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Agilent’s Comprehensive Solutions for Extractable Profiling
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Sophisticated data analysis and identification

Statistical
analysis

* Recursive feature
finding

* Fold change and
abundance filtering

Library
searches

« Focused databases
and libraries
+ NIST, Wiley

Unknown

ID

+ Formula generation
* Databases/libraries
+ Structure prediction

: Agilent




|dentification Strategy and Confidence
Schymanski et al., Anal. Bioanal. Chem. 2015
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Generalized MassHunter Workflow for Extractables Profiling

Feature Detection Differential Analysis
Profinder Mass Profiler Professional
: | :
g :
7] =]
= g 5% =t
Native support for all
Agilent LCMS, GCMS and e [
ICPMS instruments
Identification
E&L PCDL
MH Qual
Qualitative Analysis ]
l\ﬁassHL_lr_lter Profinder PCDLs, Molecular Structure Online
cquisition Unknowns Analysis Correlator Resources
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Your Goal: Find all Unique Extractable Peaks Across Your Sample Runs

For many labs this is a manual process: X102 [P0 IR0 ES ELT Scan SampieizA pos. 1@
2]
lack of standardization.. i ) ﬂ e
98 cef 18 1004 17 3osas

.. process single datafiles, walk across TIC, background o

24
subtraction, export m/z values to excel, use custom macros.. e
2]
Challenges you face: 0] Mf
IE
ne -lw\wywu—}

«  Complex chromatograms 2

02 04 06 0F 1 12 14 V6 18 2

« Incomplete peak separation

. Matrix effects

«  High background ions %
«  Other? i ||| II
g
Challenges may contribute to an increase in: T L |
— False positives, False negatives S ALt
— Incorrect identifications W Al T~
.'...' ‘o:. '.:O I : '
— Misdirected and wasted efforts e o wo wom

o Decreased prOdUCtIVIty This Photo by Unknown Author is licensed under CC BY-NC
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Generalized MassHunter Workflow for Extractables Profiling

Feature Detection Differential Analysis
Profinder Mass Profiler Professional
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Native support for all
Agilent LCMS, GCMS and e [
ICPMS instruments
Identification
E&L PCDL
Qualitative Analysis ]
l\ﬁassHL_lr_lter Profinder PCDLs, Molecular Structure Online
cquisition Unknowns Analysis Correlator Resources
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Molecular Feature Extraction '

-

m/z
i
Y

Molecular Feature Extraction (MFE) performs chromatographic deconvolution of
RT x m/z x abundance and finds molecular features in selected datafiles/runs

—Find co-eluting ions that are related
*Include isotopes (13C, °N, 2H, 180) B = == >

*|[nclude adducts, such as Na*, K*, NH4* ill
coelution
grouping

Feature Spectrum

Include dimers, such as (2M+H)*

*Create a compound chromatogram (ECC)

—Sum all ion signals into one value ( a Mass Feature)

—Create a compound spectra for the group of ions

(It

—Report results as retention time and neutral mass

_Fu”y aUIomated proceSSIng Cpd 2192: 13.802 514.4059: +ESI MFE Spectrum (13.656-14.435_.

- Filters noise

l|‘ | (M+K)+
515 520 525 530\ 535 540 b45 550 555 560

adduct Isotope
grouping @@ grouping

Performed in MH Qual or Profinder or Mass Profiler

...:'.'i'.':._ Agilent
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Extracting Peaks Across Data File, But Not the Noise

« Effectively removes persistent background
lons

« The process is iteratively applied to the
entire file, in descending abundance order,
until no peak remains above the
background.
=> Background is effectively
removed
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MH Profinder: Data Mining SW | |
Profinder Feature Extraction
For High-throughput Compound Finding [y -

Batch Molecular Feature Extraction

Batch Recursive Feature Extraction (small molecules / peptides)
MassHunter Profinder is a productivity tool for processing multiple Batch Recursive Feature Extraction (large molecules)
sam pIeS Batch Targeted Feature Extraction

