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Information and Examples for AP-MALDI Zoom Mode Using the
Target Software (Version 7)
Revised: November 21, 2014

Introduction

A new feature, the AP-MALDI zoom mode, is introduced in Version 7 of the Target Software. The
goal of the software is to:

1. Give the user more flexibility and options to run both the Target and MS Software
together.

2. Create position information with the necessary details to create a map of ion signals.

3. Export the position information for the post processing of the data.

The description of the test procedure (in the Motion Modes section below) introduces the user
to the capabilities of the AP-MALDI zoom mode.

Motion Modes: CSR and Pixel Map

The two different options that can be used for the AP-MALDI zoom mode include the constant
speed raster motion (CSR) and pixel map, which can be seen in Figure 1. Both options have two
different scan patterns that are available for use, which include the flyback and meandering
modes displayed in Figure 2. The flyback mode includes line scans that move in the same
direction (horizontally and vertically), while the meandering mode’s line scans move in
alternating directions so that the total scan time is minimal.
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Figure 1 CSR Mode vs. Pixel Map Mode
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Note: In the CSR mode, the laser fires constantly as the stage moves (except during transitions
from one row/column) to the next. In thepixel map mode,tThe laser only fires within the pixel

points.

Flyback Mode Meandering Mode

Figure 2 Flyback Mode vs. Meandering Mode

Based on the specific needs of the sample and available instrumentation, the user needs to
decide which zoom mode should to be used. When making this decision, the user should
consider the following preliminaries:

1. If the number of pixels are larger than the number of data files that the MS Software (e.g.
XCalibur, Analyst, MassHunter) can handle, the CSR mode should be used. Each line will be
a separate file.

2. The availability of the handshaking option (available in the Thermo Q Exactive Instrument
Software) enables the use of one file for all the pixels. The use of such instruments creates
a very efficient setup for the pixel map mode.

3. The scan time cannot be too long, as each pixel needs at least one mass spectrum per
scan. If there is no mass spectrum available for a given pixel, the result of the scan will
show an empty pixel (i.e. the number of scans is greater than the number of pixels). The
amount of time the laser will fire To tune the pixel, the overall scan time for each MS scan
needs to be known and should be minimized. Finding out how long the scan time is,
depends on the MS software; e.g. for the XCalibur Program the overall scan time is
displayed in two places:

a. During the Acquisition - the scan is usually displayed as the ST in the LTQ tune
window.
b. Qual Browser- right click to the MS window and select the View >Scan
Header(the user needs to look for the “Elapsed Scan Time”-see Figure 3).
4, If the sample area is more than 10 mm X 10mm, using the meandering mode is
advised; the flyback mode can require a long transition time.
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Figure 3 Viewing the Scan Time
Test Sample Preparations

1. On acleaned AP/MALDI sample plate, spot a 0.5 uL of Angiotensin Il solution (FW:
1046.18- or any other sample that is available — the suggested amount is 100 fmol/pl)
near the top left hand corner of the plate. The solution must be pre-mixed with a matrix
that consist of 1 mg/ml CHCA in 70%Acetonitrile and 0.1%TFA.

2. Spot the solution two more times so that the spots form a right triangle; more
specifically, the spots will act as the endpoints (see Figure 1). Each spot should be
approximately 1 mm (in distance) from the original point; try to avoid having the

samples touch one another.

Figure 4 End Point Shapes

Creating the Test Data in the CSR Mode

1. Choose the zoom type in the General tab (see Figure 5):
a. Settings>Zoom Parameters>General

Zoom Type—>CSR

2. When completed, press Apply.

3. Choose the CSR tab (see Figure 6):

Zoom Properties f5_<|

General ]CSR ] ] Handshaking]

Zoam type TSR

Handshaking type ’m
Mumber of rows ’107
Mumber of colurins ’107
Column spacing {mm) ,037
Row spacing (mm) ’037

Save As.. ‘ oK Cancel | Apply |

Figure 5 CSR —General Settings
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Direction 2> Horizontal

Pattern 2> Flyback or Meandering

Velocity (mm/min) 220

Transition Time (sec) 210

a.

The user must click the Save As button in order for
the position file to be active; this file is known as

the raster XML file.

When the file has been named, click the Save

button.

Creating the Test Data in the Pixel Map Mode:

1. Choose the zoom type in the General tab (see Figure 7):

a. Settings>Zoom Parameters> General
Zoom Type->Pixel Map
Handshaking Type < Internal

The remaining properties should be specified to
the user’s needs. In this case,

the number of columns and rows were 10, while
the spacing used was 0.3mm.

The user must click the Save As button in order for
the position file to be active; this file is known as

the raster XML file.

