactor TOF-User % =0.00 ¥ = 0.00 rrerarivG I I

Figure 3-23 Example of a status bar
3.4.4 Tools Menu

Tools Compass Help

Copy Video Snapshot to Clipboard

&H Show Camera Picture
Pause Camera Picture F3

Camera Setup r
) Repeat shat Cyele

Method Calibration Parammeters. ..

Preferences, .,

Cuskomize, ..,

Figure 3-24 Contents of the Tools menu

The Tools menu (see Figure 3-24) is composed of various commands for different
features, e.g., to re-align the video camera, choose a post processing application, etc.
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Table 34 Feature buttons of the Tools menu with related functions
Feature . Menu o
button ToolTip text command Shortcut | Description
m Load last saved |Load Last Transfers the last saved
spectrum into post- | Spectrum into spectrum directly into

processing application

flexAnalysis

flexAnalysis.

Copy Video Takes a snapshot of the
Snapshot to video display and copies
Clipboard it to the clipboard

|E Camera Show Camera Toggles spot symbol and
Picture true video

Pause Camera
Picture

F3

Corresponds to pause on
a video recorder.

Y Camera teaching Teach Camera Opens a dialog for
Control camera adjustments.
Features
) Repeat shot cycle Repeat shot Repeats the last shot
S cycle sequence until
termination.
Method Cal- Parameterizes param-
ibration Param- eters for the automatic
eters MS calibration
Preferences Opens the Preferences
dialog
Customize Customizes the toolbar.
3.4.41 Load Last Spectrum Into flexAnalysis

The Load Last Spectrum Into flexAnalysis command and the corresponding icon H
of the toolbar are used to transfer the last saved spectrum directly into this post-processing

software.
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3442 Copy Video Snapshot to Clipboard

The Copy Video Snapshot to Clipboard command takes a snapshot of the current
image in the video display and copies it to the clipboard.

3443 Show Camera Picture

The Show Camera Picture command and the corresponding icon |E on the toolbar
allow switching the camera video off and on.

3444 Pause Camera Picture

The Pause Camera Picture command and the short cut (F3) are used to pause the video
signal. In flexControl this is shown below the video (see Figure 3-25). During Webex
sessions, pausing the video signal is recommended for faster data transfer.

Widen iz pauzed

Figure 3-25 Paused video picture

3445 Teach Camera Control Feature

The Show Teach Camera Control Feature command and the corresponding icon Lo
on the toolbar are used to open a dialog for matching target size and position with the
camera position (see Figure 3-26).
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Teach Video Control g]

Center

(%) Teach Position " 197(5

y 126 |5

Ring

() Teach Horizontal Extent 229

() Teach Vertical Extent [ S0

Diameter: 400 % | pm
[ QK. ] [ Cancel ]

Figure 3-26 Parameters to match target size and camera position

The feature Teach Video Control (see Figure 3-26) is an alignment tool in order to match
the screen coordinates and respective motor positions

Note The settings have been adjusted in the factory — they must not be changed by
the user!
3.4.4.6 Repeat Shot Cycle

The Repeat Shot Cycle command, or the corresponding icon 2 of the toolbar are used
to repeat the last shot sequence until the command or the button are applied a second
time.

3.44.7 Method Calibration Parameters

This menu item opens the Edit Auto Calibration Parameters dialog (see Figure 3-27).
Itis used to adjust the parameters used for automatic re-calibration of the MS acquisition
method (see section 3.7.7).
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Edit Auto Calibration Parameters

Auto Calibration Parameters

Auko¥ecuke Method:

Smooth Spectrum before calibration

Min. Mumber of assigned Peaks: | 7 (0 For aukomatic)
Max, Std, Deviation {ppm); 300
Maz, Peak Error (ppm): 300
Mass Range Coverage (%) &0 (0 disables check)

Crverride Peak Finder Min.
W
Intensity Threshald: 100

WYEFFIde SmMoathing wwi H Mz
[#] overtide Smaoothing Width: | 5 f

Save flexControl Method after successful calibration

Display Message after successful calibration

Mote: The mass conkral lisk used Far calibration is selected on the
calibration property page,

Figure 3-27 Edit Auto Calibration Parameters dialog (example settings)
The individual settings have the following effect:
AutoXecute Method

This selection specifies the AutoXecute method that is used for data acquisition during the
automatic MS re-calibration.

Smooth Spectrum before calibration

If the entry is selected, the acquired spectrum is smoothed using the algorithm specified in
the processing parameters before performing the peak finding and assignment algorithms.
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Min. Number of assigned Peaks

Specifies the minimum number of peaks that be matched against the mass control list. If 0
is used, the minimum number of peaks depends on the calibration mode.

Max. Std. Deviation (ppm)

If the standard deviation of the new calculated calibration exceeds the value specified
here, the new calibration is rejected.

Max. Peak Error (ppm)

If the error of an individual assigned peak exceeds the value specified here, the new
calibration is rejected.

Mass Range Coverage (%)

This value specifies the minimum coverage for the assigned peaks in relation to the mass
range. Example: The mass range of the acquisition method goes from 500 to 3500 Da. A
coverage 60% then means that the first and last assigned peaks must have a minimum
distance of 1800 Da (60% of 3000 Da).

Override Peak Finder Min. Intensity Threshold

If this element is selected, the value entered is used for the peak finder minimum intensity
setting instead of the parameter specified in the processing parameters dialog.

Override Smoothing Width

If this element is selected, the value entered is used for the smoothing width setting instead
of the parameter specified in the processing parameters dialog.

Save flexControl Method after successful calibration

If the entry is selected, the acquisition method is automatically saved after successfully
completing the automatic MS re-calibration.
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Display Message after successful calibration

If the entry is selected, a message will be displayed after successfully completing the
automatic MS re-calibration.

The method calibration parameters are stored in the flexControl method so that different
parameters can be used for automatic re-calibration e.g. on peptides and proteins.

34438 Preferences

The Preferences command opens the Preferences dialog (see Figure 3-28). This dialog
is used to alter the settings used for checking for updates.

Preferences E|
pdates
|lpdate Check Settings
Last check. 2011-10-19

Update interwval Always hd

Ignore chargeable "
updates

[ ak. H Cancel H Help

Figure 3-28 Preferences dialog

When flexControl is launched from the start menu or desktop icon, it checks if updates are
available if the interval since the last check has expired. If an update is found, it informs the

user.

The software contacts a Bruker server for the check. Refer to the release notes on
implications such as firewall configuration.
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Last Check

This field lists the data of the last update check.

Update interval

This element specifies the interval between automatic checks. Possible choices are
Never, Always (on every start), Daily, Weekly and Monthly.

Ignore chargeable updates

If this element is selected, the software only checks for free updates and ignores future
Compassreleases.

Check Now

If this button is clicked, the software immediately performs the check for updates and
displays the result.

3449 Customize

The Customize command opens the Customize dialog (see Figure 3-29). It is used to
vary the contents of the menu bar. Additionally the user can remove or add parts of the
toolbar.
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X]

Customize

Toolbars | Commands

Toolbars:

Pt denubar Show Tooltips
Main Cool Look

New...
Dizplay Tools
[ Large Buttons —

Dizplay Appearance
Dizplay Absrizza
Dizplay Buffers
Help

|| Dizplay Mavigation
ToolBarl

I Ok ] [ Cancel ] [ Help ]

Figure 3-29 Customize > Toolbars dialog

3.4.5 Compass Menu

Compass Help

License ...
Qperatar ...
Compass Deskbop Fii
Flezanalysis Shift+alk+F11
BinTools alk+F1z
GenoTools
Figure 3-30 Content of the Compass menu
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Table 3-5 Features of the Compass menu
Menu Shortcut Description
commands
License Enter the license number here.
Operator Changes the operator.
Lock all CTRL+ALT+K Locks all programs in case the Compass Security
Applications Pack is installed.
Compass F11 Opens the Compass Desktop.
Desktop

flexAnalysis

SHIFT+ALT+F11

Opens flexAnalysis.

BioTools ALT+F12 Opens BioTools.
Genotools Opens GenoTools.
Audit Trail Opens the Audit Train Viewer in case the Compass
Viewer Security Pack is installed.
3.4.51 License

The License command is used to open the Bruker Daltonics License Viewer dialog
box (see Figure 3-31) for viewing or adding/removing licenses for Bruker products. The
LicenseViewer (and Manager) look the same in nearly all programs. It is not necessary to
enter a license for a certain Bruker program in the respective program; it can be entered
via the License Manager of other Bruker programs.
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Bruker Daltonics LicenseWiewer @

Exizting licenses Cloze
Licenze ey W alid L rtil Product Mame
Pg/Edit...

104311 BioToolz 3.2
1043111 BioToolz 3.2 RapiDelavo
041040 Cormpass 1.3 for flexSenies

unlimited Cormpass 1.3 for flexSenies
09/021 Compaszs 1.4 far flexS eries
Lnlimited Compass 1.4 for flexSenies
04/0811 flexlmaging 3.0

0z18Mm [WD MALD| Biotyper 2.1 CLIENT
0z18Mm MaLDI Biotyper 30 RTC CLIENT

Figure 3-31 The Bruker Daltonics LicenseViewer

To enter a license click the Edit button. On some computers it might be necessary, even
when the administrator is logged in, to explicitly select the administrator and enter the
respective password. The License Manager will then open:

Eruker Daltonics LicenseManager @

i [for ternporary
Mew license key licenses only

- - - - Add

Ewizting licenses

Licenze Key Walid Until Praduct Marme = Delete...

10320011 BiaTools 3.2
10/3/2011  BioToal: 3.2 RapiDeMovo
41042010 Compass 1.3 for lexSeries

m

unlirmited Compazs 1.3 for flexSenes
94242011 Compass 1.4 for flexSeries
unlirited Compaszs 1.4 faor HexSernies

Abot

4/8.2011 fleximaging 3.0

3A852011 WD MALDI Biotpper 21 CLIENT

MO hAAL D Bickomee 20 BTE CLIERT - Close

Figure 3-32 The Bruker Daltonics LicenceManager
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3.45.2 Operator

The Operator command opens the flexControl log on dialog (see Figure 3-33) and is used
to log on as new operator. The new operator name appears in the status bar at the bottom
of the GUI. In case the Bruker Daltonics UserManagement is installed, an additional
password is requested. If a user logs on with the Operator command the user
automatically changes for all other Bruker programs that are currently opened and
runnning with the UserManagement. In flexControl the Select Method dialog appears.

% flexControl

Pleaze enter your Dperatar name and Password below and presz “Log
on',

L% To change your Password, enter your Operator name and press
"Change Pazsword"

Operator: ||

Password;

[ LogOn ] l Cancel

Figure 3-33 Log On operator dialog

If the Bruker UserManagement is not installed, the conventional Operator log on dialog
appears (see Figure 3-34).

% flexControl Qlilg

Fleaze enter vour Operator name below and press "Log on®',

dialog in the future. To make the dialog reappear, select "Operatar..."

[ Check the checkbox below to save the Operator name and hide this
% fram the applications "Compass’ menu.

Dperatar; TOF-Uszer

Alvayz l[ogon uzing this Operator.

[ LogOn ] [ Cancel ]

Figure 3-34 Conventional Log On operator dialog
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3453 Lock All Applications

The Lock all Applications command and the short cut (CTRL+ALT+K) lock all
applications that are currently open depending on the lock-time that is defined in the
UserManagement. Additionally the Unlock dialog opens. After a timeout, that is
adjustable via the UserManagement, the software is locked automatically.

If one program is locked (manually or via timeout), all programs that run with the
UserManagement are locked, since they all use the same UserManagement server. In this
case it is also necessary to unlock only one program. A locked program can only be
unlocked from the user who locked it, or from the UserManagement administrator.

% flexControl

Thiz application was locked by John Smith. It can be unlocked by the
previouz operator of zomeone with the zpecial right to unlock

[ applications.
% Pleaze enter your Operator name and Pazsword below and press “Log
L on',

Operator: ||

Password:

Figure 3-35 Unlock applications dialog
3454 Compass Desktop

The Compass Desktop command opens the so-called Bruker Compass. This GUI offers
access to the installed Bruker programs categorized in Acquisition, Processing, Data
Interpretation, and the corresponding manuals.
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B Bruker, Compass - 1.4 |Z||E|rz|
File Options iew Help

Co>)
BE%R

Compass P — e Acquisition

~ * Processing
\\ ® Data Interpretation
® Documentation

e Hardware Setup

/ Exit
Y

BRUKER
naLrNive
ZxpDz9R XM IgBEW 2 Y TL: ML 11:05:15

Figure 3-36 The Compass desktop
3.4.5.5 flexAnalysis

The flexAnalysis command is used to open flexAnalysis or bring it to front if it is already
open. Data transfer is not achieved with this command, i.e. no spectrum is sent to
flexAnalysis. To send a spectrum to flexAnalysis, use the button Load last saved

spectrum into flexAnalysis ! i (see section 3.4.4.1).
3.45.6 Audit Trail Viewer

The Audit Trail Viewer command opens the Bruker Daltonics AuditTrailViewer
dialog. Itis only available if the Bruker UserManagement is installed.
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R Bruker Daltonics AuditTrailViewer - [UserManagement Audit]
File Open Audit Trail  Help

Open Audit Trall.  Electronic Recaord... | Usert anagement | System |

State:  [Audt trail s ok Fiter: [l entries ~|

Entries:  |880 Filtered Entries:  |280 |AII entries

T...| Operator Action Object Old State | Mew State | Reason Pragram [iate/Time -

-. ’ : smith Unlacked Application DA " 4|
A amith Changed UzeronPC104.. BDALService 425, 7A7/2008 9:29:15 &t
_{l zmith F ailed login Usgersmithon P...  admin Irvealid uzer 1D or pass...  BDALService 4.2.5..  7/7/2006 9:29:.09 At
Q) admin Unlocked Application Locked Unlocked BDALService 4.2.5..  FA17/2006 3:28:57 &t
Q) admin Login on PC10.49.29... admin BDALService 4,25, FA17/2008 3:28:39 &t
».}) admin Login onPC10.49.29.... admin BD&LService 4,25, FAT/2008 9:28:08 At
».}) admin Unlocked Application Locked Unlocked BDALService 4,25, FAT/2008 8:04:33 A
».}) admin Uszed global right Add ... BD&LService 425, 7A4/2006 12:28:21 .
».}) admin Login onPC10.49.29.... admin BD&LService 425, 7A4/2006 122810,
Q) admin Lagin onPC 10,4929, admin BDALService 4.2.5..  7A4/2006 12:26:54 .
Q) admin Changed UzeronPC104...  emie admin BDALService 425, 7A14/200612:23:80. o,
< ¥

Type: |Inf0rmation Operatar: |smith Program: |BDALService 42520

Action: Unlocked Date/Time: |?.-"1 742006 9:30:17 &M

150 Date/Time: |2DDB-D?-‘I?TDS:30:1?+D1:DD

Object: |Application

Old State:  |Locked New State: |Unlocked

Reason:

Cloze | Help

Figure 3-37
3.4.6

Help
Help Topics

Service Access

Repork Skakus, ..

The Bruker Daltonics AuditTrailViewer

Help Menu

‘@ About Bruker Dalkonics flexConkreal, ..

Figure 3-38 Contents of the Help menu

The Help menu (see Figure 3-38) is composed of commands referring to copyright and
license information, and to electronic support.
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3461 Help Topics

The Help Topics command opens the online-help system and displays the help system’s
contents page.

3.46.2 Service Access

Some interface elements of flexControl are only available for authorized service personnel
and read-only for other users. To gain access to these settings, this command opens the
Service Access dialog (see Figure 3-39).

Service Access §|

Please enter pazeword below and preszs "0k"

for getting access to restricted area.
s
La 1D LotE E 4dkd

Pazzword:
Figure 3-39 Service Access dialog
3.46.3 Report Status

The Report Status command launches the Status Reporter (see Figure 3-40) that is
used to collect helpful information of the instrument and the computer. The Status
Reporter also starts in case of an error in flexControl to help the user to collect necessary
information for the support concerning the current system state.
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Report Destination
Specify the report destination.
Fieports can be zaved to a file or gent through email. Specify the addresz o file location
below.
I::'\E!DaISystemData'xStatusHepurtsHStatusHep| [ Browse. ..
{1 Send email to:
Comment;
Mewt > l [ Cancel

Figure 3-40 Status Reporter
3464 About Bruker Daltonics flexControl

This command opens a window (see Figure 3-41) containing the software version,
copyright information, the used mass spectrometer, and the support address.
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About Compass flexControl

X

Compass for flexSeries 1.4

flexControl Yersion 3.4 [Build 64)

Copyright € Bruker D altonik GmbH

Thiz product iz licenzed to:

U zer

BDAL Bremen

Ingtrument:  autoflex TOF/TOF, SH 238420.00007

Phone:  +43 [421] 2205-345

Fax  +49[421) 2205-390

E-Mall  maldisw support@Ehdal de
WM hittp: A A bidal. com

Figure 3-41 The About Compass flexControl dialog box

3.5 Main Instrument Control

This part of the flexControl GUI comprises features of the video, data acquisition and
method information as well as the sample carrier.
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3.5.1 Video Optics and Acquisition Control

o0 -

[X EIearSum] [—3:1— Start ] [n Save ]
|

Undo [0®  add | [BP Savess.

D -
Shots: | 72|/ | 100 %) Added| 100Freq | 500 %|  72%

Figure 3-42 Video optics and acquisition control

The slider on the right of the video picture is used to adjust the laser intensity. This can be
done with mouse clicks or with the mouse wheel since the focus is on the laser slider after
a click in the video picture.

The six buttons located below the video are used for data acquisition and collection.
Additional fields specify the laser settings.

A click with the left mouse button (or ALT+C) will erase the

» Clear Sum .
: contents of the linear and reflector sum buffers.

Undo Undo (or ALT+U) deletes the last added shot sequence from
the sum buffer.

e Start Start (or ALT+S) starts a manual acquisition. During a run it
toggles to a Stop-button, which might be used to terminate the
shot sequence immediately.

3¢ Stop Stop (or ALT+T) stops a manual acquisition.
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Add (or ALT+A) transfers the current contents of the linear or
reflection detector to the corresponding sum buffer. The data
will be added to data previously acquired. This should be done
only with good spectra in order to maximize the quality of the
sum spectrum.

Save (or CTRL+S) saves the current spectrum.

E'T Save bz

Saves the current spectrum with a new name.

Shats: 27| / 50 4 | | Information on how many shots are currently acquired and how
many are required.
Added: | 100 How many shots have been added to the sum buffer.
R £~ Adjusts the laser trigger frequency. Higher frequencies result in
faster data acquisition.
3.5.2 MTP Control and Method Selection
1 3 3 7 g 11 13 15 17 13 21 23 |
ey
B
C
1]
E
F
G
H
|
J
K
L
ha
H
u]
=
LI ]
o
. 8
Spat: 140 | Gepmetry: | PAC354_HCCA v
Carier: | T_0221593 00001602475 [I]
flesControl | RP_Pepmix_28kY_3090.par l‘ Select Method

Figure 3-43

Target control features
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Depending on the target that is currently used in the instrument the respective geometry is

presented. If it is a target with chips (see Figure 3-43), the different available chips are
LI
visualized beneath the target ( o%e ) and can be chosen by clicking a circle. The currently
active chip — chip 0 — (see Figure 3-43) is shown in blue. In the following example (see

Figure 3-44) "chip 1" — i.e. the calibration spots — are selected.

The currently active sample spot is marked with a blue (system color dependent) square in
the plate view. This information is additionally shown in the Spot information field. In the

example 5ot 140 | denotes J14, chip 0, i.e. a sample spot. The other example,

st 1] identifies J14, chip 1, i.e. a calibration spot.

The geometry file that is automatically loaded for transponder targets is shown in the

Geometry field =omev: PALIAALEE M) )f g target geometry is detected during the

docking process, the Geometry field becomes read-only. The only exceptions are PAC
targets, due to the fact, that different (disposable) targets can be used on the same PAC
frame (adapter).

1 3 5 7 a 1 13 15 A7 13 21 23

o O
L
2 O

Spat; J14:1 Geometny; | PAC384_HCCA v

Figure 3-44 PAC target with selected calibration chip

During an AutoXecute run when flexControl acquires and saves data, the appearance of
the plate view gets colored. This depends on the measurement status of the spots. Two
main states are available:

« light green: MS measurement finished
o dark green: MS/MS measurement finished

Additionally five other states can be shown before and after the run.
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+ yellow: prepared MS and MS/MS positions
¢ Mmauve: prepared calibration spots
o red: unsuccessful acquisition
« orange: flatline spectrum saved
o gray: MS Laser-Tuning spot
The light and dark green and red and orange states are saved when a run is finished.

If a spot is green (light or dark) this denotes that a spectrum has been acquired and saved
either automatically or manually with included path- and sample name information to a run
(see section 3.4.1.1). In both cases the measurement status has also been saved in the
AutoXecute run. This enables spectra to be sent to flexAnalysis by right-clicking the
colored sample spot.