Batch Isotopologue Extraction

MassHunter Profinder Main Window

Stacked/overlaid

File Edit View Method Wizards Configuration Help
: : EICs spectra
[) & & & Add/RemoveSampleFiles.. 3l @& A il ul A ColorbySampleGroup  Wizards ~ 4 H- s4 10 v =
1l Compound Groups (537 totai d | Linf ) x  /\ cChromatogram Results % 1ll MS Spectrum Results x
. Compoun roup level information
R Automatically Show Columns | P3 p group 2ot QB 9C cet QEW OC
Group V& RT(Tgt) ¥ Found V4 Score(Tgt max) ¥+ Missed V4 %RSD (Tgt) ¥ Mass(avg) V4 Height (max) V-8 Area (max) ¥ V-8 Mass (med) V& RSD (Mass, ppm) V48 RT‘? x103  Nozzle x104 Cpd 93: « FBF Spectrum (rt: 8.068-8
a2 6663 15 861 ° 13 2381209 245236 2098679 238121 109 3
25
41 985 6 100 9 o1 6133982 575967 1981848 6133982 009 = e ozz 275
a7 3471 6 881 9 01 3171327 347435 1868924 3171327 012 = 25+
20 4784 3 998 12 03 4523389 457695 1860466 4523368 041 : < 2:‘
294 1039 B 882 9 29 6364391 44311 1844351 6364392 022 = 2 75'
a3 512 6 997 9 01 4812012 348757 1758319 4812012 017 154
sa 9994 15 864 0 3 281272 121778 1708380 281272 04s 1254
49 4109 15 999 0 61 2161001 123484 1689392 2161001 024 1
4 36,184
50 3826 B 8 B 04 331148 273804 1644214 331248 02s 0.75+ e e
45 10503 13 999 9 01 4142048 265208 1637537 4142044 023 05+
» s3 8152 s 997 6 04 3341748 73533 1578718 3341748 027 g 2;' .
6 5532 6 100 B 01 5572176 333328 1559813 557.2176 o1 : %104 Cpd 82 + FBF Spectrum (rt: 8.069-9.
. <2 12224 a 225 _g 22 2212450 214081 1451837 221 7450 ner 1S 224
Ll - >
24
(S Componsd Detaly x x104 Valve 5
. - 8145
3 Automatically Show Columns. 93 Details for a single compound s\alve 164
File ¥4 RT V8 Mass VO flags(Tgt) VS Abund V- Score(Tgl) V8 Score (MFE) ¥ Area V5 Height ¥ Width V8 jons V8B 41 144
Nozzie MDI Oral DCM Extract-003.d no EIC peaks 34 124
Nozzle MDI Oral DCM Extract-r001.d 1o EIC peaks 314 21 L5
Nozzle MDI Oral DCM Extract.r002.d no EIC peaks 0 11 2:' Bl
Stem DCM Extract-r001d 8142 3341748 25605 9912 674 1505413 71365 0229 3 0 = 4' (MoH)e
Stem DCM Extract-r002.d 8155 3342747 23151 9878 & 1578718 71084 0233 3 X102.; Bhank o
Stem DCM Extract.r003.d 81s 3341747 26740 9958 60 1480275 73533 022 3 254 ol ;
Valve DCM Extract-r00L.d 8144 3341747 17168 9897 80 1117939 48833 0248 3 24 Water x104 Cpd 93: + FBF Spectrum (rt: 8.043-8__
Valve DCM Extract-r0024 8148 3342747 19216 9874 673 1070666 50663 0243 3 15 244
Valve DCM Extract-r003.0 8145 3342748 19676 %851 649 1120331 s1691 0236 3 1 224
Water Blank-r001.d no EIC peaks 05 5 g”
Water Blank-r002.d 70 EIC peaks o -
Water Blank-r003.0 o EIC peaks x104  Gasket 4]
Gasket pMDI DCM Extract Less-r001d 8118 3342749 21466 9854 875 1165239 56259 0246 3 G; k t s i 12
Gasket pMDI DCM Extract Less-r002.d sa1 3341748 18621 9816 742 1181649 52383 0257 3 Py s e 14
Gasket pMDI DCM Extract Less-r003.d 8119 3342749 20149 9872 87s 1206748 54363 0256 3 ) 084 S
2 25' “(MaH).
L 02
o o :
7 75 8 €5 S5 95 3355 33 3385 37
Counts vs. Acquisition Time (min) Counts vs. Mass-to-Charge (mvz)

The feature files generated by Profinder (CEF files, .PFA) can be imported into Mass Profiler Professional (MPP)
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Generalized MassHunter Workflow for Extractables Profiling

Feature Detection Differential Analysis
Profinder Mass Profiler Professional
. ;
4 ;
e 5] =]
- b (I = % =t
Native support for all
Agilent LCMS, GCMS and el
ICPMS instruments
Identification
E&L PCDL
Qualitative Analysis PCDLs, Molecular Structure Online
I\z\insqi?slijtri]ctir Profinder Correlator Resources

Unknowns Analysis
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Agilent Profiling Software: Mass Profiler Professional

» Designed for Mass Spectrometry data 25

20, A

» Big users in Metabolomics area but many other
applications: Food, E&L.. 5.