Zoom Properties le
General CSR ] ] Handshaking]
Direction
Pattern m
Velocity {mmfmin lzni
Transition time: (sec) ,mi
Save As... | (a4 | Cancel | Apply ‘

Figure 6 CSR Specific Settings

Zoom Properties le

General ] ] Pixel Map ] Handshaking ]

Zoom bype

Handshaking tvpe

Inkernal hd

Number of rows
Number of columns
Colurmn spacing {mm)

Raow spacing {ran)

Save fs... | OK |

Cancel | Apply

2. When completed press the Apply button and then
immediately following, press OK.

3. Choose the necessary properties for the data in the Pixel
Map tab; the properties should be specified to the user’s

needs. Figure 8 shows a screenshot of the default settings:

Figure 7 Pixel Map General Settings

Zoom Properties E|
General ] Pixel Map IHandshaking }
Direction ’W‘
Pattern ’m
In-Pixel motion hd
Pixel radius {mm) ,037
Welocity {mm min) ’27
Spiral spacing {rm) ,017
Matian step (mm) ’017
Desarption time (sec) ,57
Delay (sec) ’37
Save As,.. ‘ OK Cancel | tipply |

Figure 8 Pixel Map Properties
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a. The in-pixel motion is typically enabled only when

Zoom Properties

the “pixed area” is larger than the spot size. Genersl | 5% | PixelMsp Handshaldng |
. . Pulse duration (ms)
b. The desorption time refers to the laser ‘on’ sesdetoniel |20
duration.

c. The delay time refers to the delay between the
laser on.
Note: The handshaking action is needed
only for the external synchronization.

4. In the Handshaking tab, set the Pulse Duration to 500

Save As... ‘ oK | Cancel |

Apphy

(see Figure 9). Figure 9 Pulse Duration

a. Then, press the Apply and then OK button once all the
zoom properties are set. Pulse Duration (ms) = 500.
b. Itis highly recommended to use the 500(ms) for the Pulse Duration.

5. Then press Apply and OK.

Acquiring the Data

L |

1. Inthe Target program, this button = is used to enable the zoom mode. This =+

button, on the other hand, is used to scan the total area of the sample.

2. Now, the user needs to get the mass spectrometer ready.

3. The Target Software has a calculator that informs the user of the total acquisition time
(found at the bottom of the CSR tab; the MS should scan for that period. Once finished,
press OK and close the dialog box.

4. Set the scanning to a narrow mass range(see Figure 10):

In the Define Scanning tab (on the mass spectrometer) set the beginning mass range

from 1040 - 1060.
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a. Scan Mode> Define Scan

Define Scan E|
Scan History: [ITMS + ¢ Full ms [1040.00-1060.00] =l i=]
Scan Description FSh Settings Scan Ranges
lzo. | Mormalized Act. .
Mass Range: [Nomal n |, Pavent A gy | calision | SR | Time # |First Mass | Last Mass
Mass (miz) | Type tmiz) e (ms) (miz) (miz)
Scan Rate: |Momal -
2 0 1.0 oo 0.250 30.000 1 1040.00 1060.00
Scan Type: |Full -
Scan Time
Microscans: |3 4
tax. Inject Time [ms]: |100.000 J
All...
Source Fragmentation
=
I~ On =l r Irput: |Fram/Ta -
Ok | Cancel | Help | | |

Figure 10 Define Scan as shown in XCalibur

5. Next, press Apply and immediately following that action, push the OK button before
closing the window.
a. The number of minutes for the MS data acquired is the same, or slightly more to

the time calculated by the Target Software.
6. Turnon the laser.

Filg#f View
E

7. Start the scan by pressing start on the Target Program, which activates the

laser and sample motion scan. The filename needs to be the same as the user’s raster
XML file.

8. Next, acquire the data using the MS immediately following the start from the Target
Software. (If MS software has the option, contact closure can be used to synchronize
Target and MS Start) When acquiring the data, the user needs to make sure that only

the single scans save and that no summation is used.

Processing the Test Data with Thermo Image Quest (Thermo .raw files only)
Thermo ImageQuest (version 1.1.0 or later) can create images directly from the .raw files and
the raster XML file (see above) created under Target software.

In order to ensure ImageQuest matching the raw file with raster xml file, the user needs to
ensure identical file names of the raw file and the raster xml file. e.g. if the raw file name is
'mydatal234.raw', then the raster xml file name should be 'mydatal234.xml'. When
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ImageQuest asks for 'MALDIPos not found' prompt, the user just should click 'no' and your
image should appear instantly.

Note: when saving raster xml, make sure to click Apply before saving.

Processing the Test Data with demo software (any format files that can be converted to
mzML)

Note: The steps outlined here are for demonstration purposes only. They involve freely
available software that is not supported by MassTech. There may be alternative ways of
doing similar tasks by other commercially available software.

There are few major steps needed to create the images from the gathered MS data:

- Converting the raw data file to the mzML format.

- Converting the mzML formatted data file to an imzML data file with the help of
position information.

- Create digital images from the imzML data file.

