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History of Agilent’s continuous innovation in LC/MS Technology
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Agilent 6546 LC/Q-TOF N
Evolving Q-TOF performance \oo"
High resolution at low m/z resolves metabolites O\§
>
Broad dynamic range covers the wide abundance range @é)\'
S
9

Performance unaffected by acquisition rate

Isotopic fidelity (25%) aids confident ID and flux analysis

Stable performance for large sample sets

Robustness with easy maintenance for greater up-time
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Improving the Agilent Metabolomics Workflow

Features
Finding
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Preparation

Pathway

Identification Mapping

Acquisition
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Improving the Agilent Metabolomics Workflow
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Improving the Agilent Metabolomics Workflow
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Acquisition
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Features
Finding

Mass Profiler

Professional 15

Improving the Agilent Metabolomics Workflow

Identification

Pathway
Mapping

1. Available Jobs
=+ 1y Experiment
(= | Mass Profiler Professional
|_J MassHunter Profinder Archive
|_J MassHunter Qual LC
|_J MassHunter Qual GC
LJ MassHunter Quant
LJ Chemstation
L. AMDIS
) Chenomx
[J Generic
|_J MassHunter ICP-MS
. Interpretation
[J Create Interpretation
) Filters
| Fitter By Frequency
|_J Fitter On Sample Variability
L. Fitter By Flags
[J Filter By Abundance
|_J Fitter On Normality
] Filter On Annotations

. Analysis
+[ ] Statistical Analysis
] Fitter On Volcano Plot
|J Fold Change
|J Hierarchical Clustering
L K-Means Clustering
|J Self-Organising Map Clustering
LJ Correlation
|J Principal Component Analysis
, Class Prediction
LJ PLSDA
] Support Vector Machine

MassHunter Qual LC

Create Interpretation

L

|4 Remove Entities Missing Signal Values

Fitter On Sample Variability

3

Fold Change
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Bravo Metabolomics Platform for better reproducibility in sample preparation

For plasma sample preparation

Simple user interface with optimized
Iy i . methodology

Includes room temperature quench protocol
for both on-site and off-site plasma collection

Uses Captiva EMR—L.ipid removal system
for removing protein precipitate & lipids

Can use as few as 8 wells (1 column) in
EMR—Lipid plate

: : . Sample drying Sample
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Better reproducibility with the Bravo Metabolomics Workbench
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Bl Interday CV Manual
Bl Interday CV Robot
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o )
[ | [ |

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58
% CV (bins of 3%)

Automated, standardized protocol that is reproducible between projects, staff, and over time.

Data courtesy of Van Eyk Lab, Cedars-Sinai Medical Center
Adqilent Application note 5994-0685EN
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https://www.agilent.com/cs/library/technicaloverviews/public/technicaloverview-metabolomics-sample-prep-bravo-5994-0685en-agilent.pdf

Time-of-Flight (TOF) MS Design
10 GHz High speed digitization of detector signal delivers high resolution

Dual gain for greater dynamic range The detector signal must be digitized:

« High speed analog-to-digital converter
(ADC) of 80 distinct ADCs

« Multiple low speed ADCs interleaved and
synchronized for effective sampling rate

Composite
result

« Narrow detector signal requires high
speed digitization for high resolution

 Two 10 GHz channels (high and low gain)
result in single Dual Gain spectrum

https://commons.wikimedia.org/wiki/File:StLouisArchMult ExpEV%2B4.09.JPG © Kevin McCoy
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6546 LC/Q-TOF Performance for Metabolomics
Benefiting from the design innovations

Resolving coeluting metabolites In-spectrum dynamic range: >4 orders
35—"10a T
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100+ v 25 . 2l
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m/z 6r ,_,g_ >
=2 ¢ N :
Malate M+1 [M-H] is 134.0176 L Accuracy and resolution
Homocysteine [M-H] is 134.0281 - preserved across wide
Adenine [M-H] is 134.0472 S \ dynamic range
Agilent 6546 LC/Q-TOF: Gaining Higher Confidence and Throughput in 0 117-05/};06 .
Metabolite Analysis. Agilent application note 5994-0724EN ' ' “miz ' ' '
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Resolution Increase of the 6546 LC/Q-TOF
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6546 LC/Q-TOF Performance for Metabolomics
Resolution independent of acquisition rate for succinic acid
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6546 LC/Q-TOF Performance for Metabolomics

