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Mixed-Mode Acquisition and Annotation

4D Lipidomics from PASEF to prmPASEF;
Create TASQ Methods with MetaboScape

Context-sensitive and interactive MS/MS
spectrum views

The BioTransformer sequence mode
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Train SVMs on known analyses and apply

to unknowns

Innovation with Integrity | MetaboScape 2024 |

2



Mixed-Mode Acquisition:
Annotate Features with a Characterization Table
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Sample Characterization Table and the Quantitation
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Gamme Characterizat@ m/z «@— m/z ( Quantitation extracted ion chromatograms and spectra, is sourced
Table RT «@— RT fable from the Quantitation Table, as per usual.
I III mSigma 4-@— mSigma II : =

MS/MS

1111 I | (I
\T) \J

Using the Sample Characterization Table to
annotate the Quantitation Table

o
(=]

wn
(=]

-
o

L
(=]

[N
L=}

o

Default View = The Annotation Quality in the Quantitation Table
reflects how well the measured Features from the 50
Quantitation Table match the respective measured

(=1
(=]

95 100 105 110 115 RT [s]

Features from the Sample Characterization Table.
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Mixed-Mode Acquisition:

Review the referenced high dimensional Annotation Quality
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Using the Sample Characterization Table to
annotate the Quantitation Table

Sample

.

|7 Characterization ===y The Quantitation Table displays the Annotation
View Quality originally achieved in the Sample

Characterization Table.
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In the £3 Sample Characterization View, the Annotation
Quality symbols for [Ed] annotations in the Quantitation
Table are substituted with those from the Features in the

Sample Characterization Table.

If available, the EIC, EIM, and MS/MS views present data

derived from the Features in the Sample Characterization

Table. Turquoise [EF icons and view borders indicate that

referenced data is being displayed.
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Towards targeted and quantitative 4D Lipidomics - From PASEF to prm-PASEF
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Species level

Melecular species level

This Feature requires a

coinstallation of at least
MetaboScape 2024b and TASQ
2024b, and it requires timsControl

version 3.0 or higher.

MetaboScape creates a TASQ
Method with characteristic

]

MS/MS fragments for
selected lipids.
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CarHeg0."™ TASQ creates list of

transitions to monitor in
prmPASEF run.

Head group fragment neutral loss
857.76223 m/z
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Generate TASQ methods from within MetaboScape

M et Untargeted 4D-

Lipidomics with Rule-

Characteristic fragments from Lipid Species annotations

§x104 E Species level 18:2 (Acyl chain and substructure fragment neutral loss)  Head group fragment neutral loss Select one or more features Of |nterest from .. .
£ ] veeipeisie e e . based Lipid Annotation
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1'25: sw.s(oz%m/z ! !
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B Head Group fragment neutral loss
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. W fomemsamaod g ®ow ow ow miz o ) ) fragments for selected
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New TASQ method name I . . .
(e \‘ characteristic MS/MS fragments will be
= s | included. Method Management
[tirnstof series positive] Gonea ] | ASQ
O O etnodad .
e from TAS Targeted analysis

of prmPASEF data

Upon submission from MetaboScape, the new method is instantly displayed in TASQ. This method can
then be further refined and optimized using TASQ's dedicated method editor, providing a seamless and

efficient workflow for method creation and curation. TASQ creates list of Import prmPASEF data
transitions to monitor in into TASQ.

prmPASEF run.

ethod Mavigator
Method Navig E|lx" Y =08

lied filter None lon * | len formula m/z Precursor m/z Mandatory Charge Quant. ion
Hrer T T T T T T
1 [M+Ma]+ CesHesMNas'™ 877.7256 | 1 O
2 [M+NH4]+ CssHaozMO:s"™ 872.7702 1 TC
3 [MeK- [T 8936995 O 1 O prmPASEF acquisition
4 C35H%906" 1+ Head group fragment neutral loss CisHes s 855.7436 72,7702 O 1 |
5 C55H97051+ Head group fragment neutral loss CesHer 0 837.7331 872.7) = = >>
6 C39HE704"1+ Acyl chain and substructure fragrment neutral loss | CasHer02'™ 599.5034 220 This Feature requires a
7 C37THET04*1+ Acyl chain and substructure fragment neutral loss | CarHsr0s' 575.5034 872 coinstallation of at least
Both MS ions and MS/MS fragments are reflected in MetaboScape 2024b and TASQ
the TASQ method. The method can still be edited. 2024b, and it requires timsControl

