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Small Molecule Structure Analysis

Small molecule structure analysis encompasses broad applications:

Pharmaceutical, metabolomics, food & environmental, clinical, forensic,
Industrial chemical, etc.

The following are small molecule structure analyses and are crucial for pharma R&D.

* Impurity analysis
— Drug substance (API)
— Drug product
— Genotoxic
— Stability studies - degradants

e Met ID
— Drug discovery — pre-clinical development — clinical development
— Invitro (hepatocytes, microsomes, whole blood, plasma)
— Invivo (whole blood, plasma, urine, bile, fecal homogenates)
— Radio-labeled (13C, 14C, 3H)
« E&L analysis
— Extractables
— Leachables
* Natural products & traditional medicines research
— Discovery and ldentify new medicine




Small Molecule Structure Analyses are Challenging and Complex

» Broad range of chemicals with very diverse structures
 ChemSpider has 71 M chemical structures.

« Background Interference

« Complex biologic matrices, excipients, and solvent background
« Sample Limitations

« Example: ADC drug Met ID, the small molecule “warhead” is only small portion of the drug.
« Unknowns

 De Novo structural determination is not trivial!

 Many small molecule structure analyses are highly requlated.
* Pharma R&D must follow EPA, FDA, EMEA, countries' regulations and guidelines: compliance and GLP.

» Toxicity assessments, clinic trails... to ensure drug efficacy and consumer safety

All decisions must be based on solid scientific analysis results.

High Quality Data is Vital!




Reference: Mass Spectrometry Identification Categories in USP Chapter <1663>

Data typically available from GC/MS and LC/MS analyses (see A through E below) are used to designate
individual extractables identifications in the categories of Confirmed, Confident, or Tentative

A. Mass spectrometric fragmentation behavior

B. Confirmation of molecular weight

C. Confirmation of elemental composition

D. Mass spectrum matches automated library or literature spectrum

E. Mass spectrum and chromatographic retention index match authentic reference compound

Confirmed - A Confirmed identification means that A, B (or C), and D (or E) have been fulfilled.

Confident - A Confident identification means that sufficient data to preclude all but the most closely related
structures have been obtained. The combination of D with any of A, B, or C can be used to
provide a confident identification

Tentative - A Tentative identification means that data have been obtained that are consistent with a class of
molecule only.

Confident Structure ID Requires High Resolution Accurate Mass (HRAM) and MS" Fragments
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Small Molecule Structure Identification

CONFIDENT STRUCTURE ID
[ [ [ |

Isotopic MS/MS
Accurate
Mass pattern & MSn
fidelity Spectra

The Three Pillars for Small Molecule Structure ID

¥ ' ¥

Elemental Composition Compound Fingerprint

The Instrument of Choice: Orbitrap™ Mass Spectrometer




The Power of High Resolution MS: Fine Isotope Structure MRFA
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Ultra High Resolution for Unknown Impurity 1D
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Orbitrap MS for Small Molecule Structure Analysis
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Thermo Scientific LTQ Orbitrap MS — First Generation Hybrid MS

Since 2005 ASMS introduction, Orbitrap MS has become the gold standard
for small molecular structure analysis.




Thermo Scientific Q Exactive MS Family — Quan/Qual Workhorse

Thermo Scientific™
Q Exactive™ HF MS

Thermo Scientific™
Q Exactive™ Plus MS

Thermo Scientific™
Q Exactive ™ MS

Thermo Scientific™ Q
Exactive™ Focus MS

Resolving Power: 240K @ m/z 200
Scan Range: 50-6,000
Scan rate: 18Hz at 15K

Resolving Power: 140K @ m/z 200
Scan Range: 50-6,000

Scan Rate: 12 Hz at 17.5K
Optional: 280K

Resolving Power: 140K @ m/z 200
First bench-top Orbitrap MS Scan Range: 50-6,000

High performance Scan Rate: 12 Hz at 17.5K

Easy to use, robust Resolving Power: 70K @ m/z 200
Polarity switching <1 sec Scan Range: m/z 50-2,000

HCD MS2 Scan Rate: 12 Hz at 17.5K
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Transforming Small Molecule Identification and Characterization

Mass Range m/z 50 — 2000

Mass Accuracy <lppm internal, <3ppm external
Max. Mass Resolution >500,000

Scan rate 30 Hz OT MS? /40 Hz IT MS?
Dissociation HCD, CID

MS/MS and MS"

Polarity switching on the fly

Thermo Scientific™ Orbitrap ID-X™ Tribrid™ MS — Optimized and dedicated to small molecule
structure analysis

* High performance
* Very high resolution (500K at m/z 200) and high scan rate (30 Hz OT/40 Hz IT)
« MS", CID/HCD multiple dissociation techniques in a single run, OT/IT parallel detection ...