Resolution independent of acquisition rate for ATP
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6546 LC/Q-TOF Performance for Metabolomics
Stable mass accuracy over 18 hours for metabolites in yeast extract
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Average absolute mass error < 1 ppm (n=51 metabolites)
RSD of mass error <1 ppm (n=50 injections)

ASMS 2019 For Research Use Only. Not for use in diagnostic procedures. °::' Agilent



6546 LC/Q-TOF Performance for Metabolomics

Stable signal response over 18 hours

RSD% (peak height)
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For Research Use Only. Not for use in diagnostic procedures.

Monitored 51 metabolites in yeast extract
Metabolites intensity over 3.5 orders

Observed stable signal over 18 hours:
* No metabolite monitored had >20%RSD
* 49 of 51 metabolites have RSD < 15%
* 40 of 51 metabolites have RSD <10%

Signal stability means less instrument
variation over large experiments

Less instrument variation = fewer
biological replicates needed to power
study!

Agilent



6546 LC/Q-TOF Performance for Metabolomics
Exceptional isotopic fidelity observed
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RIA error
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Intensity M

Calculated relative isotopic abundance error for 51 metabolites in yeast extract
* Very small error even at low ion intensity
* 49 out of 51 metabolites have relative isotope abundance errors < 5%
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6546 LC/Q-TOF Performance for Metabolomics
Exceptional isotopic fidelity observed for succinic acid and ATP
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6546 LC/Q-TOF Performance for Metabolomics
Reproducible isotopologue abundances in qualitative flux
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13C Glucose Qualitative Flux Analysis in HepG2 cells
Agilent application note 5994-0713EN
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Stable Isotope Tracing for LC/MS
Batch qualitative flux analysis with VistaFlux

R
acetyl-CoA
L > Py
Metabolomics provides static information oxaloacetate citrate &
F_— <>
on cellular molecular composition 4 or
. . . . . b -acopitate
Qualitative flux analysis reveals in vivo (S)malate |
pathway activity 2,
. . . T""L -threo-isocitrate
Qualitative flux analysis tracks the flow of fumdtate ®
metabolites through a pathwa
6546 has a isotope ratio spec which is e i G g TS terate
Importan hi lication T
portant to this applicatio STSvTeN

succinyl-CoA

Create Ta_rget ACquire TOF Extract Visualize flux
Metabolite Data Isotopologue on Pathways
List Features J
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Introducing New Lipid Profiling Workflow with Lipid Annotator Software
Supported by the 6546 LC/Q-TOF

B -
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Lipidomics Analysis

METABOLIC PATHWAYS

Lipid Biosy

r— =

BOPEITILY.

Acetyl CoA

v

- - Isopentenyl-PP ~ - _

[}
]
1
v
Prenols

ASMS 2019

' Bk Sterols

finy,

'-‘;': HOv g\
; [+
o o
i [o]
f
HsCO HO
" } H4CO =
A
o 0

>180,000 potential lipid species
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RP-LC/MS - Single LC method
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ASMS 2019
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Leukemia Cells (+ Mode)

1 2 3 4 5 6 7 8 9 10 11 12

13 14 15 16 17 18
Counts vs. Acquisition Time (min)

Leukemia Cells (- Mode)
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Counts vs. Acquisition Time (min)




RP-LC/MS - Single LC method
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Comprehensive Coverage of Human Plasma Lipids

RP-LC/MS
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lterative MS/MS

Comprehensive data-dependent LC-MS/MS
analysis provides the highest quality MS/MS.