« Import, store, and visualize . °
— Agilent LC/MS TOF, Q-TOF, and QQQ N o
— Agilent GC/MS SQ, and Q-TOF
— Agilent ICP-MS

— Generic file import (CSV, NMR data)

Mass

« o 8 ¢ e

L ]
%
=
?l

-loglo{corractedPyvalue)

=]
=

« Performs many types of simple to complex o
statistical analysis e s &

0 O [M O00r

— ANOVA, clustering, PCA, class prediction tools -4 -2

* ID Browser for compound identification

— PCDLs - ~y

« Pathway Architect for biological contextualization ®

¥-Axis  Component 1(35.02%) Y-Axis | Component 2 (27.73%) Z-Axis | Component 3 (15.73%)
C-CPlot | lg Eigenvalues | %, PCAScores | %, 3D PCA Scores

#, PCA Loadings |
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Generalized MassHunter Workflow for Extractables Profiling

Feature Detection Differential Analysis
Profinder Mass Profiler Professional
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Agilent PCDL Portfolio

Accurate Mass PCDL for Market Seament Total
LC/TOF and QTOF g Compounds

Compounds with Accurate

Water contaminants Environmental

Mass MS/MS spectra

Compounds with RTs
of spectra

>1,400 >1,000 ~3,900 >260

Pesticides Foo_d Safety, 1,750 >825 >2 700 0
Environmental

Veterinary drugs Food Safety >2 100 >1,150 >5,200 >120
Mycotoxins and Related Food Safety >450 >300 >1 350 0
Metabolites ’
SIS G [ S I e Forensic Toxicology >9,200 >3,900 >13,500 0
Forensic Toxicology*
METLIN Metabolomics** Metabolomics >249.450 >11,000 >37.260 >680
Extractables and Leachables Pharma >1,000 >360 >1,300 129
NIST LC/MS/MS General >13,800 >13,800 >574,825

Accurate Mass PCDL for Market Seament Total Compounds with Accurate | Total number Compounds with RTs
GC/Q-TOF g Compounds Mass MS/MS spectra of spectra P

>1000 (15m x 15m, 20
and 40-minute
methods)
>1000 (5m x 15m, 20-
minute method

Food Safety,

Pesticides .
Environmental

>1000 >1000 >1000

* For Forensic Use

June 11, 2018

Agilent Restricted . . .
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PCDL Manager

Water Screening PCDL

File View PCDL  Configuration Links Help

fp Find Compounds |1 5 & | @8 [H & al

Compounds | Spedra | lonMobity | impot |
Compounds search criteria Must also contain lon search mode Tolerances Advanced Search
epa - it

Include netrals Mass: 10.0 ppm () mDa

Include anions RT: 01 min
Must not contain

Include cations Rl 10.00

Search only visible calumns () Search all columns With spectra With CCS

Compound Results: 1451 hits

Name Formula Mass HB-}-?mmEm" Cation  Anion CAS ChemSpider IUPAC MumSpectra
Indoxacarb C22H17CFINIOT 52707071 14125 173584446 96889 Methyl (4aS)-7-chioro-2-{ Wil4 ayphenylke... 3
. Bromadiclone CI0H23B04 52607797 28772567 10808038 3{3-4"brombiphenyl-dyi)- 3hydroxy- 1 phenylpropyll-4hydroy-2H-chr... 0
C h emic al [Z Virginiamycin M1 (Mikamycin A) C28H35N307 5252475 21411530 10222381 (10R, 11R,12E, 17E.19E 215}-21-Hydroxy-104sopropyl-11,19-dimethyl 9... 3
. Cefotiam C18H23N30453 52510351 61622-342 39831 (6R.7R)-7-{[(2-Amino-1,34hiazol-4 10}-3({142 3
List Cefoselis C19H22NE06S2 52211037 122841105 16736411 5-Thia-1 [4.2 Oloct-2-ene-2-carborylic acid, 7-{[(2-amino-44hi... 0
Brodfacoum CHH23B03 52208306 6052957 10444653 3{3-{4"bromebiphenyl-44i)-1.2. 3 44etrahydronaphthalen-1{-hydroxy... 3
Mometasone furoate C27H3001208 52014194 83919237 390081 (11beta, 16alpha)-8,21-dichioro-11-hydroxy-16-methyl-3 20 dixopregna-... 3
Latamoxef C20H20NGOSS 52010125 64952972 43215 (BR.7R)-T-{[Carboxy(&-hydroxyphenyllacetylJamino}--methoxy-3-4{(1m . 0