-l MSConvert (64-bit) T < )
1' The natlve data @ Listof Fles () File of file names
from the mass File: Ch\lUsers'\evengez'\Desktop CRStest:
spectrometer in .
itters
order to create a

universal mzML; Lovels:
this allows for the 1=
data file to be

properly
formatted. Use Fiter Parsmeters
. Output Directory:
t h e P roteowiza rd C:\Users\evergez'\Desktop
H R Options

SOftWa re’ WhICh IS Output format : Extension:
ava ||a ble at the Binary encoding precision: () 64-bit @ 32bit
fo I|0W| ng we bs|te. Wiite index: [¥]  Use zlib compression: [7]

TPP compatibility: [] Package in gzip: [

Use numpress linear compression: [
Use numpress short logged float compression: [

Use numpress short positive integer compression: D

Use these settings next time | start MSConvert J
Figure 11 MS Convert Settings

proteowizard.sourceforge.net. The MS Component will be used, which can be found
directly on the website’s download page..

a. Download the MS Convert (if not installed on the user’s computer).

b. Launch the MS Convert and load the Xcalibur RAW file into the browser.

c. The user should use the settings shown in Figure 11 to convert the data file..
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2. If successful, the user should have an mzML data file that should be somewhat larger than
the original MS data file (e.g. Thermo, AB Sciex, Agilent). If unsuccessful, the user will get
either an error message or a file with no data in it. Check the settings if there is an issue. In
some cases, the data files

x

ma y b e to 0 b ! g (e 5 p ecia | Iy Source mzML | C:Wsers\APMALDI\Desktop|140603_test_neuro_image_matrix. mzML
Windows XP created files; Target canfg
Target iMzML
they cannot be larger than elocty (nmrir) : snpatem  [Fiyback z
Length (mm) 3.00 2 Scan Type Horizon! tal -
2 G B) O r CO rru pt . Height (mm) 3.00 5 Linescan Direction | LeftToRight -
3 . N eXt, fl n d t he Ra Ste r X M L Spacing {mm}) 0.30 * Linescan Sequence | TopDown -
Transition time (sec) 0.00 i Image Width 10 =
file created by the Target Raster Draction Horizontal - image Height |10 =
IBD format Continous =
Software and the mzML —— T =
. - esample ]
file; make a copy of the S VR, e 200,00
. . mjzTo 0.00
files and place themin a ot e o . .
folder that IS eas'ly Motor Max Speed (mm/sec)  1.54
Handshake mode
accessib|E. = of spectra per pixel 1
. Internal timing
4. Open the MT imzML Desorpton time (sed)  [5.00
Delay (sec) 3.00
Converter- the demo
[] Enable offset correction
software provided by B torgerie
MassTech. Populate the
Idle 0%

dialog box with the

information as shown in Figure 12.
a. When completed’ press the Figure 12 The MT imzML Converter 0.9

button to set the

figures. Then press the “Convert” button.

5. If successful, the user will have an imzML data file that is somewhat smaller than the
original mzML data file.

6. Next, the user will be able to open the imzML data file with the appropriate software.
Here the Datacube Explorer by FOM Institute-AMOLF.
http://www.amolf.nl/download/datacubeexplorer/ is shown.

7. When the file is open, the default settings will point to the lowest m/z available in the
user’s MS data file. Also, the user needs verify that there is a decent number of ion counts
appearing at the MS display; MassTech recommends 1000 ion counts to be present.
(depending on the instrument)

Page 8 of 9



AA MaSSTeCh g The Leader in AP/MALDI Developmentand Applications -ﬁ

Mass spectrum [==]=]
ROk

s I ROI 1 ¢ed)

g [ 1012 green)

=8 [ ROI3 blue)
A

s m am a2 a7
C:\Users\APMALDI\Desktop\ 140603.test_neuro_image_matrix 7 imzML

Figure 13 Datacube Explorer — Version 0.7

8. By changing the minimum/maximum value and selecting the appropriate m/z interval, the
user’s test data should look like in Figure 13.
9. Now the zoom mode is ready use. Please contact MassTech Inc. if there are any questions

or concerns.
Notes:

- If the user needs an area larger than 30x30 mm, please inform MassTech; the limit may be
stretched based on the sample plate geometry.

- Verify that the cross hair is located where the laser beam hits the sample.

- MassTech recommends the scanning narrow mass for specific applications: for example, if the
user is interested in m/z 750, the scan range should only be 740-760; define scanning is based
on the sample. MassTech used 1040 — 1060 because the analyte was at 1046; the user’s analyte
may be different.

- Due to the nature of the CSR motion, once scanning on a row starts, the process is unable to be
stopped. Therefore, if the user needs to stop a run, he/she should click on “Stop” button and
wait until the current row is finished.

- The Laser energy is dependent upon the sample; if the laser is too high then the sample erodes
while on the target plate.

- Please do not hesitate to call or e-mail for more information:
Phone: (443)539-1758. Please ask to be directed to the MassTech Technical Team.

Email: msms@apmaldi.com
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