This mode can only select a limited number ﬂ ﬁ J h
Of preCursorS In a glven tlme ..... ,MWI ﬁ m \n.n.,.lluJm....m.u..l“ulu.w.u.u.... LMﬂmllli.mlllﬂ"nuhwﬂllllmmﬂ MWN M

2

bl Muww IIHIWL

“LNWWWWNZIIIEMMZMMW« |

24 26 28 30

« Fast chromatography has narrow peak

widths 5
© Q
« Low abundance compounds may be LCIMS
missed Injection 1 ‘ | ‘ ‘ ‘ ‘
Iterative MS/MS automatically excludes S S v Mz
previously selected precursors on a rolling t ® ®
basis with multiple injections LC/MS
Injection 2 Cﬁ
‘ | | | : ‘ A1 | ‘ >
LCIMS mz
Injection n... O Precursors selected for MS/MS

Rolling excluded precursors
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lterative MS/MS
Example — Selection of Cholesterol Ester Precursors
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Improved Coverage of Plasma Lipidome with Iterative MS/MS

lterative MS/MS

* Yields more unique lipid annotations compared to
repeat Auto MS/MS

400

250 « Sequential iterative injections selected lipid ion
precursors of lower abundance

300

10 Lipids with Lower Abundance
Identified with Sequential Injections

Injection 1

Lipids Annotated
N
o
o

100 Injection 2
50 Injection 3
0 ++
o 1 2 3 4 5 6
Injections

—e&— Conventional AutoMS/MS
—o— |[terative MS/MS

Log10 Abundance
O = NN WA U1 Oy N 00 W
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Lipid Profiling
Targeted Workflow

s Build the library from
| ,J“ ‘ representative (often pooled)
= —— samples

Lipid Annotator

Lo Amotator__
4
\ 4

2. Profle and identty

Individual replicates for differential
analysis \ lipid profiling
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Agilent MassHunter Lipid Annotator: New Lipid Profiling Tool

In silico lipid annotation and personal library creation Lipid Annotator

oy Agilent MassHunter Lipid Annotator - 0O X

Includes an expanded LipidBlast theoretical
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. .. 3 3 FA181 5.172 0.005| 281.2488  0.0000 3554399 0.02 -1 6 100.0

‘ Mirror pIOt - Observed VS. LIpIdBIaSt a 4 Cer_NSg4i 25307 0.006 694.6355  0.0001| 2988001 0.08 -1 3 55.2|x O

5 s 1.427 0001 2952280  0.0001| 2340514 0.02 -1 6 100.0 O
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| pld Annotator Lipid Annotator
Algorithm z .

