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MarkerView™ Software Overview

° A data visualization tool designed for scientists who wish to visualize
their data in terms of sample groupings and apply statistics in order to
gain valuable insight into any trends within their mass spectral data.

* MarkerView is unique in that SCIEX users can explore statistical
correlations with direct connections back to the raw data. This allows
them to find meaningful relationships much more quickly.

* Target Applications:
~ Metabolomics
— Lipidomics
~ Proteomics
— Food Authenticity
— Water Testing
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MarkerView™ Software 1.3

New Features

* Support for *.wiff2 format
—  X500R QTOF System

* Import wizard improves ease of learning
* Changes to t-test view

° Box and whiskers plots

* Infusion MS/MSALL Support

* SWATH® Acquisition support

* Most likely ratio (MLR) normalisation
* Custom sample columns
© ‘Set Names’ script

* Speed and other small improvements
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Support for *.wiff2 Format

© Supports *.wiff2 format enabling Metabolomics
and Food/Environmental workflows on the
X500R QTOF System
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\Wwhat type of data do you wish to process:

" Process wiff files

{* Process wiff2 files

[~ Only show this dialog again if the shift key is down

OK Cancel
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Import Wizard

* A wizard enables several steps {5 MarkerView 13 i
to be combined: File Edit View Analyze Window Help
- Selecting input files $JF L L
— Peak finding and alignment
parameters
— Sample group definition
(previously set in Samples
Table)
— Point symbols for groups
(previously set in Options)

— Automatic processing such as
PCA or t-test (previously done
explicitly)
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Updated T-tests
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Box and Whiskers Plots

* Standard way of visualizing e e e e ==
statistical data across groups [ Fle Edt View Anshze Window Felp BED
¢ EFHE AL
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Infusion MS/MSALL Support

8

Infusion MS/MSALL acquisition is an technique in which a sample is
infused and MS/MS is acquired for each precursor (at unit resolution)

over a wide mass range
— Typically used for lipidomics

Edit View Analyze Window Help

“Plate: 700011621 700011607 AD4 VehVeh Day 0 1h' from P..riment 2 of Hong_Fatty_Acid_Plate_1_004.wiff (sample 1)

Mass/Charge, Da

#8848

1000 A
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Precursor, Da

TIC from Hong_Fatty_Acid_Plate_1_004.wiff (sample 1) - . 1h, Experiment 2, +TOF MS"2 (CUR=15,G51=2) (100 - 1200)
4373 6355

Intensity, cps

Precurser, Da

Process LC/MS Data (from wiff)
Create LC/MS Peak Lists (from wiff)

Import 3 LC/MS Peak Lists (*.peaks)

Open Ctrl+0 LC/MS Data (from wiff)

Recent Files 3 MCA Spectra (from wiff)
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Print Preview (Window) e T

Print Pane
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Exit

Spectrum from Hong_Fatty_Acid_Plate_1_004 wiff (sample.. TOF MS"2 (CUR=15.G51=2) (100 - 1200) from 739.533 min
Precursor: 739.6 Da, CE: 40.0
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MSIMS intensity threshold: I
Ignore fragment peaks within: ID.D Da of precursor

r Ignore fragment peaks above precursor
MS/MS mass tolerance: 0.10 Da

Maximum number of peaks: I‘IDDD
" Use peak area (otherwise intensity)

ok |




SWATH® Acquisition Support
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Most Likely Ratio (MLR) Normalisation

* Often need to normalize responses for a sample to allow for the fact
that the absolute sample amount might not be constant (due to
different starting amounts, sample prep differences, etc.)

* Typically used for protein/peptide normalization using large numbers of

endogenous peptides (features)

s
8 MarkerView 1.3

File Edit View [Analyze| Window Help

L= = Perform PCA Ctrl+A
Compare Groups with t-Test Ctr+T
MNermalization 3 Remove Sample Nermalization
|| i e T S R 2 Mormalize LC/MS Using Internal Standards

Ratio Responses to Selected Peaks for Groups Wl G P

Check Peak Alignment MNormalize Using Total Area Sums
Clear Peak Alignment Indications i i

Apply Global Exclusion List
Make Peaks Appearing in Few 5amples Unused

Assign PCVG Groups
Assign Charge States and Isotopes

Replace Zero Values

Average Replicate Samples

For more information on the normalization strategy:
* Lambert et al. (2013) Nature Methods, 10, 1239-1245

*  SCIEX Community discussion
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What is the normalization strategy used within the Protein
Expression Assembler app?
E Pasted February 16, 2015 at 813 PM 6] |w]+]

By Christiel Hunter

When performing LG/MS quantitation, there are numerous sources of experimental variance that can confound the quality
of your results (variation in the starting amount of protein, variation in the LC/MS measurements, etc.}. Having a robust
normalization strategy that can be applied to minimize the differences due to experimental artifacts between samples can
provide an improvement in resulting data quality. It is critical to choose a normalization strategy that makes sense for the
type of data to be analyzed, and you must be careful not to introduce bias. The informatics team at SCIEX investigated a
number of normalization strategies! for use with SWATH® Acquisition data, and has found that the MLR (Most Likely Ratio)
normalization provided the best results quality and robustness for a broad range of SWATH acquisition data files. This
algorithm works best for normally distributed data where it can be assumed that the bulk of proteins are not changing.

Normalization is utilized in the Protein Expression Intensity-ratio histogram

Assembler application, as the first step before for two samples ) .
computation of the fold change numbers for - Most likely ratio
1
proteinsbetween samples. The mm'.malizaﬁﬂn ] | <> Normalization factor
starts at the lowest level of the replicates (the
biological and technical replicates together] within Inversely proportional to reproducibility

an experimental group. The algorithm determines

the ratio for each feature between each pair of

replicates within the group which creates a ratio

histogram for each sample (matrix of comparisons 0

within a single experimental group). Intensity ratios {log, o)
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Custom Sample Columns
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Ability to create arbitrary
columns to allow
metadata entry

Allows switching
between different ways
of grouping data for
visualisation or
supervised algorithms (t-
test, PCA-DA).

Populated manually in
MarkerView ™ Software
or by adding custom
fields to Analyst®
Software batch.
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‘Set Names’ Feature

* Utility which allows variables to be named based on their mass and
retention time.

* Assuming you have a list of such masses and retention times for
known compounds
~ More useful than a list of m/z-RT ion pairs

* Unknown compounds can be excluded, otherwise they remain with the
default names.

[ Set Names u
Tolerances
Mass Tolerance: IU.Z'[H] Iamu LI
RT Tolerance: |1 00 Imin ;I

[T Setany unassigned peaks to ‘not used’
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Other New Features

* Peak-finding has been made ‘multi-threaded’

— On a multiple-core computer, processing will be faster (when there are
multiple samples)

* ‘Impact’ column in PCA Loadings Table
— Measure of the importance of each variable to separation
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Trademarks/Licensing

AB Sciex is doing business as SCIEX.
For Research Use Only. Not for use in diagnostic procedures.

© 2016 AB Sciex. The trademarks mentioned herein are
the property of AB Sciex Pte. Ltd. or their respective owners.
AB SCIEX™ is being used under license.
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