version 3.0 or higher.
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Context-sensitive and interactive MS/MS spectrum views
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Context-sensitive and interactive MS/MS spectrum views

s . i .
With the context-sensitive auto selection of the most
[ suitable MSMS spectrum visualization, you will always
have the most relevant information at your finger tips.
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This option becomes accessible when the Feature has been annotated with a This option is enabled when the Feature has been annotated using the rule-based
molecular formula. Lipid Species annotation tool.
The Smart Formula 3D tool provides annotations for fragment peaks using Characteristic fragment peaks are annotated with both their m/z value and ion
plausible subformulas derived from the precursor’s ion formula. By dragging a formula. However, the most crucial aspect is the presentation of their relevance
ruler from one peak label to another, you can calculate the distance between for the respective species level or molecular species level annotation. This
them and identify potential neutral losses that could account for this measured valuable information can now be transferred to TASQ, facilitating the generation
distance. of a targeted method specifically for selected lipid species.
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Context-sensitive and interactive MS/MS spectrum views
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This option is made available once the Feature has been annotated using a This option becomes available when the Feature has been supplemented with
Spectral Library. structural information.
The display is divided into two sections: the upper section presents the The MetFrag in-silico fragmentation process is automatically initiated, resulting in
measured spectrum, while the lower section exhibits the reference spectrum the annotation of corresponding fragments within the spectrum. By left-clicking
derived from the Spectral Library. Despite the ability to zoom and pan across the on a fragment structure, it gets highlighted within the precursor’s structure in the
spectra, the x-axes remain synchronized, ensuring a consistent and comparative structure view, providing a clear visual correlation. Furthermore, right-clicking on
view of the data. a fragment allows you to filter the Feature Table, unveiling other Features that

share the same fragment peak.
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BioTransformer's sequence mode

-

Select ,BioTransformer ...“ from the ,Annotation” menu and activate
the ,Sequence Mode" in the ,Configuration” section.

®@

B3 BioTransformer O X
BioTransformer
Set the BioTransformer parameters.
Query structure name BiliansRupeigCustiation Tolerances and Scoring
) (D Single Mode O Sequence Mode
Verapamil Marrow Wide Unit
Input Transformation mode , E I:l
(@] Query structure input file: Eps: m/z 3.0 50 T mDa ~
MOL or SDF file (.mal, .df) Human Gut Microbial Transformation -
(mal, .5 & L]
© SMILES: ( phase | ) 2 stepsj>9 » ( phase |l ) 2 stepsj>9 mSigma: 13 30 [T]
CC(C)C(CCCN(C)CCel cec(e(c1)0C)OCHCEN) c2ece(c(c2) OC)OC [ ]
MS/MS score: 900 200 [7]
() SDF result file: ljl |:|
SDF result file (.sdf) SDF result file location:
CCs: 2.0 5.0 %
i ' | B el ]
< Back Mext = Finizh Cancel

Build your own sequence in the ,Transformation mode” section.
Select the transformation model and how many steps to perform,
and click the ,Add" button to extend the sequence.

(9
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BioTransformer* offers the capability to
execute a custom sequence of multiple
transformations. With its integration into
MetaboScape, users can conveniently
configure these sequences directly within the
user interface. A custom sequence can
encompass multiple transformations, each
iterated in one to three steps, offering a
flexible and customizable approach to
metabolic transformation.

* Djoumbou-Feunang et al.;
Journal of Cheminformatics 2019, 11:2

Wishart et al ;
Nucleic Acids Research 2022, 50:1
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SVM Classification of unknown Samples
= Sample Tree‘% BC Review %, Tas3"m O - 3 . L. .
SampleNome T Somple| | Begin by training a Support Vector Machine
B Tsr:l::,fi::; Tdt;tgg groups (SVM) model using replicates of known
: S Tiining Classification sample types. Once the model is trained,
: e Eb apply it to predict the sample types for
0 et raGH unassigned analyses. To configure the
I v g coea experimental design, utilize the statistical
2 | ChonueDrpe = s — groups from the Sample Tree.
e | _mmESMIL

Training and Testing Results

Prediction results for testing groups

Training Results

In 4-fold cross validation:

86.96 percent accuracy

Test Results
Analysis Prediction
WT7_RE7_01_1314 WT
WTE_RBE_01_1318 WT
argBfbr7_RD7_01_1313 argBfbr
argBfbr8_RD8_01_1321 argBfbr
argGH7_RE7_01_1316 argGH [}
argGHE_REE 011317 argGH
argR7_RC7_01_1315 argR
argR8_RCE_01_1320 argR
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