Project Method Tools Help

Project View Feature View | Match Details |
Lipid Sum Composition Table BayeS|an
530 Sum Compositions ‘
Feat D~ AT ~ mfz  ~  Abundance ~ lon Species ~ Formula ~ Class ~ SumCompo ~  Domin. Con: ~ Candid.  ~ Probab. ~  #Constt ~  Score(Toml]»  Score(Mass~  Score(lsoto) . Score (Frag] ~
197 305 6.507 864.5760 199393 [M+CIH302]-  C4BHBONOEP Fhosphatdylcholir PC 38:6 PC18:2_204 mn 100.00 4 96.18 99.35 99.12 91.82|
128 1976 7326 828.5754 18477 [M+C2H302]-  |C43HBONOBP | Phosphatidylcholir FC 35:3 PC17:1 16:2 n 100.00 a 93.94 99.54 9116 9384
190 955 8.006 582.5102 45862 [V4C2H302-  C33HESNOS Ceramide non-hyd| Cer_NSd33:1  |Cer_NSd17:1_163(1/1 100.00 4 85.10 3952 9862 67.90
130 118 12.048 6525885 634460 [M+C2H30Z]- | C3BH7SNO3 Ceramide non-hyd| Cer_NS d38:1 1 100.00 3 7168 99.03 8108 5392
131 857 10556 832 6071 73315 [V+C2H302-  C43HBANOSP  |Phosphatidylcholir PC 35:1 PC17:0_16:1 7 100.00 3 9518 99.60 55.00 2339
15z 1333 10192 8526121 29882 [M+CZH302-  C4GHBANOTP  |Ether-linked phosp EtherPC385e | EtherPC 16:le 22 1/1 100.00 3 57.48 99,82 4755 7875
155 480 7485 504.5101 114043 [M+C2H302-  C34HESNOS Ceramide non-nyd Cer_NSd34:2  |Cer_NSd182_1631/1 100.00 3 85.19 99,65 2056 §7.39
132 1336 10.186 610.5414 30163 [M4C2H302- C3SHESNOS Ceramide non-hyd | Cer_NS d35:1 1 100.00 3 7631 9768 7638 67.30
135 362 6934 14,5602 161722 | [M+C2H302]-  |C42H7BNOBP |Phosphatidylcholir PC 34:3 PC1620_18:3 1 100.00 3 3455 9961 5636 50.28
136 563 9.866 894.6227 97426 [M+C2H302]-  CABHSGNOSP Fhosphatidylcholir PC 40:5 PC18:0_22'5 mn 100.00 3 95.47 99.77 99.28 89.80
137 366 5.086 868.6072 159508 [M+C2H302]-  CABHBANOBP  |Phosphatidylcholir PC 38:4 PC16:0_22:4 1 100.00 3 95.95 99.56 9851 9175
138 542 7170 568.4944 81557 [M4C2H302- | C32H63NOS Ceramide non-hyd| Cer_NSd321  |Cer_NSd16:1_163(1/1 100.00 3 3101 39,56 98.43 3046
138 1844 6130 566.4788 19992 |[M+C2H30Z]- | C32HEINO3 Ceramide non-hyd| Cer_NSd32:2  |Cer_NSd18:2_14:(1/1 100.00 3 B8.08 99.24 5124 8011
Lipid Constituents Table Fragment Spectrum Viewer t t I I
PC 38:4 PC16:0_22:4
TR T || Probability density
~ ~ ~ ~ View Fragments ‘ [M+C2H302]- C.E.=25 ¥ | Match score 80.9 _
- e &
5 PC1E1_20:3 236 1/6 23
3 PC180_20:4 213 1/6 2/3 C h . . P k
5000.00 _
l‘ Common Peaks
: ‘
5
3
. 8 ‘
Non-negative - 1 . .
-5000.00 |
T T T T T T T T
200 400 600 800 1000 1200 1400 1600
mfz

« Algorithm uses a combination of Bayesian probability, probability density, and non-negative
least squares fit to make lipid identifications
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Lipid Annotator

Automated Export to Database
PCDL Manager

E MassHunter PCDL Manager C\MassHunter\PCDL\LipidAnnotator Exports\App Mote Iterative'\Plasma AppNote 1-5 Positive Iterative Mo MNa Build54.cdb
File VWiew PCDL Cenfiguration Links Help Lo i
B FindSpecta ) 5 3 |88 B & il || @ * Lipid annotatlons can be
FR— Spectra . — automatically exported to a database.
Spectra search criteria Additional search parameters Mass BOth . CSV and Personal CompOU nd
gaen:;::standard name or lon species per line. Ion-pol.arity: {Any) - Precursor ion: l:l Database and LI brary (PC D L) formats
[Sp;iﬁga‘r'zd}game lonization !110de. | Tolerance: ) ppm @ mDa are Supported .
Precursor ion species: Collision energy
—— i — |
_ Tolerance: v « PCDL Manager can be used to edit
Spectra for compound: TG 18:0_18:1_20:4

entries and even merge databases.

Compound Name lon Species CE Polarity lonization Scan Type MS Level
TG 18:0_18:1_20:4 (M+H4N)+ ESI