ECmmund - Virginiamycin M1 (Mikamycin A I. =
Mass: 5252475 Fomula:  C28H35N307 | = ‘

MNotes
Farensic and Toxicology drug; Veterinary drug; Environmental contaminant; PPCP; Antibictic -
Synoryms: 22 FE B Factor M1; Ostreogrycin A; Pristinamycin |1A; Staphylomycin M1; Streptogramin A; Vemamycin A; Virginiamycine

Also found in mixure irginiamycins M1 and 51, CAS:11006-76-1
EPA 1634: CN-NY-235; CN-NY-265

Structure | MOL Text

Compound View

0

For Research Use Only Not for use in diagnostic procedures.




Benefits of the Curation Process

Correction to theoretical accurate mass eliminates mass error |
METLIN Metabolomics PCDL

ﬁ)rary spectrum ] \
8 100 43.01894 Ag”ent METLIN PCDL _
10g.0 Mass 9003160
o 80 = : ass 90.
_§ 60 D'laCtIC aCId Formula: C;HgO,4
< 7 HMDBO01311
40
89.02442
204 41.00329 e 848

- Spectrum (ppm)
p-Lacicacd  PUDlIC database \

0- T ! T T T T T T T T T T T
35 40 45 50 55 60 65 70 75 80 85 90 95 Agilent Uncurated Mass
\ m/z j METLIN* MS/MS Error
100

MID: 63094 ESI Q-TOF(-) GC APCI Q-TOF(+) 41.00329 41.0017 38.74
. 43.0190 43.01894  43.0190 1.43
. 71.01385 | Missing
g 41.0017
E 89.02442  89.0205 44.01
z 89.0205

*Agilent METLIN has 0 mass error

[ 20 4b 50 50 100
Mass (m/z)
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MS/MS Spectra Collection
Carefully designed experiments and curation protocols

+ESI M52 QTOF FV=150 CE=10(M+H)+

S 100 163.G7536
E 10peo 184.11765
ER 58.06512 10508388 13504405 030
= 0 5.99 483 864 |
% B % b 5 D % e 6 7 b % B 0 % 100 15 190 195 130 135 130 135 140 145 150 155 180 185 170 195 180 155 1%0 195 200 205 20 2% 230
miz

+E5I MS2 QTOF FV=150 CE=20 (M+H)+

Z 100 105, 135, 163.07536
= 100.00 24 7417

E 504 53.06512 7905473 02623

< 0 ! T %

25 30 25 40 45 50 55 60 65 70 75 B0 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220

miz

+ESI MS2 QTOF FV=150 CE=40 (M+H)+
10 7. 105.06988
E 101, 56,79 135.04405
5 = 52.06512 9303243 121.02840 3132 14704405
= 0 105 265 | 367 | 376
25 0 3 40 45 50 55 G0 65 70 75 80 85 S0 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 130 185 200 205 210 215 220

miz

Data Collection Curation

- Flow Injection Analysis (FIA) of pure  Correction to Theoretical accurate
standards or purified isolates mass

* Inclusion of commonly analyzed . : : :
adduct species Filtered for signal intensity and

« Collected at multiple collisions curated for spectrum noise and
energies, polarities, and ion species ~ chemical impurities

For Research Use Only Not for use in diagnostic procedures.