 Ultimate flexibility and capability for data acquisition
* Comprehensive, feature-specific filters enable triggering MS" of low abundant components

* Predefined method templates for quick start
* Novel data acquisition — AcquireX
* Automatic background exclusion, greatly improves efficiency, quality and accuracy of analysis

« Advanced data processing SW suite and database

e Thermo Scientific™ Compound Discoverer™ 3.0 software, Thermo Scientific™ Mass Frontier™ 8.0 software, and mzCloud™.
mzCloud is a trademark of HighChem LLC, Slovakia
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Schematic for Thermo Scientific Orbitrap ID-X MS — Improved Instrumentation

Dual Pressure Linear lon Trap
Sensitive MS" mass analysis of
HCD and CID fragments

Ultra High Field Orbitrap Mass Analyzer —— e
Accurate mass measurement and resolves
isobaric species

e——— Jon Routing Multipole
Allows parallel analysis
HCD at any fragmentation level

'« Mass Selection Quadrupole
Efficient and selective precursor

Active Beam Guide ° ion isolation

Prevents neutrals and
high velocity clusters from
entering mass selecting ‘_
quadrupole °

Optional Easy-IC lon Source
Generates internal calibrant ion for
real-time mass calibration

&— S Lens

Efficiently focuses ions into a tight
beam minimizing in-source

z r dissociation of fragile compounds http://planetorbitrap.com
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General Workflow for Small Molecule Structure Analysis

-3 -
= Orbitrap ID-X MS High Quality HRAM MS & MS" Novel Software & Database Confident Result
1 "
‘ = Q% Compound
ﬂ ‘ _ Identified
{ ‘» |:> Compound II: '
Q. e Discoverer 3.0
o ‘- -‘ _ o M o
AcquireX Data Acquisition : e | :
: Mass Frontier 8.0
Metabolite ID
CLOUD
13 ThermoFisher


https://www.mzcloud.org/home.aspx
https://www.mzcloud.org/home.aspx

Case Study: Metabolite Identification of 5 Drugs in Human Liver Microsomal Incubation

oo

L
HN"N0 (\NH
on L X

H,N ~ N” O N
LI U o
Amprenavir Bosentan Lopinavir
C25H35N306S C27H29N506S CSF7)H48N4O5
(M+H)* 506.23193 (M+H)* 552.19113 (M+H)* 629.36975
Cas# 161814-49-9 Cas# 147536-97-8 Cas# 192725-17-0
g 0
X ey
Fy\[j\ Ho/i\ NG HO 0 S
N7 ,,s’N NJLO S
g W
C N
Tipranavir Ritonavir
C31H33F3N205S C37H48N605S2
(M+H)*603.21350 (M+H)* 721.32004
Cas# 174484-41-4 Cas# 155213-67-5
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Traditional Data Dependent Acquisition of MS/MS Spectra for Drug Metabolites

Targeted Approach

Knowledge-based Structhua
Metabolite prediction inpse

Priority list for MS/MS
& Intensity threshold

Non-targeted Approach

MS experiment (1 ....n)
Data dependent MS/MS mi{ 1

g

Dataset (1 ...n)

r

Substrate/metabolite
=

Result (1 ...n)

DDA Selection Criteria:

et

* m/z inclusion list based on predicted

metabolites
* |sotope pattern
* Mass defect

Pahler and Brink, Drug Discov Today Technol., 2013, 10, e207-213
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DDA Selection Criteria:
* Intensity based (“top N” most intense)
» All ion fragmentation



AcquireX — A Novel Data Acquisition Workflow for Drug Impurity & Metabolites 1D

AcquireX with Orbitrap ID-X MS — Tackles the Identification Bottleneck
Automatically

» Automatically generates an exclusion list from a control sample.
* Excludes the background ions from triggering MS"
» Intelligent data-dependent acquisition - only triggers the ions of interest that are not present in the control.

» Automatically generate an inclusion list of samples for deep scan when needed.

» High quality MS" data in one run and no repeat injections, no need for user to build
exclusion and inclusion list offline

» Acquire useful data - better than data-independent acquisition (DIA)

AcquireX greatly improves analysis efficiency, quality, and accuracy!
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AcquireX Acquisition Workflow: High Performance and Easy to Use

System Templates

Extractables & Leachablas

Impurity

Library builder 3

Lipidomics

Metabolites

Metabolomics 3

F / ; y F
B L v i -

Custom Templates

My Experiments r

Fa: ro| rapl
Fine Isotope Determination M52
‘\—J

' I

AcquireX Acquisition Workflow

MS OT

letabol
AcquireX | olites Deepscan Workflow

Dynamic
Exclusion

Targeted Mass
Exclusion

quireX Metabolites Exclusion-Inclusion reference
h

ID MS3
Intensity

Precursor Ion

Exclusion
e

D -Triggered MS3 ddMS3 OT CID y

\—

BACKGROUND EXCLUSION

Create and use an exclusion list of constant background ions and
peaks to reduce background fragmentation in your ID runs