3.5.3 Method Selection Panel

Method: [MET_FC.par [§B Select..| |4 Caibrate]

Figure 3-45 Method selection panel

The method selection panel performs the following functions:

« lItdisplays the name of the currently loaded acquisition method

o The Select button opens the method selection dialog (see section
3.4.1.3).

o The Calibrate button starts the automatic MS re-calibration procedure
(see section 3.7.7).
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3.6 Mass Spectrum Window

Inters.
[arb]]Sum  : Cursor 1347 742 1613.813
w104 Single | |
4
| 2465183
2092074 |
o 1296692 |
1046555
0,75
2096056
378 989 L
050l | 1630811 3147.486
1}5R.739
1641 801
025] 334 956 13felisg 16 kot 21'3?-'352
) | BES 101 g25 305 | | |
| I
S L " A e
500 1000 1500 0o 2500 3000 " iz
L]
Single scaling: () Mone  (90% () Shot ratio

Figure 3-46 Example of a spectrum

The Mass Spectrum window (see Figure 3-46) is located top right on the GUI. It displays
the currently acquired spectrum.

flexControl automatically normalizes the peak intensity scale. The x-axis may be scaled
with one of the three available units (see section 3.4.2.11). Pre-selection of the scale can
be performed on the menu bar by clicking the command Display > Abscissa Units (see
section 3.4.2.11).

In the upper left corner the currently active acquisition buffer (Sum/Single) can be
indicated. The setting is activated via the check box Show legend from the Properties
dialog (see Figure 3-48).

The Mass Spectrum window can be divided in up to three windows (see Figure 3-20).
This may be useful to simultaneously display a full spectrum and two different zoomed
areas.

The two check boxes in the lower left corner are used for auto-scaling both the ordinate
and the abscissa.

The three Single scaling options below the x-axis are used to select a scaling mode (see
section 3.4.2.12).
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For enhanced viewing of data, the color of one or more objects in the Mass Spectrum
window may be changed (see section 3.6.2).

3.6.1 Scaling Pointers

To shift the currently displayed spectrum in the x- or in y-direction flexControl provides two
additional pointers:

o Horizontal Scaling pointer:k‘*‘*

This pointer appears when the mouse pointer hovers immediately below the x-axis of the
Mass Spectrum window. It is used to shift the spectrum and the scale horizontally.

o Vertical Scaling pointer:%@

This pointer appears when the mouse pointer hovers immediately to the left of the y-axis of
the Mass Spectrum window. Itis used to shift the spectrum and the scale vertically.

3.6.2 Spectrum Manipulation

Right-clicking within the Mass Spectrum window opens a shortcut menu (see Figure 3-
47). These features are used to customize the peak finder settings and the real-time
display.

IInda lask 2ooming
Processing...

Properties...

Figure 3-47 Content of the Mass Spectrum window shortcut menu
« Undo last zooming (see section 3.4.2.2):
o Processing: opens the Processing Method Editor (see section 3.7.5).

« Properties:
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Properties Profile Display @

Curzor. Show:  p-Factor Color:

Trace Sum: O N - I -
Trace Single: (&) 1 > Il -
b — 5
B ackground:
[ Crazs Display

Line Display

Show Legend

[J¥ertical Labets
] Drawing Dptimization

Split b ode:; E E|D]‘E|§‘
Digits: PR

Figure 3-48 Features of the Properties dialog

The Properties dialog (see Figure 3-48) may be used to configure preferences for the
Mass Spectrum window(s) (see section 3.4.2.13) and to display spectra in different ways.

« Trace Single/Sum: On selecting the respective check boxes spectra of the single
and/or sum buffer are shown in the Spectrum Window. Clearing the boxes will
fade out the spectra. The scale of the y-axis and the trace colors are to be adjusted
in this dialog.

« Axes: A color can be specified for both the x- and y-axis.

« The button Color opens a dialog that is used to assign colors to the background of
the Mass Spectrum window (see Figure 3-49).

Colors can be selected either from a set of basic colors or from a set of custom colors
which the operator can define according to their own requirements.
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Baszic colors:
I = e
H TETHNN
HERNENEENEN
ENEEEEEN
EEEEEEEN
2 8 0 0 o O
Custarn colors:
o rrrrr =
TR T Y I I
Sat: Green:
Diefine Custom Calors » > ColorlS olid Lum: Blue:
l ]9 ] l Cancel ] [ Add to Custom Colors ]

Figure 349 The color palette

Cross display: When selected, the spectrum is shown as a series of crosses,
each cross representing a data point.

Line display: When selected, all data points of the spectrum are connected and
shown as aline.

Show legend: If selected, the RTD shows which acquisition buffer is currently in
use (Sum/Single).

Vertical labels: When selected, labels are displayed vertically.

Drawing Optimization: Users can activate or deactivate the Local Maximum
drawing optimization. By default this feature is activated and less noise is shown.
This is only a display setting and does not affect the spectrum.

Split Mode: Pre-selection of how much Mass Spectrum windows are displayed.

Digits: Pre-selects the number of decimal places of the peak labels.
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3.7 System Configuration Segment

Depending on the currently loaded method type flexControl provides respective pages or
specific features in pages located in the System Configuration segment (see Figure 3-1):

« AutoXecute (see section 3.7.1),

« Sample Carrier (see section 3.7.1.8),

« Spectrometer (see section 3.7.4),

« Detection (see section 3.7.3),

« Processing (see section 3.7.5),

o Setup (see section 3.7.12),

« Calibration (see section 3.7.6),

o LIFT (see section 3.7.9), shown if a LIFT method is loaded

o FAST (see section 3.7.10), shown if a FAST method is loaded
¢ SRM (see section 3.7.11), shown if an SRM method is loaded
o Status (see section 3.7.13)

The LIFT page (see section 3.7.9) and the LIFT Calibration page (see section 3.7.8)
appear if a flexControl LIFT method is loaded.

The FAST page (see section 3.7.10) is only available, if a FAST method is loaded.
The SRM page (see section 3.7.11) is only available, if a SRM method is loaded before.

Note New entries in the edit fields on all pages only take effect after pressing the
ENTER key on the keyboard. The color of the new entry changes from blue to
black.
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3.71 AutoXecute

AutaXecute | Sample Camier | Detection | Spectrometer | Processing | Calibration | Setup | Status

Method: LazerT uning_Peptides - 5 [ : Fun methad on current spotl
Run: D:\Methods\auboS equencesi\Shart_Sample [ﬁ: Load... ] [@\ Edit... ] [\"@ [RI=T ] [ ' Start autornatic Fun ]
(] Show Autcixecute Dutput [{{}} Settings...l [*— Set Initial Lazer Pawer ]

Data Directory: — Sample Mame:

Prepared For Calibration MS Measured . MSAMS Measured Flatline Specturm .Aborted M5 Lazer-Tuning

Figure 3-50 Features of the AutoXecute page

The AutoXecute page (see Figure 3-50) is used to create, edit and load AutoXecute
methods and runs (sequences), to start, pause and stop AutoXecute runs and to configure
some general settings concerning AutoXecute.

AutoXecute allows setup and execution of automatic runs utilizing data acquisition in
flexControl, calibration, processing and annotation in flexAnalysis, and database search in
BioTools or ProteinScape.

3711 AutoXecute Methods

For automatic data acquisition in AutoXecute Bruker provides pre-installed write-
protected methods. These method names start with <Default>. All pre-installed
methods may be overwritten when a new version of the program is installed. Therefore itis
strongly recommended to use the default methods only as templates to create own
methods with user-defined names. These methods can be modified at any time and are
not touched during de-installation. The tool for AutoXecute method development is the
AutoXecute Method Editor.

The Method drop-down list on the AutoXecute page offers all available AutoXecute
methods that are stored in the correct directory (typically D: \Method\AutoXmethods).

The button opens the AutoXecute Method Editor with the selected method. It
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consists of seven pages providing a variety of functions to customize automatic data
acquisition. These functions are described in the following. To create a new AutoXecute
method, select an existing one and save it with a new name.

AutoXecute Method Editor page Description

General General settings, such as method selection and
comments

Laser Adjustment of the laser (Fuzzy Control)

Evaluation Customize the spectra evaluation

Accumulation Customize accumulation (Fuzzy Control)

Movement Specify the movement on the sample

Processing Specify post processing settings

MS/MS Setting parameters for an automatic MS/MS
measurement

AutoXecute Method

The drop-down list on the top of the AutoXecute Method Editor shows the currently
loaded AutoXecute method. The selection remains unchanged when switching between
the pages.

AutoXecute Method Editor. Version 3.4.89.0 Method: DefaultAutoLIFT (Read-only)

Autoecute Method: Diefaultdutal IFT "

Figure 3-51 AutoXecute Method drop-down list

If another method should be loaded it can be selected from this list. If changes in the
current method have not been saved a warning message appears asking the user to save
the changes.
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3.7.1.1.1 General page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: Measure

Autcxecute Method: P eazure "

General | Laser | Evaluation | dccumulation || Maovement | Processing | M5/M5

flexContral Method: [ \Methods'\lesControlMethodsh\RP_Pepbdis. par w E]

Thiz method iz optimized for automated acquisition of analyte spectra on dried
droplet preparations or recryztallized thin laver affinity preparations.
Description: It uzes vanable laser power [fuzzy] to obtain optimal spectra quality.

[ Save l ’Savef—'«&] ’ 0K ] [ Cancel l [ Help l

Figure 3-52 Content of the General page

The General page (see Figure 3-52) is used to perform general settings.

flexControl Method

Depending on the chosen flexControl method the AutoXecute method becomes a method
for MS or MS/MS measurement. Some parameters will then be disabled depending on the
selected use case. If a chosen flexControl method is no longer available on the hard drive,
its name appears in red and a warning message appears when the AutoXecute method is

saved.

For the MS use case it is possible to choose None, i.e. no flexControl method. In those
cases the method currently loaded in flexControl is used for measurement. If it is not an
MS method (but LIFT or FAST) a warning appears in the AutoXecute output and the
measurement will not start.

Description

This field can be used for comments.
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3.7.1.1.2 Laser Page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: DefaultAutoLIFT {Read-only)

Autoeecute Method: D efaulttutal IFT v

{| Evaluation | Accuriulation | Movemnent || Processing || MS5AMS

Lazer Pawer

Fuzzy Control

M5 / Parent Made: &) 0n (O O
Wieight: 200 *_|
Fragment Mode: () 0On (&) O )

|lze Initial v | |azer power on new raster spot

Initial Lazer Power: 24 *_| 4

bd awimal Lazer Power: an *_| 4

b atrix Blazter

Fire initially 0 *_| ghotz with a lazer power of _| 4

Figure 3-53 Content of the Laser page

The Laser page (see Figure 3-53) contains features to configure the laser power using the
advantage of Fuzzy Control. All entries are global and valid during the entire acquisition.

Group box Laser Power

The module Fuzzy Control works like an automatic regulation circuit. It measures and
processes two control arguments, such as peak resolution and peak intensity (S/N). As a
result it delivers two output values, in this page to optimize the laser intensity, and
accumulate spectra to the sum buffer, which are considered good enough.

In case of a MS/MS method, the Fuzzy Control can separately be switched on and off for
MS/Parent and fragment measurement. The required parameter settings are accessible if
a flexControl LIFT method has been selected.

flexControl 3.4 User Manual Revision 1 Page 63 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

Data recording of fragmented LIFT spectra can be controlled by the Fuzzy module
analogue to the handling of MS data. Fuzzy logic for fragments handles fragmented
spectra in the same manner as peptide fingerprint spectra.

In case of Fragment Mode Off the entered number of laser shots (edit field Shots) will be
fired with the boosted laser power according to the LIFT page.

Weight is a parameter of the Fuzzy Control engine to scale the laser power. It is a
configurable term of a couple of factors that are associated with the step width of the laser
power changing gradually from the Initial Laser Power to the Maximal Laser Power.
Variations are possible in minimum steps of 0.1 in the range between 0.5 and 2.0. The
values in the pre-installed default methods are the recommended ones for the respective
use cases.

Use...laser power on new raster spot

This feature is used to specify the laser power that is used on a new raster spot
(measuring position on a sample spot (see Figure 3-59)) if the current raster position must
be abandoned due to restrictions set in the AutoXecute method, that is, the required sum
of spectra from this sample spot has not been reached. The four possible choices are:

1. Initial: Set the laser power to the initial value for this raster spot.

This is either the value defined below (Initial Laser Power), or the one from the laser
slider in flexControl, if the check box from Laser Attenuator is selected.

2. First successful: Setthe laser power to the first successful acquisition that was done
on the previous raster spot.

If there was no successful acquisition the raster spot is left but the laser power will be
increased further. For example, if you do not know the optimum laser power range,
then type a low laser power and choose First successful. Then the laser power will
be increased over several raster spots to the optimum.

3. Last Successful: Set the laser power to the last successful acquisition that was done
on the previous raster spot.

4. Locked: As soon as a shot package has been acquired successfully, this laser power
is locked and taken for all following shots until the number of required shots on the
sample spot is reached; no evaluation of the shot packages takes place. A raster spot
is left if the number of allowed shots per raster spot is reached.
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5. Last Successful: Setthe laser power to the last successful acquisition that was done
on the previous raster spot.

6. Locked: As soon as a shot package has been acquired successfully, this laser power
is locked and taken for all following shots until the number of required shots on the
sample spot is reached; no evaluation of the shot packages takes place. A raster spot
is left if the number of allowed shots per raster spot is reached.

The Initial Laser Power field determines the laser power (in %) that is used to start the
acquisition on a sample spot.

The check box from Laser Attenuator can only be selected, if the Laser Fuzzy Control
is switched off. In this case the laser power is taken from the laser slider in the flexControl
GUI. The value for Initial Laser Power is then disabled.

Group box Matrix Blaster

Ifitis necessary to get rid of the first substance layer of a new sample spot, which shall not
be measured, the Matrix Blaster function may be used by firing a number of initial laser
shots with a specific intensity. Data obtained in this way is ignored. The default setting of 0
shots and 0 laser power means that this function is disabled.

Note This feature cannot be used together with random walk activated on the
Movement page.
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3.7.1.1.3 Evaluation page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: Measure

Autcecute Method: Measure “

Gereral | Lazer

Peak Selection
|Jze mazzes from ] _| Dato 100000000 H [a for evaluation and processing

Uze backaround list hohe + | faor evaluation and processing

Peak Excluzion

[ lgnore the _|
Peak Ewaluation
Processing Method : | default Ev Mew. .
Smoathing: () 0n (%) Off
Baseline Subtraction: () 0On (&) Off
Peak. Resalution “ riuist bie higher than 000 _|
Fuzzy Cantral
(%) Digest/Peptides Signal Intensity: Medium ~ +

() Proteins/0ligonucleotides

Figure 3-54 Content of the Evaluation page

The page Evaluation (see Figure 3-54) is used to configure the second output of the fuzzy
engine for peak evaluation and processing.

Group box Peak selection

The row Use masses from x Da to y Da for evaluation and processing is used to
define a mass range, which shall be evaluated during measurement. This has no influence
on the acquisition mass range defined in the flexControl method.

If some specific peaks should not be evaluated during an AutoXecute run, you have to
create a mass control list, where these masses are defined as background (see Figure 3-
55). Since Centroid should be used as evaluation peak detection algorithm (every isotope
is annotated) a fixed tolerance of +2000 ppm is applied, so it is not necessary to enter all
isotope masses in the list.
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8 Mass Control List Editor. Yersion 2.1.8.0 Method: backgroun... g@g|

background “
Peal label m_z Background
» matrix BEE.13 [v
T E53,38 [v
itz 58,1 [v
HEL 9363862 I
HEL 1045543 -
miatriv 10601 [v
Ceratin 106644 [v
Ceratin 117353 [v
Ceratin 123282 [v
HEL 1276472 [
Ceratin 1277.7 [v
HEL 1434 6337 I
Ceratin 147578 [v
HEL 1803,8964 -
Ceratin 199397 [v
T 2163.057 [v
T 227318 [v
T 2289,155 [v
Ceratin 238393 [v
HEL 2678,2422 N
HEL 326879 I
*
’Save.&s] [ ok | ’ Cancel ]

Figure 3-55 Mass Control List Editor for AutoXecute

The background feature can also be used in the MSMS mode to exclude special masses
from LIFT measurement. Just define a MCL with masses marked as background and

select it in the AutoXecute LIFT method. A fixed tolerance of £2000 ppm is then also used
and there will be no MSMS measurement of these masses.

The column Peak label contains the names of the substances.
The column m_z contains the theoretical values of the respective peaks.
The column Background contains check boxes to assign a mass as background.

When a Mass Control List is opened from the AutoXecute method editor only the
Background column is shown, even if the list contains other masses that are marked as
calibrants. Here, MCLs can only be used as background lists and not for calibration.

flexControl 3.4 User Manual Revision 1 Page 67 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

Group box Peak Exclusion

If the check box is activated, the entered number of highest peaks (from the defined mass
range) is ignored during the evaluation. Again, a fixed tolerance of +2000 ppm is used. If
an additional background list is selected, at first the background peaks are excluded, then
the x largest peaks. Detailed information is given in the AutoXecute output during the run.

Group box Peak Evaluation

The peak finder and related parameters used for evaluation during an AutoXecute run are
offered via the Processing Methods known from flexControl and flexAnalysis. It is highly
recommended to use Centroid as peak detection algorithm instead of SNAP because
fast peak finding is required in AutoXecute runs. The signal/noise ratio of the highest peak
in one shot package must exceed the signal/noise threshold in the Processing Method,
otherwise the spectrum will be rejected. During the automatic run the Processing Method
chosen in the AutoXecute method is transferred to flexControl (Processing page).

Smoothing may be applied to filter out spikes from a spectrum before the fuzzy module
judges the spectrum.

If the parameter Baseline Subtraction is applied, the baseline is subtracted before the
peak judgment operation is performed.

Note Smoothing and Baseline Subtraction are only applied for judging in
AutoXecute. If a spectrum modified in this way is accepted, the original
(unmodified) spectrum is added to the sum buffer (as known from manual data
acquisition).

Entries in the last row concern the Peak Resolution or alternatively the Half Width of the
most prominent peak of the current spectrum (shot package). It is recommended to use
Half Width for LIFT measurements, since the Half Width of parent and fragments is
comparable, in contrast to the respective Resolutions.

Detailed information on the currently evaluated peak that is given in the AutoXecute
output, see How to read AutoXecute log.pdf inthe Manuals folder of the
installation DVD.
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Group box Fuzzy Control

AutoXecute provides specific fuzzy engines for two substance classes. One is best suited
to measuring peptides, the other one to measuring proteins.

Select Digest/Peptides for peptides in case of smaller molecules and high resolution. The
Signal Intensity box contains criteria to specify a kind of threshold (Intensity per shot)
peaks must exceed to be accepted. Four thresholds can be chosen: High (20), Medium
(10), Low (5) and Very Low (2). From the AutoXecuteOutput the intensity per shot can be
seen for the evaluated peak.

Example: the highest peak in a shot package that consists of 200 shots reaches an
intensity value of 1200 (y-axis). So the intensity/shot ratio is 6. In an AutoXecute run this
shot package would have been only accepted with the selected threshold Low (= 5) or
Very Low (=2).

The fuzzy engine chosen by selecting Proteins/Oligonucleotides performs best with
larger molecules and poor resolution. To avoid identifying noise as a peak a maximal
resolution can be specified in the Maximal Resolution box. The chosen Resolution in the
row Peak above is the reference.
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3.7.1.1.4 Accumulation page

AutoXecute Method Editor. Version 3.4.89.0 Method: Measure

Autoxecute Method: Measure "

General | Laser || Ewaluation -‘1"- tovement | Processing | MS/MS

Fuzzy Contral
MS ¢ Parent Mode: (&) 0On () OF
Sum up 500 :_| satisfactory shatz in &0 :_| shot steps
Allow anly B0 :_| zatizfactony shots per raster spat
= =
_|

Dipnarnic Termination

Dynaric: Termination: () On (&) OFF

M5 ¢ Parent Mode PSS

= =
= =

Figure 3-56 Content of the Accumulation page
The Accumulation page (see Figure 3-56) is used to determine by means of the fuzzy
engine, whether spectra are added to the sum buffer.

When Fuzzy Control is switched off, any recorded spectrum is added, regardless of its
quality. This is the same for MS/precursors and fragments in the MS/MS mode.

Note If both Fuzzy Controls (Laser & Accumulation) are switched off, a number of
settings related to shot package evaluation are automatically disabled.

If the Allow only check box is selected, the raster spot is changed after the given number
of satisfactory shots has been added.

Page 70 of 166 flexControl 3.4 User Manual Revision 1



Bruker Daltonik GmbH 3 Graphical User Interface (GUI)

Note The mass range for the evaluation of the LIFT fragment spectra starts at 200
Da and ends at “parent mass — 200 Da” (default value). It can be changed in
the AutoXecute Settings dialog.