How to make an Agilent PCDL your
own?
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User Customizable PCDL — Auto-curate New Spectra

Open data in MH Open method
Qual (Default-LCMS.m)

Annotated MS/MS spectra ‘ PCDL Library Spectra

S

Bl compound Fragment Spectrum Its ! ! FV=380 CE=10 (M+H)+
2 et QR S - HSE kB3 Send Spectra to PCDL 286.07416

100.00
%103 |Cpd 1: 7-Aminoclonazepam; (15 H12 C1 N3 O; 0.578: +: +ES| Product lon (rt: 0.481, 0.502, 0.523, 0.543 . min, 1&. 'g 50
S
n 2 121.07603 250.09749
k4 1.14 3.14
H = 2 0- T T T \ T T T T T T T T
5] & = = 60 80 100 120 140 160 180 200 220 240 260 280 300
; ﬁé §§ BT m/z
1 = 8z =5
N =5 2B ac +ESI MS2 QTOF FV=380 CE=20 (M+H)+
x105 |Cpd 1: 7-Aminoclonazepam; C15 H12 C1 N3 O; 0.578: (M+H)+: +ES| Product lon (rt: 0.487, 0.507, 0.528, 0.549 ... min, 18. It 100 286.07416
24 + ] 100.00
= < 75
154 X s 2 2 5 s 222 10051
+ + + = -y 5 :
iz ] g g 282 5= 2 | ‘
S,:E §§ g% g% ﬁg égg 0-- T T T T T T e T 7 T T
054 ) o Sm om N = 60 80 100 120 140 160 180 200 220 240 260 280 300
. =8 20 R0 = ‘ m/z
%105 |Cpd 1: 7-Aminoclonazepam; C15 H12 C1 N3 O; 0.578: (M+H)+: +ES| Product lon (rt: 0.452, 0.513, 0.534, 0.554 ... min, 18. +ESI MS2 QTOF FV=380 CE=40 (M+H)+
14 = °
o 100 121.97603
08 22 + . 3
o] oz BEpz T[S = nIg: B8E 32 35 g2 - S 50 198.00167
o] 2§ 3B | B2 B Si8c 88 SRy TG 2 5 |
.D‘ F:IE .C'_IQ Ea ,‘_"Ia E"Q tlg | lt'l\llg Nl—‘ gg ‘_:. . 0 NS VIR T VU] S 1 L ‘\“‘ Wl . ‘w“ SR ! !
4 Ll 1l Ll 1 L mn L Ll L Ll | 1L Tl 1
70 5 % 100 70 130 150 10 10 18 170 180 190 200 210 20 230 20 20 20 20 B0 60 80 100 120 140 160 180 200 220 240 260 280 300
Counts vs. Mass-te-Charge (miz) m/z

Untargeted Q-TOF data can be retrospectively reviewed with
addition of new compounds

For Research Use Only Not for use in diagnostic procedures.




Summary
The right tools for your E&L Needs

Detect Unique Extractables

Use Molecular Feature Extraction for
automated SW assisted feature finding

Perform Data Reduction and Differential
Analysis
Compare sample and control or
different extractions

LC/MS PCDL for E&L
Curated following documented process

...No more Unknowns

Use PCDL Manager to add compounds and
spectra to your PCDL once identified

For Research Use Only Not for use in diagnostic procedures. °::' Agilent
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Agilent GC/MSD Library Portfolio

Hazardous Chemicals Compounds RTL DB 700 700
Pesticide & Endocrine Disruptor RTL DB 1,000 1,000
Indoor Air Toxics RTL DB 200 200
Forensic Toxicology RTL DB* 700 700
Japanese Positive List RTL DB 450 450
Environmental SVOAs RTL DB 150 150
Solvents Plus RTL DB 400 400
Controlled Substances RTL DB* 450 450
Fiehn RTL Library** 1,200 1,200
NIST 2017 262,157 306,622
lNiIey 11t / NIST 2017 >730,000 1,007,924

10,430 + 7,800 of

Maurer, Pfleger, Weber their metabolites

10,430

* For Forensic Use

June 11, 2018 Agilent Restricted . . .
J ** For Research Use Only. Not for use in diagnostic procedures.



Use of Open Source Databases and Libraries and Agilent PCDLs

mm Agilent PCDL Products mm Open Source Libraries

« Comprehensive and relevant  User contributed spectra

» High quality spectra with defined quality * Multiple entries for the same compound
control criteria (different instruments, different users)

« One entry per compound, compatible * Uncontrolled data quality

between Agilent Q-TOF instruments « Share results with scientific community

» Curated database and library entries . Tentatively identified compounds

» Protect proprietary information

For Research Use Only Not for use in diagnostic procedures.