20 Posttive

Product lon

* The user can also export the MS/MS
spectra to the PCDL

Specira for compound: TG 18:0_18:1_20:4

Name Formula Mass Heﬁ;ﬂon ~  Synonyms
TG 16:0_17:1_18:1 C54H10006 844 75199 14.73973614807. . 1
TG 15:0_16:0_18:1 C52HS806 218.73634 14.75684833525. . 1
TG 15:0_16:0_16:0 C50H9E06 792.72069 14.77616882324. . 1
TG 17:0_18:1_18:2 C56H10206 87076764 14,78591263961792 1 +E5I M52 QTOF CE=20 (M+H4N)+
CE 225 C49H7802 69860018 14,83255004882... 1 5 100 605.55035 52681714
TG 16:0_17:1_18:2 C54H3806 842 73634 14.83608245849. . 1 E 80 Zp33 Mion
CE20:4 C4TH7E02 672.58453 14.85747718811... 1 E &0
» | TG 18:0_18:1_204 C59H10406 903 73329 14 87077903747... 1 = g €53.55035 o409 21
TG 16:0_18:0_20:4 C57H10206 232 76764 14.83087390893. . 1 ndl_ | I|| IE-PEI' | | | | | | | | | | | Iﬂ'-ﬂ'ﬂ'l |
TG 18:1_18:1_18:1 C57H10406 834 78329 15.01418590545. . 1 FE0 600 B20 R40 BBD BE0 700 720 740 760 7BO BOD BZD B40 BE0D BE0 SO0 S20 sS40
TG 16:0_18:1_18:1 C55H10206 85876764 15.15131092071... 1 miz
CE16:1 C43H7402 622.56238 15.21663960021... 1 __
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MassHunter Profinder 10.0

Batch Targeted Feature Extraction
d Profinder 10 Supporting 6546 LC/Q-TOF

1l Compound Groups (461 total) ® /) Chromatogram Results ® 1] MS Spectrum Results x
E]%I Automatically Show Columns ﬁ]ﬂ " - - S EL |§| Q# a0¢G 2 = 1 E{ |§| Qé G

Group Y- Name  Yn RT(gh Y-RRT(med)’ V& Found Y8 N2 4106 PlasmaA €105 Plasma A

The lipid PCDL is used as the A - O el e

. 404 LPE 18:2 2.2 2204 15 14 154
RT and formula source to align W owcooms  aw  am s 125]
. 174 LPC 0:0_22:5 2.24 2238 15 064 14
features across MS1 datafiles . 5 T T = b 22t
17 LPC 0:0_16:0 2307 2309 15 0.2 ﬁzi:
247 ACar 10 2.362 2352 15 0 ————— . od. l..
31 LPC 20:3 2435 2433 15 *10% Plasmz B x10%  Plasma B
49 LPC 1811 (d7) 25 2501 5[4 1.24 LPC17:1 354 "zgiigsi;_-gm
. . . I 14 1 - e
Sample grouping in Profinder ?@':' — -
Compound Details x ’

2

provides initial INSIght INt0 NOW | a4 sucsmstcsty srowcomns i
certain lipids vary across e T2 e ¥ ouOw os
Sample sets. Hel’e LPC 171 |S (4.M5 Plasma A2.posa o 1T H x106 | Plasma C x‘IDE_.PIasmaC -

0.2

05_MS_Plasma A3 _posd 99.4 1653638 124 LPC 17:1 508.3406

p rese nt I n d Iﬁe re nt 06_MS_Plasma Ad_pos.d 99.33 1577536 7 51

14 C25H5PNOTR

07_M5_Plasma AS_pos.d 9941 1638338

4
- 0.8+
Concentratlons acrOSS the 3 08_MS5_Plasma B1_posd 99.12 2615241 054 3
09_MS_Plasma B2_pos.d 99.27 2652016 044 2
Sa‘m p I e SetS " 10_M5_Plasma B3_posd 99.23 2851112 0.2 14
11_M5_Plasma B4 _posd 99.13 2935221 0 0 |
12b_MS_Plasma B5_pos.d 98,97 3385460 (<] 15 2 25 3 " 8o 50 520 53
El Il | E| Counts vs. Acquisition Time (min) Counts vs. Mass-to-Charge (miz)
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Agilent MassHunter Mass Profiler Professional (MPP) 15.0
New Support for Lipidomics Experiment