The Dynamic Termination (see Figure 3-57) feature offers the possibility to end the
acquisition on a sample spot (if the spectrum is already good enough) before the required
number of shots is reached: The already added shot packages in the sum buffer are
evaluated after each new addition. If the defined criteria (Signal/Noise or Intensity) for
the given number of peaks is reached the acquisition on this sample spot is complete. This
feature works together with the common evaluation feature. So, a sample spot will be left
as soon as one of the thresholds (Evaluation page or Early Termination) is reached.
The feature can separately be used in the MS mode as well as during MS/MS
measurement.

Dynamic Termination

Dynamic Termination: (&) On () OFf

Criteria: (%) Signal/Moize ) Intensity

15 # Parent bMode kA5 M5
E arly Termination if

reaching Signal/Moize walue of 100 ;' _|

for thiz number of peaks q ;' _|

Figure 3-57 Activated Dynamic Termination feature
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3.7.1.1.5 Movement page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: DefaultAutoLIFT (Read-only)

Autoecute Method: DefaulttutolIFT v
General | Lazer | Ewaluation | &ccumulation Processing | M5/MS

[ Rrandom walk _|

Measuring raster. | hexagon v

b aximal allowed shot number at one razter position lgnore maxrimal shot number if signal iz still good
M5 / Parent Mode: 200 _| M5 # Parent Mode [

Fragment tode: 100 _| Fragment Mode F

Guit zample after 25 ‘_| subzequently failed judgments

Figure 3-58 Content of the Movement page

The Movement page (see Figure 3-58) is used to specify whether the position on the
sample spot (i.e. the raster spot) has to be changed, dependent on the sample quality. The
different positions on a sample spot are named raster spots:

1 3

A s~ Raster spots
B - Sample spot
Figure 3-59 Sample spots and raster spots

Itis possible to measure a sample spot with a pre-defined pattern (Measuring raster) or
with the so called Random walk, where the laser fires on randomly chosen positions on
the sample spot. All rastering features are de-activated in case of Random walk. To use
this feature the number of shots per raster position has to be specified.

If a Measuring raster is activated and if all raster positions of one measuring raster have
been used once, AutoXecute will restart with an additional offset at the first raster position.
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The Random walk can be used for all preparations, if it is selected all raster-related
settings are disabled. When random walk is used during autoXecute runs it is not possible
to choose between Partial sample and Complete sample, as known from the manual
measurement (see section 3.7.2), the movement is done with Complete sample. .

When the Maximal allowed shot number at one raster position is reached, the target
moves to the next measure position (raster spot) on the same sample spot to continue with
the acquisition.

However, if the check box Ignore maximal shot number if signal is still good is
activated the measurement will be continued as long as the evaluation considers spectra
as good enough.

The Maximal allowed shot number and Ignore maximal shots can both be separately
used for precursors and fragments in an AutoXecute LIFT method.

The Quit sample after box is used to set a criterion to abort an acquisition on a sample
spot. When the maximal number of subsequently failed judgments has been reached, the
sample on the entire sample spot is considered unusable for data accumulation. The
target moves to the next sample spot.

3.7.1.1.6 Processing Page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: DefaultAutoLIFT (Read-only)

Autoecute Method: Defaultiutal IET v
General | Laser | Evaluation | &ccumulation | Mavement |; P M55
flextinalysis Method: SMAP_full_processPS.FAMSMethad v
BioTools MSMS Method: | i MSmS “

Figure 3-60 Content of the Processing page

The Processing page (see Figure 3-60) is used to specify different available methods for
post processing.
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Note It is recommended to specify the post processing methods in the AutoXecute
Run editor and not here in the AutoXecute Method Editor. Nevertheless there
are few use cases (e.g. fleximaging, WARP-LC), which require to specify the
methods in the AutoXecute Method Editor. In case methods are specified in
both the Run editor and in the referenced AutoXecute methods, the settings
from the Run editor are taken.

The flexAnalysis Method, BioTools MS Method, and BioTools MSMS Method
boxes allow choosing one of the offered methods for post processing. If a method is
chosen the method name is entered as information in the parameters of the saved
spectrum (FAMeth and BTMeth). During an automatic run a spectrum is only sent to
flexAnalysis and BioTools, if a respective method is assigned (either here or via the
RunEditor).
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3.7.1.1.7 MS/MS Page

AutoXecute Method Editor. Yersion 3.4.89.0 Method: DefaultAutoLIET {Read-only)

Autoxecute Method: DefaulttutolIF T I

General | Laser | Evaluation | Accumulation | Movement | Processing ¢

Chooge Precursor Selection strategy:
() WaRP [feedback from BioT ools or ProteinScape), wWaRP-LC

() Filker and Sort [via Autoeecute]

Frecurzor Mazs Range
Primary Choice Masz R ange: 1200 ;' to 2500 ;' msz

Secondary Choice Mazs Fange: 00 ;' to A000 ;' mi'z

Precurzor Filter

Murber of Precursor Masses: 2 %'

Peak Intenzity higher than: an0 H
[] Peak Quality Factar higher thar: _|
Signal M oize higher than: g H

Precurzor Measuring Order
(%) Intensive Peaks First

) Intensive Peaks Last

FAST LIFT
_| [ Measure fragments anly

[ Save ] lSaveAs] [ Ok ] [ Cancel ] l Help l

Figure 3-61 Content of the MS/MS page

If a flexControl LIFT or FAST method is loaded in the General page, the MS/MS page
becomes activated. It is used to determine the LIFT and FAST measurements on the basis

of the respective fingerprint information.

The main decision on this page is done with the Precursor Selection strategy. For
automatic MS/MS measurements MS measurement must be done on a sample spot
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before because it is essential to have MS fingerprint peak lists where special peaks are
selected from. Two possibilities are offered to select these peaks from the MS peak list:

1. WARP (feedback from BioTools or ProteinScape): BioTools (version 3.0 and
higher) or ProteinScape mark peaks in the MS peak list and sort this peak list.
AutoXecute then only reads this information and starts the MS/MS acquisition and
evaluation without any further filtering. If WARP is chosen, the rest of the MS/MS page
is not used and therefore de-activated (see section A.1). WARP-LC users have to use
this precursor selection strategy.

2. Filter and Sort (via AutoXecute): AutoXecute reads the MS fingerprint peak list and
marks peaks for MS/MS, according to the filter criteria that are adjusted in the
Precursor Filter group box. If this option is chosen, MS spectra can naturally also be
sent to BioTools, but the Mascot result for these spectra does not affect the MS/MS
measurement.

If you want to select the precursor masses from the MS peak list manually a different
workflow has to be done. Please refer to the Quickstart document Quickstart
PrecursorSelection.pdf ontheinstallation DVD.

Due to the process of a MS/MS-measurement there is a mass range with optimal
fragmentation properties. This behavior is addressed with Precursor Mass Range
Selection. Peaks in the Primary Choice Mass Range are preferred fragmentation
targets. Only if there are too few peaks in the primary mass range after filtering, the peak
listis gradually filled up from the Secondary Choice Mass Range. So the primary mass
range is always included in the secondary mass range.

All parameters contained in the Precursor Filters box can be individually selected. They
form a filter to ensure that only the best suitable precursors are taken for a measurement.
The higher the values of the three parameters are set, the narrower is the bandwidth
surrounding the precursor.

o Select the number of MS/MS measurements with Number of Precursor Masses.
The selected masses will be listed in the AutoXecute output.

« With Peak Intensity higher than all peaks with lower intensity will be sorted out.

o With Peak Quality factor higher than all peaks with lower quality factor will be
sorted out.

« With Signal/Noise higher than all peaks with lower S/N will be sorted out.
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The information on the filtering steps during the run is shown in detail in the AutoXecute
output. If you want to check the filter process you may load the MS spectrum manually in
flexAnalysis and filter the peak list step by step on your own.

In the Advanced section (see Figure 3-62) a fourth filter, Near Neighbor, is offered with
its belonging settings. It ensures that if peaks are in close proximity (ion selector window)
of a possible precursor none of them is taken as precursor. The lower and upper limits
define the mass window where no other peak must be detected.

There is an additional peak excluding filter available that can only be activated via the
Evaluation tab of the autoXecute MSMS method: select a Mass Control List, where the
masses that you want to ignore for MSMS precursor selection are marked as
Background peaks.

A valid precursor must have at least the defined intensity (regarding his near neighbors) to
be analyzed.

Frecurzor Filer

Mumber of Precursor M azzes: 3 _| Near Heighbar Filter

Peak Intensity higher than: 800 _| Define Mear Neighbor Mass Wwindow:

[ Peak Quality Factor higher than: _| Lower Limit 100 :_| % Upper Linit 100 _| %
Sitgatt ot (g e | _| To be analyzed. a peak must be at least

20 _| times higher than itz near-neighbor

Figure 3-62 Precursor Filter - Advanced
Depending on the selected option in Precursor Measuring Order the MS/MS
measurement begins with the intensive or the small peaks first.

In case of an AutoXecute FAST measurement the minimal Fragment mass, that
determines the number of segments can be entered here and is transferred to flexControl
during the run.

The LIFT option Measure Fragments only can be used e.g. for MALDI Imaging
experiments. For more information, see the Fleximaging User Manual.

3.71.2 Run Method on Current Spot

To test the settings of an AutoXecute method the [ B_Funmetod on curertspa b 0 can be used.
Automatic data acquisition starts on the current spot with the currently selected
AutoXecute method, but data is not saved automatically in the end. The flexControl
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method loaded in the GUI has to fit to the AutoXecute method (both MS, or both LIFT).
Otherwise a message appears in the AutoXecute output (see Figure 3-63) and the
acquisition does not start.

B autoXecute Output Window @|

Autorecute Version: 3.4.89.0

flesControl Yerzion: lexControl 3.4.0.0/3.4.64.0
flembnalyzis Wersion: 3.4.43.0

102072011 11:22:56 AM: ‘W aiting for instument ready ...
107202011 11:22:56 Ak: Donel

Reading TargetlD. ..

Got 0209513.0004835. 0000000036

Initialize Autaxecute Run: "Semi-automatic Run'.

Loading zample list (1 sample zpots)..

Currently loaded flexControl method iz no M5 /M5 method
Initializing Autoxecute Rurn: "Semi-automatic Bun' failed!
107202011 11:22:56 Al Autoxecuts run; 'Semi-automatic Bun' aborted!

Figure 3-63 AutoXecuteoutput with error message
3.71.3 AutoXecuteRun

AutoXecute runs (sequences) are created with the Run Editor thatis part of flexControl,
but can also be used as stand alone program. An AutoXecute Run defines the workflow
on every prepared target spot, i.e. what to measure (MS, MS/MS), where to save the data
and which post processing is done.

After an AutoXecute run is finished the measurement status for each spot has
automatically been transferred to the sequence. It can be seen in the sequence file,
column Status (see Figure 3-66), as well as on the plate view (colored circles, (see Figure
3-73). A run that has been finished cannot be started again without resetting the status. If
you try to start an already finished run, the AutoXecute output indicates that no
measurement position is available by displaying the message 0 positions loaded
(see Figure 3-64). To run the sequence again the status for MS and/or MS/MS has to be
resetin the Run Editor (see Figure 3-66).
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A autoXecute Output Window &l

Autoesecute Wersion: 3.0.52.0

flexControl Yergion: flexControl 3.0.0.0/3.0.92.0

flerdnalysiz Yersion: 3.0.50.0

8172008 111236 Ab: Waiting for instrument ready ..

8/11/2006 11:12:36 Ak: Danel

Reading TargetlD...

Gob FZACCTDC_1896_4844_ACCATIES194626E 4

Initialize Autd=ecute Run: T \MethodshdutexS equencesitest xml'.
Loading sample list [2 zample spats)..

0 positions lnaded

Initializing Autoecute Run: T Methods'ububo=S equencesitest mml' failed!
B71/2006 17:12:36 AM: Autcecute run: ‘DM ethods WbutoeS equencesitest sml' aborted!

Figure 3-64 A finished run has been re-started without resetting the status

A list of the last used sequences is offered in the drop down box Run (see Figure 3-50).
The number of sequences shown depends on the setting in the AutoXecute Settings
dialog (see Figure 3-74). A selected sequence results automatically in visible colored
circles on the Plate View. When you select none a plain plate view is shown.

The button is used to load sequences that are not offered in the drop down list. It
is also possible to load old sequence files ( . t xt ) that have been created with the Excel
based Spreadsheet Generator. It is not possible to load a run that was created for a target
geometry that does not match to the target that is currently in the instrument. A message
appears ( The referenced geometry of the run does not fit to the geometry type of your
target). To load this run, insert the correct target first.

The button 2% Jjs used to open the Run Editor with the currently selected sequence
file. If a txt file (spreadsheet generator generated) is selected it will be imported, the
appearing message (see Figure 3-65) has to be confirmed. Methods, paths, sample
names and comments will be transferred from the txt file to the Run Editor. If any
method is not available it will be shown in red.

[v\spreadsheetstoldETTest, bxk will be imported!

Figure 3-65 Import a spreadsheet generator created sequence

Start automatic Fun

An AutoXecute run is started with the button L ] At the beginning the
methods used in the run are selected. If a file is missing, the run stops and a message is
given in the AutoXecute output.
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During an AutoXecute run it is not possible to change any settings in either the AutoXecute
methods or the sequence file. If you want to have a look to the method content, the run can

be paused with the button from the output window or the AutoXecute page.
The Method Editor as well as the Run Editor can then be opened in the view mode

where nothing can be changed. To continue click [ Resume R ]

A run can be stopped at any time and position. When it is restarted it continues on the spot
where it has been stopped before (due to the Status information), no information is lost. If
you want to restart a run from the beginning the Status has to be cleared and it is
recommended to delete the already measured spectra from the hard drive.

3714 The AutoXecute Run Editor

The button starts the Run Editor wizard (if activated) or opens the Run Editor

immediately (like the button does). If you want to setup a run with calibration
measurement as well as sample measurement you must use the wizard. The explanations
in the wizard and in the help file and the AutoXecute Run Editor Manual are very detailed;
therefore not much additional information is given here.

As denoted before, the status of a spot is shown in the sequence file. If the status is
finished (light/dark green) but you want to measure the spot again, it is necessary to clear
the status and save the sequence.

[ Azzign Methods to Fun... ] U Clear MS Status ]]

Pos on | Chip o | dutces MS | FA MS | BioTool| Autcis M | FA M5/ BioTools MS/MS | Data Dire| Sample Mame | Statu

3 _ Defaultde D:hdatah |massive 1200_Tof_Ms_finished/acquired
D13 0 Defaultde Calibra none  none none  none Dihdatah  massive 1200_Tof_Ms_finished/acquired

Figure 3-66 Status of a sample spot

In earlier flexControl versions where sequences had to be created with the spreadsheet
generator some templates were offered, especially for the calibration use case. With the
new Run Editor calibration templates are pre-installed for a lot of different target
geometries. Additionally you can create your own calibration templates in the wizard. After
you chose to work with a calibration template the Calibration Mode is automatically
activated in the Run Editor wizard (see Figure 3-67) or the Run Parameter page (see
Figure 3-68).
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According to the loaded geometry the matching pre- defined or own user- defined
calibration template is offered.

Plate view page

Plate view page Select positions by using a rectan
Select positions by uzing a rectangle, clicking the current selection). The selecte
the curent selection). The selected positions o
Momeur Measuring Calibration
Fesna () no calibration spots 1 0
() no calibration spats 1 2 3 A Calibration
i i A librate: with
ibrate with calibrate wi ) -
@ Ef'e'd'e?i:eé” tlemplate B O predefined template B Autoecute Method: | DefaultCalibrate - |
calibrate with (o calibrate with . 1 = -
© aun template @ Gun bemplate € flewtnalysis Mathod: |EallbrateF‘ephdeStandards.F.t‘-‘«M! - |
o}
Order: AekeE D
E rder: £
F o
F
= -
Edit... Mew...
_ ; 5
Freparation
o . H
Freparation

Figure 3-67 Activated calibration mode in the Figure 3-68 Activated calibration
wizard mode in the Run
Editor GUI

3.715 Show AutoXecute Output

Selecting the Show AutoXecute Output check box opens the AutoXecute output
window (see Figure 3-69) where detailed information concerning the current AutoXecute
run is shown. In the beginning the complete version numbers of the programs are listed,
afterwards follows the method check that assures that all selected methods from the run
are available on the hard drive.

During the run a lot of information concerning laser power setting, peak evaluation etc is
displayed. If errors occur they will be shown in red, successful evaluations are shown
green colored. More information on how to interpret the fuzzy engine results (fuzzy
input/output) are givenin How to read AutoXecute log.pdf onthe Compass for
flex DVD.

A run can be paused and continued with the button [_PawseFun_| /[ Resumefun | 304 aborted
with . Information on these actions are shown in the output.

The content of the AutoXecute Output Window is also saved on the hard drive in the file
C:\BDALSystemData\AutoXOutput.txt.
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ﬂ autoXecute Output Windov

Autorecute Wersion: 3.3.86.0

flexContral Yersion: flexContral 3.3.0.0/3.3.41.0

flestnalysis Version: 3.3.45.0

3312009 10:05:15 Ab: W aiting for instrument ready .

3312009 10:05:15 Ak Danel

Reading TargetlD...

Got alacB5fS dcoab_dc2l_ B3062e452af7926a

Initialize Autcxecute Run: 'D:AMethods\Autd=<S equencesitest xml'.
Loading zample lizt [18 zample spotz)..

Loading Autcxecute methods;

LazerTuning_Peptides

DefaultCalibrate

Defaultteasure

Checking for acquisition methods:

Checking for processing parameters:

LazerTuning_Peptides

defauilt

Checking for mass control lists:

Checking for F& methods:

CalibratePeptideStandards. FAMSMethad

EstemalCalibration FakSkethod

Checking for biotools methads:

Tryptic kMap 100 ppm

Checking for measuring razter:

LazerTuning

hexagon

18 pozitionz loaded

Run 1D: "9e2cdB8c7-bo87-4b74-8b39-3ad7 7 aaba34c’

Loading probe layout..

Frobe layout: ‘M TF 384 ground steel' lnaded

Loading measuring raster. ‘LazerTuning' ..

teazuring raster: ‘LazerTuning' loaded

Loading measuring raster: 'hexagon' ..

teazuring raster: hexagon' lnaded

Initizlizing Autosecute Rune ‘D \Methods\butaSequenceshtest sml' successfull
343142009 10:05:15 AM:  Autcecute un: T \Methods\autoSequencesitest 2ml* s
3/31/2009 10:05:15 Ak: Set high voltage to OM

3/31/2003 10:05:1E Ab: Laser PreTuning measurement started at position: 'CE'
3/21/2009 10:05:16 AM:  Autcrecute method: 'LazerTuning_Peptides'
3312009 10:05:16 Ak Deactivate random raster.

32172009 1000576 AM: Activate Fuzzy Control ‘Accurnulation’

3/31/2009 10:05:16 A:  Using fuzzy engine: Digest/Peptides, signal intensity: Me
343152009 10:05:16 Ak Required intensity per shat: 10

3/31/20093 10:05:16 Ak Resolution must be higher than: 5000

3312009 10:05:18 Ak: Mow at: 0_CE[1] bt

Copy Selectionl [ Copy Al ] [ Clear Al ] [ Switch off scraliing

> [E3)

Figure 3-69 AutoXecute output
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3.71.6 Show Process Queuer

Selecting the Show Process Queuer check box opens the Process Queuer window (see
Figure 3-70). The Process Queuer window shows information about spectra being
processed in the background by flexAnalysis. This information contains the list of spectra
being currently processed and information about the result of the processing. For details
please refer to the flexAnalysis User Manual.

& ProcessQueuer ['-_”'E”gl
Spectra ko process: .Calil:urant -Spectrum
| Process | Spectrum Method |
1 Sample_456%0_ D121 PMF

[

Event log:
| Ewent | Time Message Process | Spectrum
4 3
Figure 3-70 ProcessQueuer Window
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3.714.7 Settings

The button opens the AutoXecute Settings dialog (see Figure 3-71) that helps
to configure some general AutoXecute settings that do not need to be changed for every
run.

Note After changes have been done in this dialog flexControl has to be re-started to
be able to work with the new settings!

AutoXecute Settings E‘
Autcecute | Altd<ecute Run

Precursar Selection in 'WaRP Usecase
(%) Feedback. from BioT oals

() Feedback, from ProteinS cape FSServer
() Feedback, from external server URL:

W ait time for feedback: 1 UEI: z

Mizc action during Autc run
High %foltage
Switch on High Yoltage UEI: minutes before starting acquisition

After Autgecute Fun, set High Yoltage to: () On ) 0ff
After Autdecute Fun, load this lexControl Method: | one 3 E]

[ Reset ] l [1]8 ] [ Cancel

Figure 3-71 AutoXecute Settings — AutoX

Precursor selection in WARP use case

If the WARP use case is selected in the MS/MS AutoXecute method (section 3.7.1.1 and
3.7.1.1, page MS/MS), an external program like BioTools or ProteinScape selects the
masses for later MS/MS measurement. In this dialog the respective Feedback option has
to be chosen to determine to work with either of these programs.

The Wait time applies only for BioTools. It specifies how long AutoXecute waits for the
modified fingerprint peak list. If after this time no peak list is available for the current sample
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spot, AutoXecute continues with the next spot. Since common AutoXecute runs consist of
more than a few spots, and first all MS measurements are done, BioTools or
ProteinScape will normally have enough time to modify the MS peak lists. So, if
AutoXecute starts with MS/MS, the MS information are available.

If ProteinScape has not been finished when AutoXecute starts with MS/MS the run stops
immediately without any wait time.

Note In case BioTools or ProteinScape are not ready when AutoXecute wants to
start the MS/MS measurement, the run ends without MS/MS. Afterwards,
when the necessary modifications from BioTools or ProteinScape are
available, i.e. peaks are marked, it is possible to simply re-start the run with
measure MS/MS only.

Misc action during AutoXecute run

The Misc action during AutoXecute run group is used to define the time period the
high voltage is switched on before starting the acquisition to put the instrument into a
stable state. After a complete run the high voltage might be turned off by selecting the
corresponding option.

Additionally an acquisition method may be loaded to prepare the mass spectrometer for
the next run. If none is chosen for the flexControl method after a run, the last method
loaded during the run remains in flexControl.
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Behavior after unzuccessiul acquired spectrurm
(%) Save zeroline () Save sum of rejected spectra () Do not save

[] Enforce shots [discard summed spectra, if requested number of shats has not been accumulated)

Motification
[~ After zaved spectrum:

[~ After completed target:

Dypnamic termination

Early termination: sum up at least UEl: shots

LIFT Fragments Exaluation Mazs: Range
Lower bound: uze masses fram 2|]UE|: [a

Upper bound: uze masses up to 2003: Da below parent mass

Target ta run assighment

Use M asterB atchList lookup table that assighs an Autox run ko a sample carier plate D)

(x ) (o=

Figure 3-72 AutoXecute Settings — AutoXecute- Advanced

The Advanced section contains settings that should not be changed without exact
knowledge (if questions occur, ask maldi.sw.support@bdal.de ).
If changes have been done but you are not sure, the pre-defined settings can be restored

with the button .

Behavior after unsuccessful acquired spectrum

Different save results are achieved, depending on the status combination of the check box
Enforce Shots and the three Save options. The results of the combinations are displayed
in the following two tables. The colors correspond to the colors shown on the plate view
(see Figure 3-73) after the run has been finished.
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1. Enforce Shots is selected (i.e. the requested number of successfully added shots has
to be reached).

Save Save sum of Do not save
zeroline rejected
No shot package is summed Zeroline Zeroline Nothing
saved
Some shot packages are Zeroline Zeroline Nothing
summed saved

2. Enforce Shots is cleared, i.e. it is not necessary to have all requested shots in the
end. Therefore you have to differentiate between ‘some shots have been added’ and
‘no shots have been added’:

Save zeroline Save sum of Do not save
rejected
No shot package is Zeroline Sum of rejected Nothing saved
summed
Some shot packages |Sum of Sum of Sum of
are summed successfully added | successfully added | successfully added

The plate view may look as follows:

1 3 5 7 9 11

A O

B

C

D
Figure 3-73 Plate view with colored results
Notification

After a spectrum has been saved or the measurement on a whole target is finished it is
possible to get a notification on another server.
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Dynamic Termination

This setting concerns the Early Termination feature from the Accumulation page in the
AutoXecute Method Editor (Figure 3-57), where it is possible to finish the accumulation
on a sample spot if a defined number of peaks have reached a defined Signal/Noise
value. Here you can specify the number of shots that has to be added at least before the
Early Termination feature is allowed to end the acquisition as soon as the other criteria
are reached.

LIFT Fragments Evaluation Mass Range

During the automatic measurement of LIFT fragment spectra these values determine the
respective mass range where peaks are used from for evaluation.

Target to run assignment

Activate this check box, if you want to use the MasterBatchList. Normally this is only used
in conjunction with the Twister use.

History count

The History count determines the number of runs that is offered in the drop down box
AutoXecuteRun (see Figure 3-50).

AutoXecute Settings

Autoeecute

Hiztory count: | 15::| Clear History

Figure 3-74 AutoXecute Settings — AutoXecuteRun
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3.71.8 Set Initial Laser Power

If you don't know which laser power to use in the beginning of an AutoXecute run you can
adjust the initial laser power before or during an AutoXecute run by pressing the button
[*- Set Initial Lazer Power

l. Just follow the steps below:
1. Pausetherun.

2. Adjust the laser power with the slide.

3. Resume the run.

The initial laser power, which is usually taken from the Laser page of the currently used
AutoXecute method or from the automatic laser power tuning in the beginning of a run, is
ignored. Additionally the maximum laser power value is adjusted accordingly. Both
settings (new initial laser power and new maximum laser power) are only stored for this
AutoXecute run. This means the used methods will not be changed. If you choose another
run from the drop-down box, the initial and maximum laser power values are deleted, and
the values from the AutoXecute methods are used again.

3.7.2 Sample Carrier

Autciecute [; | Detection Spectrometer || Processing | Calibration || Setup || Status
Teaching Fandom walk
File: nlode
il C
Default Teaching Partial zample (O]
Complete zample 2]
Shots at raster spot: |10
Lirnit diameter to: 2000 i
Autornation
[ Perform &utateaching on Dock-n
p  Advanced

Figure 3-75 Features of the Sample Carrier page
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The Sample Carrier page (see Figure 3-75) is used to configure target plate features. On
the top the Teaching File is shown that belongs to the currently loaded target geometry
(see Figure 3-43).

The[ Defaul Teaching ] button loads the default teaching file (named default.teach in the
respective  teachings directory for the current target plate, e.g.
D:\Methods\GeometryFiles\MTP AnchorChip 200-1536 teachings)
corresponding to the currently loaded target plate.

Auto teaching is an alignment procedure to automatically guide AnchorChip targets after
Auto Teaching ...

docking into the best measure position. The button starts the auto
teaching process. If no auto teaching target is inserted a message appears and the
process stops.

Teach...
The button — opens the Teaching dialog (see section 3.7.2.1).

The Automation group box contains elements that are used to configure workflow related
actions. Depending on the options installed on the instrument, elements will be hidden, so
that they cannot be set unintentionally.

Note If the Perform Autoteaching on Dock-In option is selected, the auto
teaching process is performed whenever the target plate is changed, and if the
target is identified as an AnchorChip type.

The button opens the group box Manual Fine Control (see Figure 3-76).

Clicking the symbol in the center of the arrangement of arrows activates the keyboard
cursors to move the tray. This option allows a sharp and exact move across a sample spot.
A second way to alter a position on the spot is to enter corresponding values of the x-y-
parameters entry fields on the right.
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|| Setup || Status

t anual Fine Contral

o
g
:
10
2000 um Speed: s
R elative: LT
Abzolute: L
State:
Figure 3-76 Manual control on teaching dialog
3.7.21 Teaching Dialog

Teaching is an alignment procedure to compensate possible mechanical tolerances of the

sample loading facility.

flexControl 3.4 User Manual Revision 1

Page 91 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

& Teach Positions g|
bove Sample Carier To ...
Abszolute coordinates:
First pogition: A1 w by 13
Second pozition; M W
Third position: u [
Status
Currently uzed parameter; Mew parameter:
[ Save Az Default Teaching ] [ Load Factom Teaching Load Teaching ... ] [ Save Teaching bz ...
[]5ave thiz teaching to transponder

Figure 3-77 Features of the teaching dialog
The Teach Positions dialog (see Figure 3-77) appears for realignment. To perform a
teaching select the First Position and click . When the target has been moved to

this position, click and continue with the Second Position. The new absolute
coordinates will be calculated automatically.

When the group box Status acknowledges with OK quit with the button. The
record of the new x-y-coordinates is finished and sent to the transponder in case of
transponder targets, if the check box Save this teaching to Transponder is selected.

Use the button before teaching to eliminate possible step losses. The task

of the button is to re-define the zero point of the x-y-coordinates. The button

[ Load Factary Teacting | loads a file containing factory defaults of the target. The buttons
[ Load Teaching ... ]and [ Save Teaching &z ... ]

are used to handle <name>. teach files, either
to reload a stored file or to store a current file with a specific name. The

[ Save s Defaut Teashing | button saves the current teaching as default teaching, so that it is
automatically loaded when a target plate with the same type is loaded for the next time.
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3.7.2.2 Random Walk

The Random walk feature can either be used during manual measurement but also
during automatic data acquisition (section 3.7.1, Movement page ). It allows to measure
on randomly selected raster positions.

Select Mode Off if you want to choose the measuring positions on your own.

If you select Partial sample, only a small area around the actual chosen raster position in
the video is used for data acquisition.

Note In automatic mode Partial sample cannot be used — complete sample is used
instead if the Random walk is activated.

With Complete Sample selected the laser fires on the whole sample spot.

Shots on a raster spot determine the number of shots that is fired on every randomly
selected position.

The Limit diameter to field allows a temporary reduction of the sample spot diameter for
manual measurements. The original sample spot diameter is restored e.g. on chip change
or when a new target plate is inserted.

3.7.3 Detection

Autorecute || Sample Carrier pectrometer | Processing | Calibration | Setup | Status

Mazz Range
520 3400 Low Maszs Range W
=
A R
a 1000 2000 3000 4000 ag00o G000 rooo s000 000 10000 Da
Spectrum Size: 102400 pt= Delay: G463 prs
Detector Gain Sample B ate and Digitizer Settings
R 4.0x -
Reflectar: — .J. — S o oo B D.DSl D.1B| D.31| EI.BBl 1.25| 500 2B0GS/:
L L0 20 MossFonge g
Fiealtime Smoaothing: QIff “
Smartbeam Parameter Set B azeline Offset Adustment: s %
3_medium - Frequency: 10000 % | Hz Analag Offzet: 2.4
Figure 3-78 Features of the Detection page
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The Detection page (see Figure 3-78) is used to re-adjust acquisition parameters, e.g., to
configure the mass scale, or to vary the amplification factor of the detector.

The mass range is changed by moving the thumbs of the mass range slider.

The total mass range of 500,000 Da is divided into three sub ranges called Low Mass
Range, Medium Mass Range, and High Mass Range. Anyone can be independently
configured according to the application. This configuration comprises the definition of the
start and end mass and the linear or logarithmic scaling of the range or sub ranges.

To configure a mass range select the Define Range item in the mass range drop list (see
section 3.7.3.1).

Lows M azs Range w

Low Mazs Range
Medium Mazz Range
High Mazz Hange

‘Define Fange...

Figure 3-79 Mass Range drop-down list

Sometimes the S/N ratio of the acquired data requires an adaptation of the detector gain.
The slider is used to adapt the amplification factor. The function of the slider corresponds
to that of the edit field Reflector Detector Gain in the FAST Method Editor (see section
3.7.10.1). A change made in one of both features is simultaneously adopted by the other
one.

The parameters Resolution and Mass Range of the group box Sample Rate correlate
in a way that an increase of the Sample Rate causes an increase of the resolution and a
decrease of the mass range (digitizer performance). To illustrate this, the invalid part of the
mass range selector becomes red in color.

Realtime Smoothing reduces the bandwidth of the digitizer preamplifier. Depending on
your digitizer type the Detection page contains a number of entries in the drop list (on/off,
off/low/medium/high). If this entry is disabled, the instrument has no provision for real-
time smoothing. This function is the same as that selectable by the FAST Method Editor
(see section 3.7.10.1).

The Baseline Offset Adjustment box allows to fine tune the analog offset for the digitizer
for the current flexControl method. The percentage is applied to half the digitizer
sensitivity, the result analog offset is displayed in the field below. The percentage value is
stored in the flexControl method.
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If the instrument is equipped with a smartbeam laser, the smartbeam parameter set
Smartbearn Parameter Set

3 _medium w
selection drop list allows to select a certain parameter set
depending on the sample and preparation type to analyze. This setting is stored in the
flexControl method.

The Frequency box duplicates the function of the corresponding element on the
Acquisition Control (see section 3.5.1). It adjusts the laser trigger frequency. Higher
frequencies result in faster data acquisition.

Certain flexSeries mass spectrometers are equipped with a High Mass detector instead of
the standard MCP (Multi Channel Plate) detector . Operating in linear mode (linear
method is loaded) with a High Mass instrument means that additional High Mass
parameters appear on the Detection page (see Figure 3-80). High Mass detectors have
an additional acceleration electrode, which operates best at a voltage of 8—10 kV. The task
of this electrode is to accelerate secondary electrons.

ESpectrometer Processing | Calibration | Setup | Status

Mazz Range
2000 raaoa Medium Mazz Fange
r J

| 0 | 0 [} 0 | 0 | 0 | 0 [} 0 } 0 | 0 | 0 1
a 10000 20000 30000 40000 50000 ©0000 7OOOO 80000 90000 100000 Da
Spectrum Size: 71367 pts Delay: 14675 pt=

Detector Gain Sample Rate and Digitizer Settings
: 1.00x
Linear: J . ; e it o 0_05| u.1n| 1_nu| 2.nn| 060GS /A
urbo
1% 2x 4% Massﬂange ..... R
High Mass Accelerator; |9.00 3 kY
Fiealtime Smoathing: O w
Smartbearn Parameter Set B aseling Offset Adjustment: 0o x
Default A Frequency: 100 % | Hz Analog Offset: 23my
Figure 3-80 Features of the Detection page with installed Highmass detector

The check box Turbo available on certain instruments adapts the detector sensitivity for
masses beyond 10 kDa (polymers). It is up to the operator to experiment with these
settings for the best performance.
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3.7.31 Mass Range Selector

The Mass Range Selector dialog is used to configure any of the three mass ranges.
Concerning the layout all the boxes correspond to each other. They contain identical
functions.

To customize the range corresponding values have to be entered into the Lower Limit
and Upper Limit fields. The beginning or end of the Medium Mass Range can overlap
the adjacent mass ranges. A mass range may be displayed as a whole, in linear mode, or
logarithmic mode as well. A combination of both scales can be also performed at the user’s
discretion by entering a value into the field Upper Limit of Linear scale. The value in
Linear Display Portion defines how both scales share the range.

Scale marking of a range can be performed by setting values, where ticks shall appear.
Ticks may be assigned with a mass value to enhance viewing. The repetition rate of this
assignment is associated with the factor in the entry field Ticks with Text Repetition
Factor in the logarithmic portion.

To adopt all the new entries press the button.
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Define Mass Range Selector E|
Low Ranga
Lower Limit B Da Draw Tics at Multiples of 200| Da
Upper Limit : 10000| Da  Draw Ties with Text at Muliples of 1000/ Da

[apply to inear portion only)

[ Logasithmic Scale

|

edum Range
Lowser Limnit: _ U| Da  Draw Tics at Multipks of; 20000 Da

Upper Limit | 1|]:||:||;I:|| Da  Draw Tics with Test at Muliples of: _ 10000 Da

[apply to linear partion only)

Logaithmic Scale Draw Tics at Multiples of: ' 10000 | Da
Upper Limit of Linear Scale: | 10000| Da  Draw a Tic with Text at 10000] Da
Linear Display Partion; 50| % Tics with Test Repetition Factor: 10

High R ange
Lower Limnit: 0 Da Draw Tics at Multiples of: 20000 Da
Upper Limit | 500000) Da  DeawTics with Tedt st Muliples of |~ 100000 | Da

[apply to linear partian only)

[ Logarithmic Scalke

I Cancel ] [ oK

Figure 3-81 Configuring the mass ranges
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3.74 Spectrometer

| AutuXecuteI Sample Canierl Detecti0n| Spectrometer | Frocessing I Calibration I Setup | Status|

High altage Pulzed lan Extraction Palarity
Ay | T80 s Positve

lon Source 1: | 25.00 2530 gy setrelative

) . tatrix Suppreszion
lon Source 20| 2215 2245 kO BRE | ZI51

Mode

Lens: 7401 41 Ky | 296 %151 @ 0ff Suppress up to;

. () Deflection sonk
Reflectar: 2590 ZE.00 kv - Da
Reflector 2: 13680 1381 kY | 52T % Refl

Calibration »»»
Irvealidate
LCalibration

Figure 3-82 Features of the Spectrometer page (reflector method)

The Spectrometer page (see Figure 3-82) is used to configure the ion optics. According
to the loaded method this page offers specific features.

% Switched On ] | [X Switched Off l

The toggle key l
depending on the loaded method:

is used to switch on or off following components,

e lon Source 1,

lon Source 2,

e Lens,

¢ Reflector,
¢ Reflector 2,
o LIFT,

e LIFT2.

The status field _ | right beside the [5’ Stz 0l

button is the corresponding feedback, whether the HV-supply is ready or not. In case of a

| ’X Switched Off ]
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bad vacuum, or when the instrument is vented this field toggles to _SWITCHED OFF | (high
voltage is definitely off) independent of the switch position.

Below the toggle buttons are edit fields to adjust voltages for the target plate (ion source
1), the electrode P2 (ion source 2), and the lens arrangement. The unavailable fields
reflect the actual measured values for diagnostics. They may deviate and fluctuate, as
threshold values are not very accurate.

Selecting the box set relative activates the two %IS1 boxes . The upper box is used to
adjust the IS2 value relative to IS1. The lower box is used to set the lens voltage relative to
IS1. These two adjustments may be varied to get good results in resolution and
sensitivity.

The value for Pulsed lon Extraction is the delay measured in ns between the laser shot
and the moment when the electrode P2 is pulsed down to let the ions pass.

Positive i | |— Negative |

The current polarity is shown by one of the unavailable fields +
You can change the polarity in the program flexConfigurator under flexControl Misc.

Matrix Suppression is a feature useful for suppressing matrix components of a
compound and avoiding saturation effects of the detector. If the option Off inside the group
box Mode is not applied either the button Deflection or the button Gating (available in the
linear mode) becomes active.

The matrix deflection process is performed inside the ion source by coupling a pulse to the
related deflection plate. The pulse length corresponds to the mass entered into the field
Suppress up to. The mass entered here specifies the upper mass boundary, below
which mass ions are suppressed.

The gating process occurs inside the linear detector by applying fractions of the supply
voltage for few s to the first channel plate of the detector. A couple of ms later the voltage
returns back to its nominal value.

flexControl detects instruments that do not have an ion source with deflection electrodes,
such as the microflex. The program automatically uses for deflection either the PCIS or
PLMS (tandem spectrometers) electrode.

Setting a second reflector voltage (Reflector 2) is required using an ultraflex TOF/TOF
spectrometer.
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If the check box set relative is activated the second reflector voltage can be adjusted in
the box %Refl. as a percentage of the first reflector voltage. In reflector mode, only the
Deflection option is available for matrix suppression.

All methods that are used for data acquisition should have a so called valid calibration, i.e.
the access to all the entry fields is deactivated. If the user wants to change voltage settings,

Irvealidate
they must apply the button. Then the message below appears.

flexControl g|

il

ou are about toinvalidate the calibration in this method,
This will allow wou o change high valkage setkings,
To measure calibrated spectra again, wou have ko re-calibrake the method,

(04 ] [ Cancel

Figure 3-83 Warning

Clicking OK releases the edit fields for new voltage adjustments. This action requires a
new calibration of the method, that is accepted by clicking the Apply button (see section
3.7.6).

In case of a tandem mass spectrometer and a loaded LIFT method the content of the
Spectrometer page changes (see Figure 3-84). Compared to the previous example (see
Figure 3-82) the voltages for the additional two LIFT-electrodes are available.

Lutoecute | Sample Carier | Detection | Spectrometer | Processing | Calibration | LIFT Setup | Status

High altage Pulzed lan Extraction Palarity
lon Saurce 1: 6.02 | kW

lon Source 2: 512 | kY I3

Lens: 301 | kY %151

Reflector: 271 kY

Reflector 2: 11.81 | kY E Refl

Lift 1: 19.09 | kY

Invalidate
Lift 2: 427 | ky
Figure 3-84 Features of the Spectrometer page in case of a LIFT method
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3.7.5 Processing

Sutciecute | Sample Carier | Spectrometer | Detection | Frocessing | Setup | Calibration | Status

Frocesszing Method : | default w

Parameter set used in HexContral for peak. picking, smoothing and baseline subtraction.

Figure 3-85 The Processing page

The Processing page (see Figure 3-85) offers access to the processing parameter
methods that contain the currently active peak picking and processing settings. Processing
methods (*.prp) are used, created and changed from flexControl, flexAnalysis and
AutoXecute. If a processing method is edited in one of these programs the changes are
immediately available in the other programs.

A Processing method is part of the flexControl method in a way that the flexControl
method contains a reference to a Processing method. If a new Processing method is
selected, this is detected as change of the FC method that has to be saved then. If a
parameter in the current Processing method is changed only the Processing method has
to be saved, the FC method does not notice this change.

The processing method that is loaded with a flexControl method defines the peak picking
algorithm that is used for manual calibration and annotation in the display, as well as the
algorithms and parameters that are used for manual baseline subtraction and smoothing.