MR MS Experiment Creation Wizard (Step 10 of 11) >
"5 New Experiment * Normalization Criteria
The compounds associated with each sample may be normalized to an internal standard, percentile shift, median fold change, constant
EHI'.'IEﬂIIIEﬂt dmcript'n}n sum, gquantile andfor an external scalar.
Enter a name, analysis type, experiment type and a desired workflow type. "analysis™ will guide you through Normalization ' External Scalar
a siﬁpstml significance tgst_an‘d Fgld ::hange analysis. "Data Irn|:_|ort will gu@e you mruugh_experlrnent . Normalization Algorithm  |Lipid Class Normaiization -
creation only. "Class Prediction”™ will guide you through the creation and testing of a prediction model, using
imported training data. Select Internal Standard(s) d7
Compound Mames RT Mass Lipid Class I [m]
Experiment name  |Lipid Samples LPC 18:1/0:0(d7) 2.7 523,3922 LPC =
PC 15:0_18:1(d7) .25 7526055 PC =
Analysis type | Mass Profiler Professional e PE 15:0_18: 1{d7) 8.55 710.5556 PE ]
PG 15:0_13:1(d7) 6.67 741,5536 PG ]
Experiment type  |Lipidomics » TG 15:0_18: 1(d7)_15:0 14,4 8117647 TG i

Combined (Identified + Unidentified)
Workflow type Identified

P L Examples: Avanti Splash Lipidomix Standards
Experiment notes Proteomics ntified)

Lnidentified

Internal Standard Selected

Compound Names RT Mass Lipid Class
LPC 18:1/0:0(d7) 2.7 523.3922 LPC

PC 15:0_18:1(d7) 8.25 752.6055 PC

PE 15:0_18:1{d7) 3.55 710.5596 PE

PG 15:0_18:1(d7) 0.67 741.5538 PG

TG 15:0_18: 1{d7)_15:0 14.4 811.7647 TG

Lipidomics Experiment Type Normalization by Lipid Class

Use internal standards to
normalize by lipid class

ASMS 2019 For Research Use Only. Not for use in diagnostic procedures.




Background
Cancer Lipidomics

« Acute myelogenous leukemia (AML) is an aggressive blood cancer that responds well to high-grade
chemotherapy. However, new treatments are needed for elderly patients that cannot tolerate these
cytotoxic treatments.

* Drug redeployment - a combination (BaP) of the lipid-lowering drug bezafibrate (BEZ) and the
contraceptive medroxyprogesterone acetate (MPA) has potent in vitro anticancer effects against AML.
« Arecent study! found that

» BaP treatment slows de novo fatty acid and phospholipid biosynthesis
through downregulation of lipogenic enzymes

» Pronounced lipidome changes were identified with mass spectrometry

Goal: Apply a new lipidomics profiling workflow to identify changes with BaP
treatment

1. Southam, A.D. et al. Drug Redeployment to Kill Leukemia and Lymphoma Cells by Disrupting SCD1-
Mediated Synthesis of Monounsaturated Fatty Acids. Cancer Res. 2015 June; 75(12): 2530-40
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Experimental Design

Cells: AML K562

Drugs:

Vehicle: 1:1 ethanol/DMSO

MPA: Medroxyprogesterone
acetate

BEZ: Bezafibrate
BaP: BEZ + MPA

K562 cells growing in
RPMI medium

Harvest

(centrifuge, PBS wash, frozen at -80)

Lipid Extraction
(Modified Folch, biphasic partition)

w
ﬁxm

ASMS 2019 For Research Use Only. Not for use in diagnostic procedures.

24 hours
treatment

To LC-MS
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Lipid Annotator - Results

(+) TIC (all) - Pooled K562 Cellular Lipid Extract - Injection 1 5 Iterative MS/MS Injections

Lipid Classes
IuMﬂ Number of Lipids per Class

Cer_NS (4.3%) — PE (B.9%)

DG (2.7%)

440 Lipid Annotations Across 5 Datafiles

1000 : : :
] . . LPC (9.1%) —,
@ . ® o P (2.5%)
e O® oo o8 o0 @ L] L] — Cholesteral (0.2%
° ° o ns,0 0 ee eve, 087 ®e . {0.2%)
o e o . ce .0 0°m @ * o%% %% * BMP (1.8%)
o [ . 2 & o ohe ° SM [B.9%)

[ oo ® ®
L] L ] ®
. .