When methods created and used with a flexControl version 2.x are loaded the first time in
flexControl 3.4, a processing method is automatically created and the old processing
parameters are transferred into a processing method. The new parameters get the name
of the flexControl method. For more information see the Quickstart
ProcessingParameter.pdf onthe Compass for flex DVD.

Existing processing methods can be edited and new processing methods can be created

on the basis of the pre-installed default method. With the buttons BEd the
Processing Method Editor (Figure 3-86) opens. The section Mass List > Find covers
the settings for the peak picking algorithm. Smoothing and baseline subtraction can be
adjusted in the Processing section. The section Mass List > Edit is not relevant for
flexControl and AutoXecute, but only for flexAnalysis.

flexControl 3.4 User Manual Revision 1 Page 101 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

Note The processing settings used in flexControl during the data acquisition are not
saved with the spectrum and are not automatically available in flexAnalysis
afterwards. This parameter set is only used in flexControl. The assignment of
special processing parameters to a spectrum has to be done via the
flexAnalysis method like this:

1. Create a flexAnalysis method with a reference to your special processing parameter
method (see the flexAnalysis User Manual).

2. Acquire a spectrum in flexControl and open the Save As dialog (3.4.1).
3. Select the special flexAnalysis method Process with and save the spectrum.

4. Send the spectrum to flexAnalysis. The assigned method with the respective
processing parameters will be applied automatically.

For data acquisition in flexControl and evaluation during automatic runs the recommended
peak finder is Centroid. Using SNAP will only extend the processing time but notimprove
the spectra quality. SNAP should be used later on in flexAnalysis for creating peak lists in
the peptide mass range.

Three different smoothing algorithms are offered. Which one is used depends on the
application and on the user’s experience.

The baseline subtraction algorithm TopHat should be used for all spectra except for
protein spectra. For this use case Median is recommended.

For detailed information on the peak picking, smoothing and baseline subtraction
algorithms, see the flexAnalysis User Manual.
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w2 Edit Processing Method|[my prp] @@
=) Mass List . .
Find Mass List Find
Edit
=) Processing
Smoothing . -
Baseline Subtraction Peak Detection algorithm: Snap -

Signal to Moize Threshold: 3

Relative Intensity Threzhold: m 4

Minimum [ntensity Threshold: i}

M zwimal Mumber of Peaks: 300

Quality Factar Threshald: &0

SMAP average composition: Aweragine w
] Fragment Peak width: mz

1 SILE Mass Differencels] [H-1):
SILE Partrer 5M Threshold:

Baszeline Subtraction: TopHat w
I Save l ’ Save as ] [ QK. ] ’ Cancel ] [ Help
Figure 3-86 Processing Parameter Editor

3.7.6 Calibration (non-LIFT Method)

The Calibration dialog (see Figure 3-87) appears in case of a non-LIFT method. The
Calibration page is used to recalibrate the method. During the calibration, particular
masses of the acquired mass spectrum are assigned to reference masses of the loaded
calibration list (depending on the calibration strategy).

flexControl offers three calibration strategies:

« Interactive calibration, done automatically or manually, using calibration lists
(MCLs).

« Smart, that is an easy-to-use calibration procedure for optimum results. The
program reappraises the statistical frequency of occurrence of calibrants.

« Statistical calibration for peptide spectra.
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Interactive Calibration

In the Interactive mode the operator can choose between automatic () or
manual (click in the list) assignment of reference mass peaks.

Depending on the mass range (see Mass Range slider on the Detection tab) Automatic
Assign uses different peakfinders to create the peak list that is used for the calibration:

a. SNAP is used automatically in the mass range up to 6000 Da

b. in the higher mass range the peak finder currently selected in the active processing
parameters is used (mostly Centroid).

If the masses are assigned manually, the peak detection algorithm that is currently chosen
in the Processing Parameter Editor is used.

To assign the masses manually to the calibrants, click in the list and afterwards in the
spectrum left to the corresponding peak (it is not necessary to hit exactly the top of the
peak, just click left to it, the correct peak will be found). Masses are automatically
transferred to the calibration list. You may use the scroll wheel of your mouse for further
manual assignments.

The calibrant list shows names and masses of known substances, the corresponding
masses found in the currently active spectrum, and the error in ppm and in Dalton. The
error is re-calculated with each new assignment. The error in Dalton is calculated with

(current mass - reference mass) = the error in ppm is calculated with
(current mass - reference mass) o 106

reference mass
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| sutcisecute | Sample Carier | Detection | Spectrometer | Processing | Calibration | Setup | Status|

Calibration strategy Mass Contral Lisk |PeptideCalibStandard mona b | | Edit... | |&utomatic .\?\ssignl Clear fssigned
Marne Ref, MassiDa  Cur, Mass/Da  Errjppm Err/Da Apply Restore

Statistical Peptide
« Bradvkinin{1-7)... 757.39916 ————————————
« Angictensin_II_...  1046.54180 Eew [REgE IM‘—'/
« Angiotensin_I_[...  1296.68480 Peal Assignment Tolerance
* Substance_P_[... 1347.73540 From Mass Control List
« Borbesin[M+H]...  1619.82230 Near Meighbor (50 pprm)
* Renin_Substrat.,..  1758.93261 @ ser Defined 400 ppm
+ ACTH_clip(1-17...  2093.08620
+ ACTH_clip(18-3...  2465.19830 Mads |Cubic Enhanced = |
* Somatostatingz... 3147.47100
Calibrants Std dev {ppm): Before Last Fit In Lask Fit

Figure 3-87 Features of the Calibration page

Mass Control List selection: This drop-down menu contains all mass control lists (MCLs)
where at least one mass is marked as calibrant. Only the masses marked as calibrants of
the selected list are displayed in the box below, the others are invisible in the calibration
context.

Button [ &t |: Applying this button opens the Mass Control List Editor (see Figure 3-
88). Calibration lists can be changed and created from here, as well as from AutoXecute
from flexAnalysis. Pre-installed lists are write protected but can be used as templates for
own user created lists. Whole peak lists (peak 1list.xml) can be imported to use the
masses as calibrants.

For more detailed information on mass control lists see Quickstart
MassControlLists.pdf onthe Compass DVD.

Note If the Mass Control List Editor is opened from flexControl it shows only the
possibility to mark masses as calibrants (column Calibrant). The column
Background is not offered here, because flexControl only works with
calibration lists. If your MCL of interest contains masses that are used as
calibrants and as background peaks (activated via AutoXecute or in
flexAnalysis), both check marks are active, but the Background check mark is
invisible (compare section 3.7.1.1, Evaluation tab).

flexControl 3.4 User Manual Revision 1 Page 105 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

= -

4, Mass Control List Editor. Version 21.8.0 Method: PeptideCalibStandard moneo (Read-onl... EI@

| PeptideCalibStandard mono - |
Peak. label m_z Tolerancelpp Calibrant
[ Bradykinin[1- 757399160 50 [v
Angiotenzin_| 1046541800 a0 [v
Angiotenzin_| 1296684800 a0 [v
Substance P 1347 735400 a0 [v
Bombesgin(+ 1619822300 50 v
Renin_Substr 1758932610 50 [v
ACTH_clip(1-  2093.086200 50 [v
ACTH_clipl1 2485198300 50 [v
Saomatostatinl - 3147 471000 a0 [v
*

Impart Peak: List... Save Save dz [ O ] | Cancel |

Figure 3-88 Mass Control List Editor

Automatic Assign | | . .

: Peaks from the spectrum are automatically assigned to the reference
masses; a new fit result and errors are calculated but not yet applied to the spectrum. The
peak finder algorithm used for automatic calculation is SNAP for a mass range < 6000 Da.
This value can be changed in the flex Configuration dialog (see Figure 3-89). For a
mass range > 6000 Da the peak finder algorithm from the processing parameters is used.
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@ﬂex Configuration EI@
. it | FlexControl Calibration
1
Cb--d-u FlexControl % |Min mass for uzing SMAP in automatic peak aszignmen |0.0 -
||Max magz for uging SMAP in automatic peak azzignmer [B000.0 Ll
& LIFT

® Autoteaching
® Transponder Setti
M Misc

® Calibration

%
1
(b_-_d.n. Trace and... *

m

® Flexanalysis
® Process Queuer
® FlexContral

M Misc

.
1
Cb_- .lu Hardware S

M Laser Maximum mazz far uzsing SMAP in automatic peak aszsignment

M Comnunication

® Digitizer

k. | Cancel Apply Help

Figure 3-89 flex Configuration dialog

I&I: With a click on this button the new fit result, calculated with the button
Automatic Assign or manual assignment is applied to the spectrum (the spectrum is
moved in the display).

Iﬂ: After the new fit result has been applied with Calibrate this can be
canceled with the Undo button. The original calibration, currently saved in the spectrum, is
applied again and peaks are re-annotated.

Iw: This button deletes the assignments from the calibration list; it does not
affect any existing calibration.

Zoom Range aff - . .
: For manual assignment of masses to reference masses it

is necessary to click in the spectrum to the left of the peak of interest. Therefore it is helpful
to zoom automatically the respective mass range corresponding to the selected reference
mass. It is possible to choose between some relative and absolute zoom ranges.
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Note You can use the mouse wheel to select the next reference mass (or to go back
to a previous one). This simplifies the manual assignment.

Peak Assignment Tolerance: The tolerance defines a mass interval that is used for the
calibrant assignment. If the difference between a reference mass and a peak in the peak
list is smaller than the tolerance, the peak is assigned to the calibrant. If more than one
peak of the peak list fits this criterion the peak with the smallest mass difference to the
calibrant is assigned to the calibrant. Therefore be careful with accepting automatically
created calibration results without having checked them!

Mode: This drop down box offers the three calibration modes; linear (c0, c1, c2=0),
quadratic, and cubic enhanced, as well as the correction mode linear correction.

Cubic enhanced is a proprietary Bruker calibration algorithm. In contrast to the classical
quadratic approach, it provides three special and additional degrees of freedom for the
calibration least square fit. These additional fit coefficients allow matching the instrument
function down to sub ppm accuracy.

It should be used whenever the required number of supporting points is available because
it will deliver superior accuracy. The Cubic Enhanced algorithm should replace the
previous High precision calibration (HPC) which was used for high accuracy before. In
contrast to the HPC, the cubic enhanced algorithm needs fewer coefficients but provides
better accuracy and better extrapolation at the same time.

Typical use cases for highest precision use one or two internal calibrants. These two
supporting points do not allow to locally recalibrate all coefficients. However, readjusting
the main coefficient corrects almost all deviations that appear from one spectrum to the
next. Therefore, Linear correction allows using one or a few supporting points, i.e.
internal calibrants, to recalibrate the complete spectrum very accurate. All higher
coefficients are kept constant, only the new calibrants are used in a least square fit to
realign the dominating coefficient.

Note When the mode cubic enhanced is chosen the HPC calibration gets lost and
a message box containing this information appears. Just confirm this dialog
with OK, accept the new calibration and save the method with a new name (no
HPC-information)!!

| Properties... | : The Properties dialog shows the current state of the calibration and some

general calibration information. If spectra have been acquired with a flexControl HPC
method the check box High Precision Calibration applied at the bottom (read-only
check box) is activated.
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Calibration Properties
Fit Result Apply > Current < Pastare Saved
ol BEE 968740360226 4669687 36779832 -300.218881569002
ol 749281.16015247 749281 160016046 715778, 666914026
o2 -0.05334694651 84366 -0.0533469481542991 -0.464716210671508
Type: Tof Cubic Enhanced
Calibrantz from; PeptideCalibStandard mono
Source file;
Diate: 2011-10-24 08:54:44
Mo. of calibrants: a
High Precizion Calibration applied
Figure 3-90 Properties dialog (same as in flexAnalysis)

Result Information: Below the calibration list three result fields are shown: the number of
used calibrants, the standard deviation before and standard deviation after the last
calibration fit.

C alibrants g Skd dew (ppr): Before Last Fik 158.86 In Lask Fit 3.11

If no peaks are found during the peak assignment the following message appears.

Autamatic: calibrant azzignment failed.

You could try one of the following:

- Select a different Masz Control List.

- Change the peak. aszzignment tolerance.

- Perform a new peak. picking with different parameter settings.

Figure 3-91 Calibration failure

To redo the calibration perform the offered changes or open the processing method and
change for example S/N. Save and close the method an calibrate again.
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» » Short workflow for the Manual Calibration

1. Acquire some spectra containing the masses, which are also calibrants in the selected
mass control list and add the spectra to the sum buffer. The peaks must not be
saturated!

2. Click the button M or select a Zooming Factor of for example 1% and
mark with the left mouse button the first mass from the reference list, which is present
in your sample.

The selected mass is displayed as a red vertical line in the display.

3. Click to the left of the peak that corresponds to the selected mass of the reference
mass list.

The line becomes green and the mass value is labeled at the top of the peak. The
Current Mass and the Error is added to the corresponding column in the mass
control list. The corresponding calibration constants C0 — C2 are displayed in the
Properties dialog.

4. Continue with the following masses by using the scroll function of your mouse. This has
the advantage that you first may have a look on the actual labeled current mass and
scroll then to the next (or the previous) reference mass.

After assigning a mass, the corresponding row is marked with a check mark.

3.7.7 Automatic MS Recalibration

The automatic MS re-calibration feature performs an automated re-calibration of the
current flexControl method. To use this feature, move the sample carrier to a spot with a
calibration substance matching the current mass control list, make sure that the
parameters were set to reasonable values (see section 3.4.4.7) and click the Calibrate

button on the method selection panel.

The software then performs the automatic MS re- calibration process and displays the
results in the autoXecute output window.
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» » The automatic MS re-calibration involves the following steps:

1. Acquire a spectrum using the autoXecute method specified in the Method
Calibration Parameters dialog.

Optional:  Smooth the spectrum.

1. Peak picking using the current processing parameters, some can be overridden by the
method calibration parameters.

2. Automatic peak assignment using the mass control list and tolerance from the
Calibration > Property page.

3. Calculation of new calibration using the algorithm specified on the Calibration >
Property page.

4. Accept or reject new calibration based on boundary conditions specified in the Method
Calibration Parameters dialog.

5. Optionally save flexControl method containing new calibration and inform user.
A typical result of the automatic MS re-calibration is shown below (see Figure 3-92).

After the automatic calibration has been done once successfully with a matching selection
of parameters (see section 3.4.4.7), these parameters are stored together with the
flexControl method. This allows working with different parameters for different flexControl
methods, and it is not necessary to adjust them every time again before a new auto-
calibration is started.
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& autoXecute Output Window @

20102011 14:01:46:
20.10.2077 14:00:47:
20102011 14:01:47:
20102011 14:01:47:
20102011 14:01:48:
20102011 14:01:48:
20102011 14:01:48:
20102011 14:01:50:
201020171 14:01:50:
20.10.2077 14:01:50;
20102011 14:01:52:
20102011 14:01:52:
20102011 14:01:52
20102011 14:01:52:
20102011 14:01:52:
20102011 14:01:57
20102011 14:01:57:
200,207 14:01:57;
20102011 14:01:57:
20102011 14:01:57
20102011 14:01:57:
20102011 14:01:57:
20102011 14:01:57
20102011 14:01:57
20102011 14:01:57:
200,207 14:01:57;
20102011 14:01:57:
20102011 14:01:57
20102011 14:01:57:
20102011 14:01:57:

Starting acquizition [at 10% Lazerpower]

Fuzzy input: 01 A

Reject spectrum

Starting acquizition [at 20% Lazerpower]

Fuzzy input: 0.1 1

Reject spectrum

Starting acquizition [at; 30% Laserpower]

Fuzzy input: 26,4 A12118,733 A1613.811

Aocept zpectium

Starting acquisition [at 35% Laserpower]

Fuzzy input: 58,52 /10495835 /A1E619.815

Aocept zpectium

FCHethod: D:\Methods\flexControltd ethods AP _Pepbdix. par
k5 measured for zample zpot at pozition: 'C12°

Autoecute mun: "Semi-automatic Fun' finizhed!

Calbration Mode: Cubic Enhanced

FRequired Peaks: &

Agzigned Peaks: 7

Calibrant 757 .40 Da, Curr. Mazs 75740 Da, Error -0012 ppm
Calibrant 1046.54 Da, Curr. Maszz 1046.54 Da, Eror 0.83 ppm
Calbrant 1296.68 Da, Curr. Maszs 1296.68 Da, Eror -3.01 ppm
Calibrant 134774 Da, Curr. Mass 1347 .73 Da, Eror 1.85 ppm
Calibrant 1619.82 Da, Curr. Mass 1613.81 Da, Eror 072 ppm
Calbrant 2093.09 Da, Curr. Maszs 2093.06 Da, Eror -0.38 ppm
Calibrant 246520 Da, Curr. Mazs 246516 Da, Eror 011 ppm
Std dew before: 8.98 ppm

Std dew after: 1.52 ppr

b & peak, error 3.01 ppm

b azs range covered: 59.3 %

Automatic M5 calibration successfully completed.

Copy Selection ]

[ Copy &I ] [ Clear &I ] (] Switch off scrolling

Y

Figure 3-92

3.7.8

Result output for automatic MS re-calibration

Calibration (LIFT Method)

When a LIFT method is loaded the Calibration page looks as shown in the following
example (see Figure 3-93). Calibration coefficients in LIFT applications are only valid over
a small mass range in contrast to coefficients in standard applications, which are valid over
a wider mass range. Therefore LIFT applications need several sets of calibration
coefficients to cover a wider mass range. It is only necessary to calibrate a LIFT method
once, if no changes on the instrument took place. After the calibration it is not possible to
change the method, because it is shown in a write protected "valid mode".
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Calibration coefficient sets are achieved by calibrating the fragment spectrum of one
parent substance, called calibrant in this context. Collecting calibrants together with their
associated calibration coefficients is performed by means of the Calibration page. This
collection is stored in the method file. Thus, each LIFT method gets its particular calibration
and spectra acquired with this method are automatically calibrated during the acquisition.

Calibrants additionally carry information concerning the applicability of their calibration
coefficients. One part of this information is the mass interval for which this calibrant
delivers useful calibration coefficients. The other part determines whether the particular
calibrant may currently be used to calibrate a LIFT spectrum.

The most prominent feature of the Calibration page is a list either displaying the
calibrants of the currently loaded method, or the fragments of a particular calibrant, which
are expected to be found in the spectrum. Buttons to handle calibrants are found at the
bottom of the Calibration page. After one calibrant is selected and set as the LIFT parent

mass (double-click or \w ), its name and mass are displayed above the list. On
the right of the Calibration page two groups of controls are shown. The group box Select
Parent is activated during the data acquisition and is used to acquire a whole LIFT
spectrum of a particular calibrant, and to start calibrating it. The group box Select
Fragment is used to carry out the calibration process of the LIFT spectrum previously
acquired, and is only activated after the data acquisition.

After loading a LIFT method the Calibration page appears in the so-called calibrants
mode (see Figure 3-93). This mode allows the user to edit the calibrant lists, select a
calibrant for calibration, acquire a LIFT spectrum of this calibrant, and begin the calibration
process, which will switch this page into the Fragments mode.

| Autcxecute | Sample Canierl Dietection I Spectrometer | F'mc:essingl Calibraticr | LIFT | Setup I Statusl

Calibrants Da Select Parent Select Fragment
Set As Parent Agsign
Walid Enabled MName Masz / Da
Bradykinin{1-7) 757.399160 Record Mode
+  Angiotensi_ll 1046541800 s 2l
+  Angiotensin_| 1296.684780 Fragments Use PP
+ Substance_P 1347735430 Clear Assigred
+ Bombesin 1619.822350 .
+  ACTH{AT 2093.085170 IRl Calculate
+  ACTH1-33) 2455.196340 it i
+  ACTH1_24 2932530000 i Accept
+ Imsulin_B 3434.650000 Azsign Al
Cancel
Search radius:
[New Calibrant...| | Edit Calibrant... | |Delete Calibrant| [ Invaiidate Cali.| 05 Da Save Mathod

Figure 3-93 LIFT Calibration page in calibrants mode, valid method
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In calibrants mode, the columns of the list reflect the properties of a calibrant.
Calibrants: After a calibrant is set as parent mass, its name and mass are displayed here.

Valid: A flag (+) indicates that the calibrant is in a well-calibrated state, i.e., no instrument
parameter that influence the LIFT calibration has been changed since the last calibration
process of this calibrant.

Enabled: A flag (+) indicates that the operator allows using this calibrant.

Name: This is the name of the calibrant. It does not affect the calibration or the LIFT
measurement process.

Mass/Da: This is the mass of the calibrant (parent ion).
The rows are listed in ascending order according to their mass.

When there is a calibrant selected and set as the LIFT parent mass, its name and mass
are displayed in the fields above the list.

The four buttons at the bottom of the Calibration page (see Figure 3-93) are used for
handling calibrants:

|—NEW I:E'l'lz'rc_'r“”": Opens the New Calibrant dialog box (see Figure 3-94) to enter the

attributes of a new calibrant, such as name and mass.

.- =

Mew Calibrant @

Mame: |

b azs: 0 Da

Calibration % alid
| Calibration Enabled

ak. ] | Cancel

Figure 3-94 New Calibrant dialog

|M|: Opens the Edit Calibrant dialog box to edit properties of the selected

calibrant (see Figure 3-95).
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M ame:

b Az

Edit Calibrant ==

A ngiotenzin ||

1046.5418 Da

| Calibration % alid
| Calibration Enabled

ak. ] | Cancel

Figure 3-95 Edit Calibrant dialog box

« Name: An arbitrary string can be entered.

o Mass: No range checking is applied to the mass. The user is responsible for a
meaningful value.

o Calibration Valid: The user can invalidate a valid calibrant by clearing this check
box. In contrast to this, an invalid calibrant cannot be made valid by selecting its
Calibration Valid check box. It can only be made valid by calibrating it.

Calibration Enabled: Clearing this box temporarily excludes a specific calibrant from a
LIFT experiment.

. ‘w: Deletes the selected calibrant after confirming a warning. Before a
calibrant will be deleted, the user must confirm this action in a dialog box (see
Figure 3-96).

e

flexControl

You are about to delete the calibrant Angiotensin_IT (10465418 Da).
Are you sure you want to proceed?

-

(]

oK ] | Cancel

Figure 3-96 Confirming calibrant deletion
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When the user confirms deleting, the calibrant will be completely removed. This deletion
can only be undone by re-loading the method, discarding any changes since the last load.

Invalidate Caib : The state of all calibrants is set to invalid after the user has

confirmed this in a dialog box (see Figure 3-97).

o

flexControl @

.

You are about to invalidate all the LIFT calibrants in this method.

This will allow you to change high veltage settings and to calibrate the
LIFT pulser.,

To be able to measure LIFT spectra again, you will have to re-calibrate
the LIFT calibrants.

QK | | Cancel

Figure 3-97 Confirming calibrant invalidation

The group box Select Parent contains the following features:

‘M: The mass of the selected calibrant is set as the LIFT parent mass,
i.e., the instrument is prepared to acquire a LIFT spectrum of this substance. The
same can be achieved by double-clicking an item in the list. This button will only be
active if one of the calibrants in the list is selected. When a calibrant has been set
as parent, its name and mass will be displayed above the list.

: This button is active, if a calibrant is set as parent. In this mode the

parent spectrum is acquired.

Im: If this button is active the instrument is prepared to measure the
fragment spectrum and the LIFT fine calibration is triggered. This button can only
be accessed, if a (parention) spectrum is present in the sum buffer.

Iﬂl : Clicking this button initiates the actual calibration process by
switching the Calibration page to Fragments mode. This button is only active, ifa
complete LIFT spectrum is present in the sum buffer.
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Assign Al ,
. : This button can be used after parent and fragment spectra have

been summed and you have switched into the calibration mode. All fragments from
the LIFT spectrum are assigned at once to the reference masses of the list if they

are within the defined search radius.

Search radius:

. W50 D2 Defines the range where the automatic assignment of fragments
searches for peaks.
3.7.81 Fragments Mode

When the actual calibration process has been initiated, the page will be in Fragments
mode (see Figure 3-98). The user can edit the list of fragments, assign peaks in the
spectrum displayed to fragment reference masses, calculate a new calibration based on
the assigned mass values, and accept or discard the newly calculated calibration, which

will switch the page back to calibrants mode.

| sutcetecute | Sample Carier | Detection | Spectiometer | Processing| Calibration | LIFT | Setup | Status|

Fragments of Calbrant:  Angiotersin | 1046541800 Da Select Parent Select Fragment
Set &z Parent
Fef Mazz /Da  Actual Mazz /Da  Maszs Enor / ppm Mazz Eror / Da i R
v Record Mode Zooming:
70.069633 0.00030
------- Par
v 56.100000 86,100240 274 ooooz40 | e t10%
v 110.071000 110.070670 -3.00 o000z | [CJuse PP
v 136080000 136081067 7.84 0001067 Clear Assigred
v 255103000 255106754 -B.E9 -0.002216 i
v 263138000 263179067 405 0.001067 dlerelc
v 354.180000 354177546 £.93 -0.002454 oo
v 400200000 400207589 7.47 0.002989 il
v 517.240000 517.241563 303 0L001569 Assign Al =
Search radiug:
’New Fragment...] [Delete Fragment] Mass Erm. max. 863 stddev. 514 05 Da S ave Method
Figure 3-98 LIFT Calibration page in calibrate mode after fragment assignment

« Fragments of Calibrant: Contains name and mass of the currently used calibrant

to calibrate the instrument.

« Status: The symbol left hand side indicates the status of the fragment. A dot
means that no actual mass is currently assigned to the particular fragment. An
arrowhead indicates that an actual mass is currently being assigned to this

flexControl 3.4 User Manual Revision 1
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fragment. When a mass assignment exists already for that fragment, the
arrowhead is red otherwise it is green. A check mark means that an actual mass is
assigned to the fragment.

« Reference Mass: This is the literature value of the fragment mass.

« Actual Mass: This is the mass of a peak in the spectrum displayed that has been
assigned to the fragment.

« Mass Error: When a new calibration has been calculated, these columns display
the difference between reference mass and actual mass in ppm and Dalton.

Two buttons below the list serve for housekeeping of fragments.

o |M"’“F’ﬂ| This button opens a dialog box to enter the mass of a new fragment.

Delete F t
. |ml: This button deletes the selected fragment, if the user confirms this

action in an appropriate dialog box.

Two fields below the mass list display statistical information regarding the mass error
when a new calibration has been calculated. These values help to assess the quality of
the calibration.

The group box Select Fragment contains control buttons used for the actual calibration
process.

R | fesian | |: Starts the assign procedure of actual masses to fragments. The

button is pressed until assignment is finished. Assignment can either be finished

Azsign

explicitly by clicking the | | button once more, or by clicking

| Calculate | | Canicel
or

|.When during assignment the end of the list is
reached, the procedure is also finished.

Alternatively masses can be assigned to fragments by double-clicking an item in the
fragment list.

e Zooming: This drop-down list facilitates peak assignment in the Spectrum
window. The zooming factor refers either to the respective reference mass, or to
absolute mass units. Choosing off displays the whole mass range.
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« Use PP: When this box is selected, click left of a peak in the display to assign it.
The peak finder algorithm selected in the processing parameters (see section
3.7.5) is used to calculate the mass. It will appear as Actual Mass in the list.
When the check box is cleared, the x-axis mass value of the point the user clicked
in the spectrum display will be used directly.

Clear Assigned
. £ : Clears all actual mass values and the mass error values. It can be

used before starting a new assignment process.

. Caleulate : A new calibration (i.e., a set of calibration coefficients) will be

performed.

I

o ‘Lﬂpt,: Accepts the last calculated calibration and switches the Calibration
page back to calibrants mode (see Figure 3-93). For storing the updated
calibration permanently, the method has to be saved. This can be achieved by

clicking the Bauskickad button.

. Iﬂl : Any calibration activities are discarded and the Calibration page is
switched back to calibrants mode.

The button ‘w is activated, when a calibration has been calculated and
accepted. This function is the same as that of the command Save Method of the File
menu, or the corresponding feature button on the toolbar.

3.7.8.2 New Fragment

A new fragment can be entered in the New Fragment dialog box (see Figure 3-99). No
range checking is applied to the entered value. The user is responsible for supplying a
meaningful value.

Mew Fragment @

Masz: i Da

] ] | Cancel |

Figure 3-99 New fragment dialog box
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3.7.8.3 Delete Fragment

Before a fragment is deleted, the user must confirm this action in a dialog box.

flexControl @

-

You are about to delete the fragment at 110,071 Da,
! . Areyou sure you want to proceed?

Ok l | Cancel

Figure 3-100  Confirm fragment deletion dialog box

When the user confirms deleting, the fragment is removed. This deletion can only be
undone by re-loading the method, discarding any changes since the last load.

3.7.8.4 Using Buttons and Boxes to Calibrate the Instrument

The aim of this section is to give an idea of the workflow. It cannot supply all the expert
knowledge and experience needed to achieve an accurate LIFT calibration over a wide
range of parent masses.

Initial conditions
1. Atarget with the calibrant substance is introduced into the instrument.
2. The calibrants list contains masses of the used substance.

3. The instrument parameters of the loaded LIFT method are suitable to acquire good
spectra.

Atfirst, a LIFT spectrum has to be acquired:

1. Switch to the Calibration page.

Cancel

2. Ifthe list contains fragments rather than calibrants, click the | | button in the

lower right corner.
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3. Choose the first calibrant from the list used for the calibration, and double-click this
calibrant in order to set it as LIFT parent mass.

4. Acquire a LIFT spectrum (parent and fragments) of the selected calibrant. The “better”
the spectrum (low noise, high peak resolution, etc.), the easier is the calibration.

5. Ifthe spectrum is satisfactory, start the calibration procedure with ‘ﬁ’ .

6. Click to assign all fragments at once or ‘ﬂ to assign the first

fragment. The spectrum display will show a red line at the reference mass of the first
fragment.

7. To assign the fragments click in the display left of the respective peak. The assigned
mass will be entered in the list. Use the mouse wheel to switch to the next fragment.
The position of the red line in the spectrum will then be updated to reflect the new
fragment mass. If you want you can use peak picking (Use PP) for the peak
assignment.

8. Repeat this until the end of the list is reached. Assignment will be automatically
finished.

9. Click ‘ﬂ, . Mass errors will be calculated and displayed in the list. The
spectrum display will be updated to reflect the modified calibration. Note that at least

nine fragments have to be assigned to get access to the button ‘ﬂ, .

Now it is time for fine-tuning the calibration. For this important part it is possible to delete
single fragment assignments with a right-mouse-click that seem to be bad, or with the

button lw, to remove all actual masses from the list. Select a peak and click

‘—,ﬂss'gn to re-assign a different actual mass with it. After finishing click ‘—,Eal':ulate

to update the calibration and the mass error display. If the calibration is acceptable, click

Erm—— R
‘—,C':Ept and save the updated calibration with ‘—,SENE Methed .
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3.7.9 LIFT

Autgecute | Sample Carmier | Detection | Spectrometer | Processing | Calibration | LUFT | Setup | Status
Farent Mazs: 10465418 [a
Memslit [ | [%]
PCIS “Window FAange:
B 85 Da

Acquisition Mode

o

b2 | Fragmehts |

Shots: 4005

CI0 On »p  Advanced

Figure 3-101 Features of the LIFT page

flexControl provides the LIFT page (see Figure 3-101) in case of a tandem mass
spectrometer and a loaded LIFT method (<name>. 1ft). This page is used to adjust and
modify parameters during MS/MS experiments.

Parent Mass: Just asin FAST applications (see section 3.7.10) here the parent mass has
to be defined. Default is the mass, which has been entered at end of the last LIFT
measurement or during the calibration in the Calibration page (see Figure 3-93).

MS/MS List: With this feature it is no longer necessary to type in (or copy and paste) the
exact MS masses manually. The MS/MS list (see Figure 3-102) can be filled with masses
that have been selected in flexAnalysis from a MS spectrum and added there to the
MS/MS list. The complete list can be sent to flexControl (for more details, see the
flexAnalysis User Manual). Additionally to the mass information the spot information
where the MS spectrum has been acquired is shown, since an MS/MS spectrum can only
be acquired from the spot where it's MS information comes from. If a mass from this list is
selected the respective spot is automatically chosen (the target moves). After the LIFT
spectrum is acquired and saved the mass is marked with x (see Figure 3-102) in the list.
The list can be deleted by clicking on the cross button.
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AutoHecute | Sample Carier | Detection I Spech

Parent bMasz: 1046 5357 Da

MS/MS List (10466387 /C120_~+) [X]

, 7574354 / 0120 [«
PLIS M indow g S e i

= 8| Da

Acquizition Mode

o
& T Barrrte |
o Fragments

Shaots: 400

CID Ok p  Advanced |

Figure 3-102 List with masses selected for MS/MS measurement

PCIS Window Range: The borders of PCIS Window Range insulate the parent mass
from other masses. The values preset in Window Range depend on the value setin PCIS
Range. In this example the percentage of + 0.8% means that the window range of the
current precursor mass (1046.54) is £ 8 Da (refer to PCIS Range beneath).

Acquisition Mode: On selecting the LIFT page the first time the button is

pressed. This button is the same as that in the Calibration page (see Figure 3-93). The
instrument is prepared to measure the parent ion spectrum.

The ‘m button is also the same as that in the Calibration page. The instrument
is prepared to measure the fragment spectrum and the LIFT fine calibration is triggered.

Itis possible to measure Fragments Only spectra manually by pressing the ‘m
button. Only in the calibration mode it is necessary to acquire and add a parent ion
spectrum to the sum buffer before switching to the fragment mode.

Shots: Enter a number of shots for the fragments measurement mode.

CID On: Checking this box opens a switching valve for argon to flow into the collision cell
of the ion source.

flexControl 3.4 User Manual Revision 1 Page 123 of 166



3 Graphical User Interface (GUI) Bruker Daltonik GmbH

CID is an acronym for Collision Induced Dissociation. This term stands for the procedure
where molecules get internal energy by collisions with gas molecules during a passage
through a particular cell. The internal energy leads to so called metastable fragmentation,
what is physically a spontaneous dissociation on a microsecond timescale. CID has
proven to be useful to enhance intensities of fragments in the low fragment mass range
and to differentiate between isobaric fragments like i/l peptide fragments.

The button opens the group box Advanced Settings, which contains

features to enable and recalibrate LIFT specific features. The accessibility of this group
box depends on the Bruker Daltonics UserManagement given rights.

Autaiiecute | Sample Carier | Detection | Spectrameter | Processing | Calibration | LIFT | Setup | Status
Parent Mass: 10465937 Da Advanced Setlings
o Farent Aszign Mode Pulsers
M55 List: | 1046.5997 / C12:0 v| |><| @ Aubomatic
PCIS Window Range: Marwal PCIS Range:  0.80 5 % of Parent Mass
8| .. gD £50% Mmoo
a — PCIS: Jon [ Caibrate..
Acquizsition Mode Use Peak Picking
O Fragments Mode LIFT: [wal. Cal.| | Calibrate. .
) —————— Dietector Gain Boost: 10045 % —
{_t.:* | Fragments | PLMS: On | Calibrate. ..
. Laser Power Boost: B0 %
Shts: 4005
Analog Offset; 00 =
CID On

Figure 3-103  LIFT page — advanced mode

Parent Assign Mode: This feature is used to assign the parent mass before switching to
the Fragments mode. Ifitis set to Automatic the parent mass is automatically detected, if
itis set to Manual the parent mass has to be selected in the display (click left of the peak,
with Use Peak Picking activated). The following dialog appears and must be confirmed
with OK.

{F‘Iease indicate the parent ion peak. }

The current Dizplay Peak Finder will be uzed.

| -

Note This feature applies only to manual LIFT acquisition. During the automatic run
the parent is automatically detected, even if Manual is selected.
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Fragments Mode

o Detector Gain Boost is used to enhance the appearance of fragments by
increasing the detector gain. Defaults are loaded together with the LIFT method.

+ Laser Power Boost is also used to enhance the appearance of small fragments
now by increasing the laser power. Defaults are loaded together with the LIFT
method.

« Analog Offset is used to raise the baseline of the digitizer. This may be useful to
suppress the background noise of the electronic components, which are involved in
guiding signals from the detector to the digitizer. As small fragments may
experience a boost in detector gain and laser power, an offset may be set without
the risk disappearing in the noise.

PCIS Range: The value entered here specifies the size of the window range around the
precursor. The default of 1% should not be changed. But, if this value has been changed
enter the precursor value a second time and press the ENTER key. flexControl calculates
the new window range.

PCIS: The check box On is used to switch the precursor on or off. The button

| Calibrate.. | opens the dialog Precursor lon Selector Calibration (see Figure 3-104).
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Precursor Ion Selector Calibration @
DK’ Calibration Data
8 Calibration Mass: 1046.5997 Da
A e TR |+ Add Mass ta Calbration List
EEEE ne Center  Mazs Calculated Delta it
Left Edae:; - 9= hs 7333 75739, E
10321 15706,
Right Edge:  + 3.8 nz 12783 Z24B5.1.. il
Imcrement by 200 his
| Calculate | | > Clear |
Applied Calibration Congtantz Fit Fesultz
Cq 524 0891 Cq
Cy 16189487 7781 Cy
Cs -0.0332 Cy

Awerage Emordppm:

Apply 0k, Cancel

Figure 3-104  Precursor lon Selector Calibration dialog

If the ion selector has to be calibrated for a specific mass type it in the field Calibration
mass. The pulser timing will be calculated and has to be adjusted. If a well fitting timing is

|+ #idd Mass to Calibration List

. The new calibration can now be

found press the button

calculated with the button and the constants are displayed in the field Fit
Results. They are applied and transferred to the field Applied Calibration Constants

with the button .

Ny
The button = in the top left of the dialog (see Figure 3-104) is used to reduce the
size of this dialog.
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LIFT: There is no direct access to a LIFT calibration if you work with a validated LIFT
method. The calibration can only be modified after invalidating the current calibration with

the button IM, It is recommended to do a new calibration only on the copy of an
already calibrated and working method. For acknowledgement press the button OK on the
corresponding warning message (see Figure 3-105).

flexControl @

-

You are about to invalidate all the LIFT calibrants in this method.

! % This will allow you to change high voltage settings and to calibrate the
LIFT pulser,
To be able to measure LIFT spectra again, you will have to re-calibrate
the LIFT calibrants.

[ Ok ] | Cancel

Figure 3-105  Warning before invalidating a LIFT calibration

After that the related button ‘m’ becomes accessible to open the LIFT Pulser
Calibration dialog (Figure 3-106).
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-

rLII-—I' Pulser Calibration @
T Calibration Drata
Dﬂ Calibration Mazs: 1046.5997 Da
A e TR [+ Add Mass to Calibration Lis
Center. 730 ne Center  Mass Calculated  Delta i

1men FR7.39..
14240 15706
Increrment by: Hi ris 17640  24651... il

Catnlnlnln] [N Ia X Il

m

Applied Calibration Congtantz Fit Resultz
Cq 11389032 Cq
Cy 9743728 4947 Cy
Cs 0.2180 Cy

Awerage Emordppm:
LIFTZ Delay
350 % of LIFT1 time + 270 ns: 683 ne

Apply (] Cancel

Figure 3-106  LIFT Pulser Calibration dialog

The usage of this dialog corresponds to that of the Precursor lon Selector dialog (Figure
3-104).

PLMS (Post LIFT Metastable Suppressor):

To (de)activate the PLMS function manually use the corresponding check box in the group
box Pulsers (Figure 3-103). If the check box is selected, PLMS deflects parents formed
after LIFT, together with the metastable fragments created after LIFT. As a result only
desired fragments are visible. If the check box is cleared, the LID fragments, the huge
parent mass and metastable fragments of the parent mass created after LIFT (i.e., Post
LIFT Metastable fragment) are additionally visible.
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As a consequence MS/MS spectra are recorded in two steps:

1. Check box PLMS = OFF together with low laser power: Basically the parent ion is
detected, together with only very few LID and post LIFT metastable fragments. The
signal recorded in this step is added to the sum buffer. A good resolved and clearly
visible parent signal is desired for the later calibration of the MS/MS spectrum.

2. Check box PLMS = ON: With increased (boosted) laser power and increased detector
gain the fragments are recorded and also added to the sum buffer.

These two steps are automatically performed during the manual and automatic acquisition

of LIFT spectra.

-

Post LIFT Metastables Suppressor Calibration @
D’& Calibration Data
=] Calibration b azs: 10465337 Da
Adwst Pulser Tiing |+ Add Mass ta Calbration List
Center. 1450 ne Center  Maszs Calculated  Delta il
12480 Y5739 E
17620 15706
Imcrement by: Hil= his 21930 24B51.. il
| Calculate | | ¥ Clear |
Applied Calbration Congtantz Fit Resultz
Cqy 1085, 2050 Cqy
C, E041455, 7736 C,
Cq 02615 Co
Average E mord/ppm:
Apply 0k, Cancel
Figure 3-107 Post LIFT Metastables Suppressor Calibration dialog
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3.7.10 FAST

| Autcecute I Sample Carrier I Detection I Spectiometer Processing| FasT | Calibration | Setup I Statusl

Sample:  [pepmix
Show apparent masses CIC: [Clon
. 280 =
Parent Mass 10455418 Da lan Selector: On % of parent mass
Window Range: 26 =| . 2 = Da
FaST Status
: Fieflector Voltage: 21.00 kv
lan Sel. Calib.. Parent Mass Low Mazz
Stop FAST Mext | Previous Firzt Remairing Shots: &00

Figure 3-108  Features of the FAST page

Laser-desorbed ions may fragment during the flight in the field-free region. Parent ions
and fragments travel with the same velocity side by side through the TOF and would strike
the linear detector at the same time. A distinction of parents and fragment ions is not
possible. Fragment spectra can only be obtained with a reflector instrument.

flexControl supports four ways to acquire fragment spectra:

1. Manual FAST measurement.

2. Automatic FAST measurement (AutoXecute page).

3. LIFT (LIFT page), to record full fragment ion spectra within one single scan.

4. SRM (SRM page), to record a specific fragment with reduced reflector potentials.

The FAST (Fragmentation Analysis and Structural TOF) page (see Figure 3-108) appears
automatically and only when a FAST method (<name>.psm) is loaded. It is used to
configure a FAST method for manual and automatic measurements.