TG (14.1%)

: o
wol | _ _ _ | e _:."JB 8% % ".’olzi"" BEUEFL 23 _ _ CE (3%) —
] ... O}Q;y - !.‘ v e, | 4 - * : CL (4.3%) —
d e .
= ACar [0.9%)
C [37%)

: 20 I | | |- o2
Q _ .. 9 .'.. ., :s... | » :. - ‘. .
S ol fe e e e
] +% 3 o ) . e
f :‘ ®

18

T T T T T T T T T T
R 9 n 11 12 13 14 15 16 17

Retention time (min)

W T
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Lipid Annotator - Results

() TIC (all) - Pooled K562 Cellular Lipid Extract - Injection 1 S lterative MS/MS Injections

wm Lipid Classes

1600 _ Number of Lipids per Class
686 Lipid Annotations Across 5 Datafiles . $
un] 29O HIPIEAITIVIGUVIIS AbVIYes Y paldllfce | -7 adle Rg EtherPC (7 3%
. o 4t 1 PC (12.5%) — (7.3%)
o . ~ PG (6.6%)
1200 - LPC (3.2%])
] | — HexCer_NS (2.2%)
M [3.6%)
N LPE {2.6%) — CL{4.8%)
N : 1%
S PRI :"": o fg‘. PS 4.8%) —
800 L] ....:. oy el ‘f ® . L
.“:-. b 1)
[ l“ e ..c
600 . o 80 gy & . «* " o
LIRS ......!. i . . > . e
* ?‘ e "a o . | PE (13.6%) —
[ X L ] »
200 . - Cer_NS (8.2%)
Cidnwr e -
e [ ] Sog . °
200 ’ * ‘f.w. Pl(9.3%) FAHFA r‘;}lﬂﬂerPE (8.7%)
; ; 4 ; 6 7 8 ; 1'0 11 IIZ 13 14 15 16 17

Retention time (min)
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Color range

Lipid Profiling - MPP Results
PCA and Sample Correlation

T

-1 -058 0 0es 1

wy)
m
10 - 5 N
B EBEZ -
] ..
m EaP
R @
g- m MPA o
i B Vehide
£ 01
a
£ m <
N T
5 "R |
>
]
H m
-10 - u <
D
=3
Q
T T T T T T T m
-15 -10 -5 0 5 10 15

BEZ BaP MPA Vehicle

Component 1 (42.49%)

ASMS 2019 For Research Use Only. Not for use in diagnostic procedures.



Lipid Profiling - MPP Results
Hierarchical Clustering | —

— 24b_KS5G2 BEZ MFA
15_K5B82 BEZ Rep3_
I 14_K5E82 BEZ Rep2_ -
- L —_— 16_K562 BEZ Repd_
-
19_K5E82 MPA Rep3_
20_K582 MPA Reps_
17 _KEE2 MPA Rep1_
18_K5E82 MPA Rep2_ -
R 00_K582 Vehicle Re|
10_K5E2 Wehicle Re)
11_KE5E82 WVehicle Re| -
12_K582 WVehicle Re| -
[y
o
ra]
o
=
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Condition
Group
Conditian
Group

RERERERE

Q
fex)
w
]
[

T& 16:0_1

TG 18:1_2
T& 16:0_1
TG 56:2
TG 56:6

T& 16:0_1
TG 56:5

T& 16:0_1
TG 18:0_1
TG 18:1_1
TG 16:0_1
TG 542

T& 16:0_1

: -- Agilent




Lipid Profiling - MPP Results
Lipid Matrices (Heat Maps)

BEZ BaP MPA Vehicle Lipid Class BaP Effect Notes

ACar

BMP

CE

CL
Cer_NS
Cholesterol -
DG J

LPC

LPE --

I I EEEE ¢

PG

PS

SM \2 NEW

HEENEEEEN-. HEEE © f

NEW
NEW
NEW
NEW

|||«
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Phosphatidylcholine Features
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Lipid Profiling