During FAST measurements the reflector voltage is stepwise reduced to guide fragments
to the reflector detector. Recorded spectra of the fragments can be finally combined to
one linearized spectrum.
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Compared with a standard acquisition method following parameters are additionally
defined in a FAST method:

« Lowest fragment mass (lowest mass to be expected).

« lon Selector Window settings (window isolating the parent mass).
Each of the following parameters is related to one segment exclusively:

« Total number of laser shots.

« Reflector detector gain.

o FAST high (upper limit of a FAST segment).

o FAST low (lower limit of a FAST segment).

« CID (Collision Induced Dissociation).

« AFAST voltage list (reflector voltage for any FAST segment).

At the top of the FAST page a path and a sample name have to be selected (see Figure 3-
108). Choose the path with the Browse-button, the sample name has to be typed in. The
FAST files are stored in a folder like <path>\<Sample Name>\spot
ID\experiment number\<parent mass>.FAST. If a folder of the same name
already exists, the directory will be extended by a counter, e.g. experiment
number\<parent mass>.FAST 2.

After a path and a sample name are chosen, the parent mass of the FAST measurement
has to be specified. To get only fragments of this ion it has to be isolated by checking the
box lon Selector. The mass range of the lon Selector should be small enough to
separate the parent mass from all the adjacent ions, which also deliver fragments.

F&ST Statuz

— -:.:_ Segment: o .
Reflectar Valtage: .02 kY

lon Sel. Calib. . Parent Mass Low Mass
Stop FAST Ne:-:tl ’ Previous l [ First ] Remaining Shots: 600

Figure 3109  Group Box FAST Status

The FAST status indicator displays the current state of the manual FAST measurement.
Each rectangle of the indicator represents a FAST segment. The number of the displayed
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elements is variable and depends on the m/z ratio of the chosen parent mass (on the
FAST page) and the value of field Lowest Fragment Mass in the right upper corner of
the FAST Method Editor (see Figure 3-110). According to this relation the instrument
provides up to 20 FAST segments (maximum).

To distinguish states of the FAST segments they are displayed in different colors. FAST
segments, which are not yet processed, are gray. The FAST segment, which is just in
progress, is colored yellow. FAST segments having been processed become green if the
previously chosen total number of spectra is acquired and stored to the sum buffer.

The user can stop an acquisition at any time. In case of an earlier termination when the
pre-selected maximal number of shots is not yet performed the field representing this
FAST segment becomes light green in color.

Data storage is performed in a manner that the instrument first saves the shot sequences
in the acquisition buffer. The user may add the contents to the sum buffer.

Right of the indicator elements is a group of two fields (view only) showing the number of
the (yellow) FAST segment just being measured and the maximum number of elements
referring to this measurement. The Reflector Voltage field beneath shows the reflector
voltage of this active FAST segment. The view only field Remaining Shots displays a
number of shots still left from the total number of shots previously set in the Number of
Shots for segment field of the FAST Method Editor. Any shot sequence added to the
sum buffer reduces the contents of this display by the number of shots associated with this
sequence.

pr = _
The three buttons === Bt | G L Fi |below the FAST segment

indicator are used to navigate among the FAST segments for processing.

When applying the button 1 the first time the FAST folder mentioned above will

| Previouz |

be created. The adjacent element (n+1) becomes activated; turns to the

element processed before (n—1). The button L Fist | activates the leftmost FAST

segment. The letter n represents the current FAST segment.

Reselecting a FAST segment whose spectra are already stored to disk causes a reload of
the data to the sum buffer and displays a spectrum in the related window.
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Note Reloading a spectrum sets the instrument in a state specified in the FAST
method file! This state might be different to the spectrometer state associated
with the reloaded spectrum!

When switching between FAST segments, the spectra in the current segment are saved,
the acquisition buffer and sum buffers are cleared, and the parameters specific to the
selected segment are loaded.

When the process of the last FAST segment is finished the = button toggles to

- and the spectrum is automatically saved.
« Check box Show apparent masses:

If this box is selected, the RTD shows the mass spectrum using the MS reflectron
calibration. These are sometimes called "apparent" masses, because due to the
FAST process, peaks appear at a mass that is different from their actual mass. If
this box is not checked, the same data is displayed using the available FAST
calibration (and therefore showing correct masses). To see masses of the FAST
fragments correctly, leave the box unchecked.

The "apparent" masses are sometimes useful for alignment or diagnosis, for
example, if no valid FAST calibration is available.

Note Due to different calibrations, i.e. conversion from time-of-flight to mass
values, the displayed mass range also differs, although the acquired data
does not change.

e Checkbox CID:

Selecting this box opens a valve for guiding collision gas into the collision cell of the
ion source.

¢ Check boxlon Selector:

This box is used to switch the lon Selector on or off.
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3.7101 FAST Method Editor
FAST Method Editor
- Segment 1 of 12 All Segments
MNext
g 150,000
FAST Low (50,100} 800 % of Parent Mass YA 2B
Frevious
FAST High [100.730) 10205 % of Parent
First
] Ref. Detectar Gain [1..100] 4005
Last
Mumber of Shots for Evaluation: 200 CID Operations for all segments
CID Gas
Murnber of Shats far Segment: 600+ —_——
Activate
Laser Power: 1005 | % of segment 1 = 335 % absolute m
Realtime Smooth CID [Gaz On)
840
FAST Yaltage List: voliagelist v |
it Reflector Voltage / kW FAST Low  FAST High  Ref. Det. Gain Mo. Shaots / Eval. Mo Shotz / Segment Laszer Pow Rel /% Lazer Pow. Abz /% RTS CID =~
1 20.00 80.0 1020 4.00 200 E00 100 &8 off - 0ff |
2 1880 80.0 1020 5.00 200 E00 130 43 o of |7
3 1800 80.0 1020 5.00 200 E00 130 43 off 0
413 80.0 1020 E.00 200 BO0 135 45 off O
5 1061 80.0 1020 E.00 200 E00 138 45 off - 0ff
6 853 80.0 1020 6.00 200 E00 140 46 off - 0ff
7 655 80.0 102.0 7.0 200 E00 140 46 off - 0f -
4 n v
0K Cancel

Figure 3-110  Features of the FAST Method Editor

On clicking the button |m| on the FAST page (see Figure 3-108) the FAST

Method Editor window (see Figure 3-110) appears to modify or drafta FAST method.

The four buttons | best | | Previous | | e | and Last in the left

upper corner are used to select rows of the currently loaded method to examine or modify
parameters.

Each time on changing a FAST segment, parameters of the previous FAST segment are
copied into the list of FAST segment specific parameters. The parameters of the newly
activated FAST segment are displayed in the corresponding entry fields. The button

is related to the current FAST segment.
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The group box segment x of y requires FAST segment specific parameter inputs (The
numbers x and y are variables and vary depending on the m/z ratio of parent and fragment
masses as explained above).

The fields FAST Low and FAST High are used to specify the range of a FAST segment
where the boundaries should overlap the adjacent segments. For the autoflex defaults are
80% of the parent mass for FAST Low and 102% of the parent mass for FAST High.

Later on the segments can be joined together to a linearized spectrum. The Ref. Detector
Gain depends on the S/N ratio.

The value in the field Number of Shots for Evaluation corresponds to the number of
shot per sequence and is updated simultaneously in the field Shots of the Target
Manipulation segment.

The value in the field Number of Shots for segment corresponds to the total number of
shots, which are finally the contents of the sum buffer for this specific segment.

flexControl is an universal control software for all the different mass spectrometers of the
flex series. Taking into account the different instrument specific hardware, flexControl
allows adjusting the total available laser power in proportional steps that is requested for
the first segment of a specific instrument.

The function of the check box Realtime Smooth corresponds to that one in the
Detection page (see section 3.7.3). However, in this case it refers to one specific
element.

The parameter Lens Voltage is the same as that in the Spectrometer page. If the CID
function is selected on the FAST/LIFT page the edit field in the dialog becomes activated
to set a value different to that previously set on Spectrometer page.

The list contains all the editable parameters of the group box segment above and the
previously selected voltage list. Any row corresponds to a voltage segment; the columns
contain the segment specific adjustments. To experiment with parameters select a row
that corresponds to the voltage segment you want to manipulate and edit the fields in the
group box segment. Any parameter change for a voltage segment takes effect with the

button . For example, when Realtime Smooth is selected the

corresponding position in the column RTS is set to ON.

The group box All segments contains parameters with a global character, which are
therefore valid for the entire FAST spectrum. The first line is used to specify the Lowest
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Fragment Mass, whose relation to the parent mass corresponds to the displayed number
of FAST segments (see Figure 3-109).

On clicking the button the values are buffered and the dialog will be closed.
The values are not stored in the FAST method file automatically.

3.710.2 Performing a Manual FAST Acquisition

1.

Select a suitable FAST method (*.psm), if not yet loaded with the button

W2 Select Method... on the System Status segment of the GUI. The page FAST

immediately appears in the System Configuration segment.

. -
—F S
Start the acquisition by applying the button w on the Acquisition
Control segment of the GUI (Figure 3-42).
- - o add
Add the acquired spectrum to the sum buffer by applying the button.
Repeat this action until the number of remaining shots in the corresponding field on the

lower right of the FAST page has become zero. The - button becomes
green in color.

Apply the button - The color of the first segment on the page FAST
changes from yellow to dark green; the second segment becomes active and yellow in
color.

Repeat steps 2 to 5 until all segments are processed. If the operator is satisfied with a
smaller number of added spectra as defined in the method he may press the button

between two scans. The current voltage segment becomes light green
and the color of following segment turns to yellow: it is now active.

When all segments have been processed, they all are colored dark or light green. The

color of the button - changes from gray to dark green.

The button lm at the left lower corner of the FAST page becomes active after
the first segment is completely processed. It may be used to terminate the FAST
measurement in between. Before the measurement is terminated, a confirmation
message appears (see Figure 3-111).
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P o

flexControl 3

"-.I The current FAST segment is not saved. Do you want to save the
' current measurement?

ve || N

Figure 3-111 Click Yes to terminate
A stop reloads instrument settings referring to the first FAST segment of the run.

3.7.11 SRM
| Autcxecute I Sarmple Carrier I Detection | Spectrormeter Processingl SRM | Calibration I Setup I Status|
Mazz Range
Parent Mass: 10465418 Da Parent: - 200 ..+ 100 e
Fragrent Mass: 5473300 Da Fragmernts: - 20.0 ..+ 100 #

Acguisition Mods [ Shaw apparent masses

0 o on
— [T1en Selector On
"é} Fragments

250 % of parent mass

‘window Fange: 2B 26+ Da

| Method Editer... | | lon Sel. Calib..

Figure 3-112 Features of the SRM page

The SRM (Single Reaction Monitoring) page (see Figure 3-112) appears automatically
and only when an SRM method (<name>. srm) is loaded. It is used to configure a SRM
method for manual and automatic measurements.

During SRM measurements the reflector voltage is reduced to guide fragments to the
reflector detector.

Compared with a standard acquisition method following parameters are additionally
defined in a SRM method:
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Fragment mass.

lon Selector Window settings (window isolating the parent mass).

Each of the following parameters is related to the fragment exclusively:

Total number of laser shots.

Reflector detector gain.

FAST high (upper limit of a FAST segment).

FAST low (lower limit of a FAST segment).

CID (Collision Induced Dissociation).

FAST voltage list (reflector voltage for any FAST segment).

Define Parent Mass, Fragment Mass and the corresponding Mass Ranges.

To get only the fragment of this ion it has to be isolated by checking the box lon
Selector. The mass range of the lon Selector should be small enough to
separate the parent mass from all the adjacent ions, which also deliver fragments.

Check box Show apparent masses (see Figure 3-112):

If this box is selected, the RTD shows the mass range and accompanying peaks
that are associated with the segment currently in use. Otherwise the entire mass
range is displayed.

Check box CID:

Selecting this box opens a valve for guiding collision gas into the collision cell of the
ion source.

Check box lon Selector:
This box is used to switch the lon Selector on or off.

Window Range fields: The window range for the lon Selector can be defined
with these fields. The borders of PCIS Window Range insulate the parent mass
from other masses.
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3.7111 Method Editor
FAST Method Editor
- Segment 1 of 12 All Segments
Mext
= g 150,000
FAST Low (50,100} 800 % of Parent Mass YA 2B
Frevious
FAST High [100.730) 10205 % of Parent
First
] Ref. Detectar Gain [1..100] 4005
Last
Mumber of Shots for Evaluation: 200 CID Operations for all segments
CID Gas
Murnber of Shats far Segment: 600+ —_——
Lictivate
Laser Power: 1005 | % of segment 1 = 335 % absolute m
Realtime Smooth CID [Gasz On)
840
FAST Yaltage List: voliagelist v |

it Reflector Voltage / kW FAST Low  FAST High  Ref. Det. Gain Mo. Shaots / Eval. Mo Shotz / Segment Laszer Pow Rel /% Lazer Pow. Abz /% RTS CID =~
1 20.00 80.0 1020 4.00 200 E00 100 &8 off - 0ff |
2 18.50 80.0 1020 5.00 200 E00 130 43 o of |7
3 16.00 80.0 1020 5.00 200 E00 130 43 off 0
4 131 80.0 1020 E.00 200 BO0 135 45 off O
1] 10.61 80.0 1020 E.00 200 E00 138 45 off - 0ff
[ 8.59 80.0 1020 6.00 200 E00 140 46 off - 0ff
7 6.95 80.0 102.0 7.0 200 E00 140 46 off - 0f -
4 m r

juls LCancel

Figure 3-113  Features of the Method Editor

Clicking the button |M| on the SRM page (see Figure 3-112) opens the
Method Editor (see Figure 3-113) for modifying or drafting an SRM method.

The four buttons| Newt | | Previous || First | and Last in the left

upper corner are used to select rows of the currently loaded method to examine or modify
parameters.

Each time on changing a FAST segment, parameters of the previous FAST segment are
copied into the list of FAST segment specific parameters. The parameters of the newly
activated FAST segment are displayed in the corresponding entry fields. The button

is related to the current FAST segment.

flexControl 3.4 User Manual Revision 1 Page 139 of 166




3 Graphical User Interface (GUI) Bruker Daltonik GmbH

The group box segment x of y requires FAST segment specific parameter inputs (The
numbers x and y are variables and vary depending on the m/z ratio of parent and fragment
masses).

The fields FAST Low and FAST High are used to specify the range of a FAST segment
where the boundaries should overlap the adjacent segments. For the autoflex defaults are
80% of the parent mass for FAST Low and 102% of the parent mass for FAST High.

Later on the segments can be joined together to a linearized spectrum. The Ref. Detector
Gain depends on the S/N ratio.

The value in the field Number of Shots for Evaluation corresponds to the number of
shot per sequence and is updated simultaneously in the field Shots of the Target
Manipulation segment.

The value edited in the field Number of Shots for segment corresponds to the total
number of shots, which are finally the contents of the sum buffer for this specific segment.

flexControl is an universal control software for all the different mass spectrometers of the
flex series. Taking into account the different instrument specific hardware, flexControl
allows adjusting the total available laser power in proportional steps that is requested for
the first segment of a specific instrument. The function of the check box Realtime Smooth
corresponds to that one in the Detection page (see section 3.7.3). However, in this case
it refers to one specific element.

The parameter Lens Voltage is the same as that in the Spectrometer page. If the CID
function is selected on the FAST/LIFT page the edit field in the dialog becomes activated
to set a value different to that previously set on Spectrometer page.

The list contains all the editable parameters of the group box segment above and the
previously selected voltage list. Any row corresponds to a voltage segment; the columns
contain the segment specific adjustments. To experiment with parameters select a row
that corresponds to the voltage segment you want to manipulate and edit the fields in the
group box segment. Any parameter change for a voltage segment takes effect with the

button . For example, when Realtime Smooth is selected the

corresponding position in the column RTS is set to ON.

The group box All segments contains parameters with a global character, which are
therefore valid for the entire FAST spectrum. The first line is used to specify the Lowest
Fragment Mass, whose relation to the parent mass corresponds to the displayed number
of FAST segments (see Figure 3-109).
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ak.
On clicking the l_—l button the values are buffered and the dialog will be closed.
The values are not stored in the FAST method file automatically.

3.711.2 Performing a Manual SRM Acquisition

1. Select a suitable SRM method (*.srm), if not yet loaded with the button

W2 Select Method... on the System Status segment of the GUI. The page SRM

immediately appears in the System Configuration segment.
2. Enter the parent mass of the ion to be analyzed in the Parent Mass field.
Optional:  Check the parent ion by acquiring a parent spectrum using the

—5%  Statt
' il button on the Acquisition Control segment of the GUI

(see Figure 3-42).

3. Clickthe button on the SRM page.

4. Enter the fragment mass to be analyzed in the Fragment Mass field.

=l
—F S
5. Start again the acquisition by clicking the button w on the Acquisition
Control segment of the GUI (see Figure 3-42).

a7
6. Save the spectrum with the or the button.
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3.7.12 Setup

Sutoiiecute | Sample Carier | Detection | Spectrometer | Processing | Calibration | Setup | Status
|mstrument specific settings

Lazer Drigitizer Detector Gain YWoltage Offset

Global Attenuator Offzet: E4 Sensitivity [Full zcale): 100wy Linear: 130000 w
Parameter Set: Analog Offset Linear: 2.3 mt Fieflector: 140000 ¥
Attenuatar Offset 13 = Analog Offset Reflectar: 2.4

Attenuator Range: 200 %

Focus Dffset: 1% Trigger Level: 2000 |

Focus Fange: 98 % Drigital Offzet Linear: cht

Focus Position: 20 % Digital Offset Reflector: cht

Last saved:  10/21/17 11:56:33

Figure 3-114  Features of the Setup page

The Setup page (see Figure 3-114) is used to adjust peripheral equipment, such as
detector, laser attenuator and digitizer, etc. Depending on the Bruker Daltonics
UserManagement given rights this page is available or unavailable. When available, all
controls are read-only on this page. To enable modifications, the service access is
required (see section 3.4.6.2).

3.7121 Overview Setup Page

Laser Settings

The offset and range fields define the operating range of the laser attenuator and focus.
Normally the values entered in Offset and Range fix the bounds of a sub range within the
range of the total available laser settings. If the system is equipped with a smartbeam
laser, multiple parameter sets are available which can have different settings for the
attenuator and focus offset and range. The Parameter Set drop-down list is used to
switch between the settings for the individual sets. Since the Setup page is normally
deactivated the recommended way to select a different parameter set for a flexControl
method is to switch to the Detection tab and perform the change there.

The attenuator offset used is generated by adding the contents of Global Attenuator
Offset field and the Attenuator Offset field. The attenuator offset and range are used to
define the operating range of the laser slider on the Acquisition Control segment (see
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Figure 3-42). This restriction allows a finer adjustment of laser power in this portion. In this
example the value entered in Offset is the lower bound and initial value within this
confined operating range of the slider, which corresponds to 68% of the total available
laser power. The entered value in Range (20%) corresponds to the upper bound of the
slider’s operating range, which is 88% of the total available laser power. Within this
confined range the (relative) laser power can be varied from 0 % to 100 %.

Laser Focus settings

Depending on the laser type this function is active or not. The values for Offset and Range
define also an operating range and Value focuses a lens into the optimal position within
this predefined range.

Digitizer Settings

The digitizer is equipped with up to two input channels. One is coupled to the linear
detector the second is used for the reflector detector.

The sensitivity for the digitizer inputs is fixed to the value displayed in the Sensitivity field.
The Analog Offset fields are used to adjust the baseline of the acquired spectra.

Detector Gain Voltage Offset Settings

The two reflector voltages correspond to a bias where the amplification factor of each
detector is assumed. These values may be adjusted to the experiment. Additionally the
voltage for the reflector detector may be changed with the corresponding slider in the
Detection page (see section 3.7.3).

The Save button saves the current settings. The software always uses the
same file to ensure that all (Windows) users operate with the same instrument settings.
Backup copies of the previous setting are automatically created whenever the new
settings are saved.

The Import button can be used to import the settings from a backup copy or
from a different file.

The Export button can be used to save the settings to a different file.
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3.713 Status

| .-’-\utuXecuteI S ample Carrier I Detection I Spectiometer F'mc:essingl SHM I Calibration I Setup | Status |
Status
Instrument i operating Dietails
Processor Subsystem: Feady
High Yaltage: Feady
Lazer and Trigger: Lazer: smartbeamz, Version: 1_0_33_0, Status: Operating. Shatz: 54216000
Digitizer: Acqinis U10844 Version 116 Temperature 38.00 °C Memary 524288 kB Serial 27499 Bus 3 Slat Standby
W acuuni: Feady
Sample Carier: It
Detector Check:  Last Check: Tue Oct 11 11:01:43 2011 Detector Check Status Info: Repott...

Figure 3-115  Features of the Status page

The Status page monitors the mass spectrometer and the attached peripheral equipment,
such as the processor subsystem, high voltage, sample carrier, etc. Applying the

Dietail
m button opens an additional set of pages reflecting detailed instrument states.

Here you can find e.g. the source cleaning maintenance interval bar, which gives you
information about when the source of your instrument has to be cleaned.

Page 144 of 166 flexControl 3.4 User Manual Revision 1



Bruker Daltonik GmbH

3 Graphical User Interface (GUI)

Processor Subsystem | High “oltage I Laser and Trigger I Digitizer I W acuum | Sample Carrier | S_l,lstem|

Ingtrument

Type: rnicrofles

Serial Mumber: 254472,

Installed Features: [ Reflector
O UFT
[ High Mass Detector
[ CID Valve
[ Background Gas Yalve
[ s Woltages

[ Second Laser
1 LIFT Unit Mator
[ Reflector Detector Matar

Statug

Service Maode: Off

Pre Teaching: Mok active
Wacuum Ready: ok

HY enabled: On

HY clear:

244 Supply 1 ready:
244 Supply 2 ready:
Poveer Supply ready:
Poveer Supply Temp.:

POHODODOD
o
3

Cabinet Temperature: 281 °C
GTSP-3

Status: Running
Firrwsare Wersion:  3.4.63.0

Processar Subsystem | High */altage I Laszer and Trigger | Digitizer | “acuum | Sample Carrier I S_l,lstem|

GTMP-2
Status: Running
Firmweare Yersion:  3.4.63.0
Serial Port: COM2, 38400 B aud
Figure 3-116
Inzstrument
Type: ultraflex
Serial Mumber: 25390100001
Installed Featwres:  [F] Reflector
[ UFT
[ High Mass Detector
[£] CID Valve
[F] Backaround Gas Yalve
[ s Waltages

[ Second Laser
[Z1 LIFT Uriit Matar
[ Reflectar Detector Mator

GTMP-2
Status: Running
Firmware Wersion:  3.4.62.0

Senal Port: COM3, 38400 Baud

Service Information

Source Cleaning

Maintenance Interval: 528%

-— |

Status Details with Source Cleaning Maintenance Interval bar

Status

Service Mode: @ O
Pre Teaching: & Naot active
Wacuum Fleady: @ 0K
HY enabled: & On
HY clear: @ On
24 Supply 1 ready. @ 0K
249 Supply 2 ready. & 0K
Power Supply ready: @& 0K
Powier Supply Temp.: & 0K
Cabinet Temperature:  23.3°C
GTSP-4

Status: Running
Firmware Version:  3.4.62.0

Service Information

Source Cleaning .
b aintenance Interval: 528%
- |

Start Cleaning

Stop Cleaning

Autoxecute I Sample Carrier | Detection | Spectrometer | Processing | Calibration I LIFT | Setup | Status |

Status

High voltage is ramping.

Figure 3-117

Source Cleaning at the ultrafleXtreme

As soon as 80% are reached, you will get a message, which either asks you to clean the
source or offers you to start the cleaning procedure. Depending on the connected
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instrument, the cleaning of the source must be fulfilled in different ways:
For autoflex and ultraflex I-1ll it is done by using the Source Shower target, a message
pops up to remind you that cleaning will be necessary (see Figure 3-118).

j,_,l The source needs bo be deaned, Use the source shower targek
ko perform the cleaning operation,

Figure 3-118  Source Cleaning Maintenance Interval >80% (e.g. autoflex)
For further information on using the Source Shower target, please refer to the Source
Shower Target Manual.

For the ultrafleXtreme and the Autoflex Speed an automatic cleaning procedure is
implemented. This procedure can either be started by confirming the cleaning source

message or manually by pressing the button (see Figure 3-117). The
procedure takes approximately 20 minutes.

Operat
On the right side of the status page, there are the two buttons and

ﬂj to change the status of the mass spectrometer from the operation mode into
the stand by mode and vice versa.

Applying the \m button right hand, the high voltage, the camera, the lamp, the
laser, and the digitizer are switched off. Additionally following message appears:
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Switching Instrument to Standby

When switching the ingtrument ta standby mode, all modified settings
will be lost. After wake up, the current method will be reloaded.

Haow do pou want to procesd?

Save method before going o standby mode.

Digcard changes to the method.

k. | Canicel

Figure 3-119 Message asking how to continue

Bepaort. . |

The | button opens the Status Reporter (see section 3.4.6.3).

| Detectar Check... |

The button opens the Detector Check (see section 3.7.14).

3.7.14 Detector Check

DetectorCheck is a software tool used to measure detector gain curves in linear and
reflectron mode. The tool also calculates detector voltage values required to obtain certain
single ion response values.

Using this tool enables long-term monitoring of detector performance and assists users in
compensating for detector aging. This is achieved by readjusting the detector voltage to
obtain a constant detector gain in their projects over time.

Clicking Start triggers a fully automated five-minute test sequence consisting of:
« loading all instrument settings and methods needed for the test
« optimization of the detector offset and the laser power
« measuring the detector gain in linear and reflectron mode
« restoring the original instrument settings / methods.

Itis recommended that the test is run on a monthly schedule and before important
projects.
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3.7141 DetectorCheck Workflow

3.7.14.1.1 Performing the Test Sequence

1. Inserta MALDI target with prepared HCCA matrix spots into your instrument.

Use of Bruker Prespotted AnchorChip targets (Part No. #227463 or #231968) is
recommended for Ultraflex/Autoflex instruments. These targets offer the highest
preparation reproducibility and convenience of use because they are precoated with
HCCA matrix and therefore no sample preparation is needed to perform this test.

Note For microflex instruments we recommend to prepare HCCA matrix (Bruker
part No. # 201344) saturated in ACN:0.1%TFA (1:2) onto a stainless steel
target. A consistent result history can only be achieved when the same
matrix preparation is used for all subsequent tests.

2. Teach the sample carrier spot positions and select a fresh matrix spot for the test.

The teaching procedure is described in flexControl Help (see section 3.4.6). The
teaching is considered successful when a selected fresh spot is centered in the cross
hairs of the flexControl video window.

3. Startthe DetectorCheck test procedure:

On the flexControl Setup tab select Detector Check and press the Start Check
button.

The whole test procedure runs fully automatically. During the measurement (indicated by
the progress bar) the detector gain in linear and reflectron mode is measured. You can
stop the test at any time by clicking on the Cancel button. After approximately five minutes
the test is complete and the instrument reloads all previous methods / settings.

Itis recommended that the test is run on a monthly schedule and before important
projects.

3.7.14.1.2 Displaying the Results

Immediately after the measurement has finished the result is shown on the Detector
Check window. The upper graph shows the detector gain in linear and reflector mode, i.e.
the response to single ion impact plotted against detector voltage. Due to the nature of the
electron amplification process in the detector, the graph in this plot should be straight lines.
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Detector Check E|

Single lon Response over Detector Voltage (2011-10-1914:41)

IR [mY] M Linear O Reflector
1000

300 4

100
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101

I i i i i T i i i i ! i i
1600 1800 Dt Mol [W]

Fecommended Detector Yoltage aver Time
[%] M Linear 2 Reflector

20004

1900+

[

|

18004

1700+ - e

1600

15004

T T ' T T T I ) T T T I T T T T ! T
2011-10-m 2011-10-07 2011-10-13 Diate:

Recommended Vaoltage: 1852V (Lin), 1708V (Ref) II

Start Check: Show Result Table... ] | Close |

Figure 3-120 Results of the detector check procedure
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The result history of all tests run on your instrument is shown in the lower graph. The two
curves represent the recommended detector voltages to obtain good spectra for small
molecules/peptides in reflectron mode and for proteins in linear mode. Detector aging is
indicated by a rising curve: When the detector performance decreases, a higher voltage is
required for the same response.

The actual recommended voltage values are given below the graph
The result history is also archived in the result table (press Show Result Table).

Detector Check - Result File EI
FILEVERSION: 2 -
Detector Check Resulta File

Instrument-No: =Z238420.00030
Instrument-Type: autoflex TOF/TOF

OVERVIEW

Date Gain [10+5] U det_r [V] Abhzolute Shots Geometry
Lin Ref Lin Ref

2011-10-19T14:41:584+02: 00 &42,32 l058.2 1852 1706 815879629 PAC384 HCCh

Z011-10-07T17:035:35+02: 00 G52, 54 1036. 5 1541 1700 59515754 PAC384_HCCh

2011-09-30T17:32:09+02:00 §80.82 1137.7 1319 1685 65405495 PAC354 HCCA

RESULT DETAILS

Date: Z2011-10-189T14:41:55+02:00

Adjusted analog offset (Lin) [wV]: 3.3
Correlation coefficient (Lin): 0.987
Rerquested response for U det r (Lin) [wV]: &0
Adjusted analog offset (Ref) [wV]: 3
Correlation coefficient (Ref): 0.994
Remquested response for U det r (Ref) [w¥]: 10
Automatic laser adjustment recquested: yes.
Desired peak density [1/Da]l: 0.07

Adjusted laser power: 44% (Lin) 47% (Ref)
Lazer shots: 5 (Lin) & (Ref)

Detector woltage step: 50

Spectra per step: 40

Allowed bad spectra per step: 40%

Data:

Linear Reflector

T det [W] U_r [m¥] T det [V] U_r [m¥]

1550 9.594 1700 §.63

1700 17.2 1750 16.5 P

Figure 3-121 Detector check result file
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3.7.14.1.3 Achieving Long-Term Detector Response Stability

The main benefit of the Detector Check tool is providing a track record of detector
response, enabling users to maintain a stable response even if the detector performance
degrades marginally over time.

This long-term stability can easily be achieved by periodically readjusting the detector
voltage in your flexControl methods according to Detector Check tool results:

1. Load the flexControl method to be readjusted.

2. Click the Detection tab and take note of the actual detector voltage shown on the right
side of the detector gain slider.

3. If the actual detector voltage and the recommended detector voltage (as determined
by the DetectorCheck tool) differ by more than 30 V, move the Detector Gain slider to
the recommended value.

Note If the flexControl method is a linear (reflector) method apply the respective
linear (reflector) value of the recommended detector voltage.

4. Save the flexControl method.

%1 Hulinesr & Reflector

AutoXecute | Sample Camier Detection | Spectrometer | Processing | Calibration
Mass Range
20 1962

1s00 |- —
— Y9 v 00000000000 000 000000008000 000000]
— 0 1000 2000 3000 4000 5000 6000 7000

‘Spectrum Size: 60416 pts Delay: 33402 pts

2000

1800

i Detector Gain

Reflector: ! J Bl
\ 0000 NRRTITH

1700

1600 1%

1500

T T T T
2011-10-01 2011-10-07 2011-10-13 Dte =Smartbeam Parameter Set

’ Recommended Voltage: 1852V (Lin), 1706V (Ref) |—/ |4 large vl Frequency: I 1000, Daj Hz
[ Show Result Table. .. ] [ Close |

Figure 3-122  Adjusting the Detector Gain
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Appendix A — Appendix

A.1  WARP feedback strategy with BioTools

The following workflow gives a short overview of the AutoXecute WARP feedback
strategy that is used in combination with BioTools.

1. Selectthe WARRP strategy BioTools in the AutoXecute settings dialog (see Figure 3-
71) on the AutoXecute tab in flexControl and restart flexControl.

AutoXecute Settings

Autaecute | A toecute FBun

Precursor Selection in WaRFP Usecase
(%) Feedback from BioT ools

Figure A1 Feedback from BioTools option

2. Setup an AutoXecute run with MS and MS/MS measurement.

3. Make sure that the MS spectra will be sent to BioTools after post processing in
flexAnalysis, i.e. select a BioTools method in the AutoXecute MS method (Processing
page (see Figure 3-60) or the AutoXecute run (see section 3.7.1.4)).

4. Make sure that WARRP is selected in the MS/MS tab of the AutoXecute MS/MS method
(see Figure 3-61). Otherwise the information BioTools adds to the peak list will be
ignored!

5. Make sure that the BioTools Feedback Parameters are selected correctly in the used
BioTools MS method:
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MALDI MSMS Acquisition parameters

WARPZ feedback loop settingz
Protein identified by PMF

2 k5 S required far confirmation

M5 A5 up b |3 unknown peak s

After PMF |dentifization failed

4 b5 /M5 to be done

uze only masses with Goodness for MSMS = 175

[ fragment weakest peaks first

Cancel |

Figure A-2 MS/MS acquisition parameters in BioTools 3.2

A.2 ISD
For a description of the ISD workflow please consult the respective Biotools tutorial.
A.3 T3-Sequencing

For a description of the T3-sequencing workflow please consult the respective Biotools
tutorial.
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A.4 Fuzzy Logic Control Module

What is Fuzzy Logic?

Fuzzy logic tries to resemble human reasoning. Inexact descriptions like “Somebody is
small” or “The temperature is high” often lead to questions like “How many centimeters are
small?” and “How many centigrade are high?”. For example, the fuzzy or multivalued logic
approach allows any value on the temperature axis to represent the quality high to a
certain degree. The degree is defined by a weight or truth function, which often falls down
on both sides of a maximum and becomes zero outside a certain interval. Other
temperature qualities, such as low or medium with overlapping truth functions may be
added to build a fuzzy temperature description (see Figure A-3).

cold cool justright warm hot

|
-

truth value

| B

I | I
10 15 20 25 30

temperature/°C

Figure A-3 Overlapping temperature curves

The fuzzy temperature representation between 10°C and 30°C uses five slightly
overlapping areas (fuzzy sets) describing five temperature qualities.

The main idea of fuzzy control lies in the usage of these overlapping sets covering the
definition interval of each input and output parameter. A certain input value belongs to
different input sets to a certain degree (fuzzification). Simple logical rules connect the
input sets to appropriate output sets. For example, when the input value is a member of
the set I1 to a certain degree than the output value belongs to the set O1 to this degree.

Finally a non-fuzzy output is retrieved from the output sets (defuzzyfication).

flexControl 3.4 User Manual Revision 1 Page 155 of 166



Appendix A — Appendix Bruker Daltonik GmbH

A simple example:

Suppose the goal is to build up a ventilator control subsystem for an air condition. The only
input is the current room temperature. The only output is the relative speed of the
ventilator system providing the room with fresh air. To simplify this example the heating of
this room may be controlled by a different system. In order to achieve this goal with a fuzzy
logic control system the input and output parameter space must be available in a fuzzy
representation. For the temperature we can use the fuzzy representation of Figure A-3.
For the relative ventilator speed a straightforward approach may also consist of five fuzzy
sets covering the speed parameter space (Figure A-4).

4 stop slow medium fast very fast
1 -
o
| [ ! ! ! | | | I >
] 10 20 30 40 50 60 70 80 90 100
Figure A4 Relative ventilator speed

The fuzzy representation of the relative ventilator speed uses also five overlapping areas
(fuzzy sets) for five different speed qualities. Now the fuzzy sets describing the
temperature and the fuzzy sets describing the ventilator speed must be connected. Thisis
done by several logical rules. If the input and output sets are given meaningful names the
logical rules will describe the control system in a semantic meaningful way.

In our case we have the following five rules (In general the rules are more complicated
employing more complex logical constructs.):

Rule 1: If temperature is cold then speed is stop.

Rule 2: If temperature is cool then speed is slow.

Rule 3: If temperature is just right then speed is medium.
Rule 4: If temperature is warm then speed is fast.

Rule 5: If temperature is hot then speed is very fast.
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One evaluation cycle starting with a temperature of 21°C and resulting in a relative
ventilator speed of 60.1 is discussed below (Figure A-5).

« Fuzzyfication step: An input temperature of 21°C is presented to the system and is
classified as belonging mainly to the temperature quality (fuzzy set) just right but
also to a minor degree to warm.

« Implication step: According to the five rules stated above the medium quality is
mainly activated (rule3) from the ventilator speed representation but also to a less
degree the fast quality (rule4). The fuzzy output sets are scaled according to their
activation.

o Aggregation step: All activated areas of the fuzzy ventilator representation are
combined into a single fuzzy set in preparation of the final step.

« Defuzzification step: In order to gain just one number describing the new ventilator
speed an average value must be somehow extracted from the fuzzy output. In our
case a centroiding approach is used to achieve this. The resultis 60.1.

L Implication
temperature /" C —_— speed

Rule 1
| \ cold B —— \ stop

Rule 2 o
2 cool —_— slow o
/\ Rule 3 ) =
3 just right e medium =
-
Rule 4 i =
4 warm — fast 0
S

on

Rule 3 .
hot / —_— very fast /

10 a0

zification

100

60,1 (output) -esf—

Fuz

21 (input)
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Figure A-5 One evaluation cycle

One evaluation cycle for the fuzzy control logic based ventilator control system. The input
value of 21°C is fuzzyfied. According to the specified implication rules some fuzzy output
sets are activated to a certain amount. After having aggregated the activated output sets
to one fuzzy output an averaging step extracts on specific output value (60.1).

To get an overall impression of the behavior of the controlling system an evaluation may be
done for every input value, thus creating a temperature to speed mapping (see Figure A-
6). The result is a continuous piecewise linear function. It exhibits a very temperature
sensitive behavior in the center part (small temperature changes lead to a large ventilator
speed changes), surrounded on both sides by insensitive areas (flat curve parts), which
prevent an overshooting of the controlling system. The flat curve parts at both ends of the
temperature interval are due to the border effect and can be avoided by a more careful
modeling. In order to get a smooth temperature to speed mapping the input fuzzification
may be done using Gaussian bell functions instead of triangles.

100 . . .

80

60

speed

40

20

0
10 15 20 25 30
temperature/"C

Figure A-6 Temperature to speed mapping
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Figure A-6 shows the temperature to speed mapping resulting from the fuzzy logic based
ventilator control system. The steep curve part in the center is responsible for a fast
reaction on temperature changes around the optimal temperature value.

The following flat curve parts provide insensitivity to small temperature changes there.
The steep curve parts at the interval borders create a fast change of ventilator speed in
order to leave these areas as soon as possible.

This example shows that even our simple approach to create a fuzzy representation of the
input and output space together with five straightforward rules connecting input side to
output side led to a well suited controlling system.

The Fuzzy Control of AutoXecute

The fuzzy control module in AutoXecute has two input and two output parameters (see
Figure A-7). It judges any acquired spectrum and decides whether the laser power may
be changed in order to increase the spectrum quality and if the spectrum is good enough to
be added to the sum buffer, which will finally saved to disk. The fuzzy control module in
AutoXecute takes intensity and resolution of the acquired spectrum to adapt the laser
power and to decide whether data are good enough to be saved.

- Fuzzy |
peak intensity —— / » attenuation change
Control
peak resolution ——» M Odllle » add spectrum to sum
Figure A-7 Scheme of the fuzzy control module

In order to cope with different substance groups and different instrument settings the fuzzy
control module may be initialized with different fuzzy control files thus implementing special
fuzzy engines, which define the acceptable intensity and resolution values for different
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measure processes. Currently are five fuzzy engines available (several more are
presently tested and will be released soon).

Finally a 3D-plot (see Figure A-8) showing the rather non-linear connection between the
two input parameters (intensity and resolution) and more input parameters (add spectrum
to sum) may complete this section.

0.6~
3
<0.44
0.24
high
high
Ly
Tenstt
Figure A-8 Dependency of the Add function from resolution and intensity

Only when the value of the adding output is big enough the sum is added to the sum buffer
(higher area of the surface). Smaller values lead to a rejection of the spectrum (lower area
of the surface).
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Table A1 List of Fuzzy Engines

Fuzzy Engine Description

peptides The standard fuzzy engine for peptide measurements.
(This fuzzy engine is identical to tof _default)

oligo_resx6 The standard fuzzy engine for oligo measurements. As difference to
the peptides fuzzy engine oligo_resx6 accepts very small per shot
peak intensity. To avoid the summing of noise peaks, peak resolution
6 times the specified resolution threshold leads to a rejection of the
spectrum (resolution too high).

oligo_resx10 This fuzzy engine behaves exactly as oligo_resx6 except that too a
high resolution is considered 10 times the specified resolution
threshold.

oligo resx3 This fuzzy engine behaves exactly as oligo_resx6 except that too a
high resolution is considered 3 times the specified resolution
threshold.

oligo resx2 This fuzzy engine behaves exactly as oligo_resx6 except that too a
high resolution is considered 2 times the specified resolution
threshold.

fast_high_int This is the fuzzy engine for automated FAST/PSD measurements on

sample spots with relative high substance concentration.

fast_med_int This is the fuzzy engine for automated FAST/PSD measurements on
sample spots with medium substance concentration.

fast_low_int This is the fuzzy engine for automated FAST/PSD measurements on
sample spots with low substance concentration.
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