Lipid Isomers Profinder Results

Lipid Annotator Results

. Cer NSd18:1 24:1
Vehicle - [ - RT: 12.38
View Fragments |[M+C2H302]- C.E.=25 | Match score 64.7
/1 4& 5.00-10* 7 Observed spectrum
Cer NS d42:2 Cer NS d42:2 j =
RT 12.38 RT 12.45 ]
‘ ‘ ‘ ‘ ‘ ‘ ¢ om | | | . ] | |
BEZ 2 ] | ‘
449 ]
50010
10|0||IlzololIIIaolollIlamlofllIlséullllsulollll?én
MPA |- Cer_NS d18:2 24:.0 |
12449 Wiew Fragments[[M+C2H302]— C.E.=25 « | Match score 65.7 RT 1245
Observed spectrum
| m/z: 392.3898
BaP o
g 0.0 | - ‘ ‘ "
400 | I |
' Fragment masses shifted 2 Da
: : : : : At T T T T T T T T T T T T T T
12 1225 125 1275 13 o
Counts vs. Acquisition Time (min)
ASMS 2019
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Lipid Profiling Workflows

Targeted Workflc Untargeted Workflow
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Lipid Profiling - MPP Results
Untargeted Workflow

93 Significant Features

47 g N ooo m|
Volcano Plot .8 :ﬁ' ]
« BaP drug treatment versus vehicle control " ﬁ“%. %]“ o
» Moderated T-test with Benjamini Hochberg FDR —— fa P o
« Significance cutoffs ;% _ i _
— Fold change 2.0 E N ! in BaP ; b T in BaP
— p-value 0.05 c o
g 1
11 |} Annotated
[ ] Unannotated
0-

log2iFold change)
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Lipid Profiling - MPP Results
Untargeted Workflow
Mass vs RT Plot Kendrick Mass Defect Plot

m 0.5 4 o
wFE = - og
Unannotated . I || Annotation Value gmy 0T
14 - -:::' Compound S83.5538@11. 168 @ =
amm Lipid Class Bennl
Mass 583.5538 “"w gl =
-] -] R "
0.4 4 |Retention Time 11.158 L LLE LI
12.. - CAS Number __'_:iu.”.i IR
= I.IID.I:I [ - R
om m @O
7 A -0.34 ppm from Cer t36:0 P PO
o 4= =]
10, = o g o .‘.= o %ﬂn =T - T - T -
. o g o 5 DE- .: .I‘“ Eh.l:l.l:l
: Y IT I A : R LLRETRRRD
..:3 n.lli‘ mfn?' E . o o .:: oo @ "i m B
800 - iy i 'i ] = A mE Eom
b e UL 5 . J-Sali b
l. =} w -] v ] o
T 0.2 - o o
o ™ 1 Du ’ uu ) o |:||:|I:| m " o o
600 - Bl e = s & uoanmmma O °
Bl
.|:| o o a l. A oS 0 pEm SE@pmO@
- . .
St Significant unknown feature 01 . Yo S
400 - - - B B o 2 o pEE
e s I Significant unknown feature
:I‘..'.-i el EmEEEEE N
> 4 6 8 10 12 14 200 3200 400 500 600 700 800 900 1000
Retention Time Nominal Mass
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Summary
Enabling larger sample sets and faster analysis than ever

Better reproducibility with the new Bravo Metabolomics Sample Prep Platform

The Agilent 6546 LC/Q-TOF delivers:
« Performance unaffected by acquisition rate
 High resolution at low m/z
« Broad dynamic range
* Isotopic fidelity of <t5%

Instrumentation is complemented by new metabolomics software:
* Novel Lipid Annotator software supports targeted and untargeted lipidomics workflows
« More comprehensive lipid annotation and more in-depth lipid profiling achieved

See Printed Handouts for 6546 and Lipidomics Application Notes and ASMS Oral/Poster Presentations
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