What Xcalibur Does:

Generates up to 1 exclusion list per sequence
Updates the ddMSn method with the exclusion list
Automatically inject ID samples with updated ddMSn

method

=

dah 1D
BACKGROUND EXCLUSION & COMPONENT INCLUSION

Combines exclusion and inclusion lists to automatically and
reliably acquire more relevant MSn data in a single injection

What Xcalibur Does:

Generates up to 1 exclusion list per sequence
Generates 1 inclusion list per 1D injection block
Injects user-defined number of ID injection blocks

Predefined Method Templates for Met ID

Targeted Mass

Combines a single exclusion and inclusion list with multiple 1D
injections to comprehensively fragment relevant precursor ions

What Xcalibur Does:

Generates up to 1 exclusion list per sequence

Generates up to 1 inclusion list per sequence

Injects 1D samples until all inclusion list ions are fragmented
or user defined number of ID samples are reached

SELECT
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AcquireX Data Acquisition Workflow and Sequence Setup

BACKGROUND EXCLUSION

Create and use an exclusion list of constant background ions
and peaks to reduce background fragmentation in your ID runs

What Xcalibur Does:

» Generates up to 1 exclusion list per sequence
» Updates the ddMSn method with the exclusion list

+ Automatically inject ID samples with updated ddMSn
method

Background Exclusion

Experiment Details

Experiments folder

D:\Kate\Genentech_MetID

Experiment Name

AcquireX_MetID

Instrument Methods

Full Scan Method

D:\Genentech\FMS_FMS_AX.meth

MSn Template Method
D:\Genentech\FMS_MS3_Exclu_AX.

Experiment Parameters
Exclusion Override Factor (Default = 3)
10

Sequence Design

AcquireX Template Injections | # Header Blanks #D 1
#  Name Type Exclusion Ref Instrument Method Vial Inj Vol (uf) =
1 Blank_01 Blank (5] D:\Genentech\FMS_FMS_AX.meth R:A1 5pl
2 No_Dug_ExclusionList Blank ] D:\Genentech\FMS_FMS_AX.meth R:AZ 5pl
™3 Amprenavir_THr_ID Sample ID D:\Genentech\FMS_MS3_Exclu_AX.... R:A3 Spl
Standard Injections | Add = Insert p= Delete =
# Name Type Instrument Method Vial Inj Vol (ul)
~ ¢ [ R Y T

Click here to add injections

KN Kl K K




Conventional and AcquireX Workflow Comparison: Amprenavir as an Example

DDA triggered 8
metabolites
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AcquireX triggered
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Data Processing Using Thermo Scientific Compound Discoverer 3.0 (CD 3.0) Software

Utilizing unique features of CD 3.0, metabolites both expected and unknown were identified
using pre-made “Expected and Unknown” processing workflow

Workflow Tree

‘ f\’}‘- Create Analog Trace J [M Select Spectra ‘

Find expected through

dealkylation & dearylation l
as well as phase | & TR LTI

phase Il biotransformation W7 compounds

h""‘ Align Retention Times ‘ - ‘ M‘lh- Create Pattern Trace

XIC traces for analytes
i / i \ containing user-defined
_ isotopic patterns
% ‘(a g;gmed J [é Detect Compounds ('\J{h— Create Pattern Trace p p
Provide score for detected , 'l' i
expected compounds; @ o ||« (@ omme || (G oo || (8 pccamorson

annotates on MS" spectra by

fragment ion search, including / / i \

transformation mass shifted
(.} s ‘é Mark Background J [ . Compound Class ‘ 2\ LT

Compounds Scoring

. Assign Compound
“# Annotations

Provide score for
analytes containing user-
defined isotopic patterns

Flag & provide score for

compounds which has
matching MS? fragments
with parent compound
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“Generate Expected Compounds” Prediction in CD 3.0

e Expected Compounds =]') Expected Formulas || Expected Features Input Files
Show Advanced Parameters ==} Checked | Parent Compound | Foermula Molecular Weight | Dealkylated | Compasition Chai | Structure
4 1. Compound Selection
161814-49-9 Amprenavir (C25 H35 N3 065) [+ o)\l on
4 ' 1 = Amprenavir C20 H29 N3 03 § 39119296 X | -(C5 HE03) Qs;:\\/l\ -
Apply Dealkylation True '1:“/@/ @j,
Apply Dearylation True

Maw. # Steps 2
Min. Mass [Da] 150
4 3. Transformations

Phazel Dehydration (H2 O -» J; Desaturation (H2 -= ); Hyc )ﬁ . )ﬁ
Phasell Acetylation (H -> C2 H3 O); Arginine Conjugation ,I'
Others W - Hydrolysis Ss?
Max. £ Phase Il 1 /©/\\ // | | \E> : > /©/ N
Max. £ All Steps 3 0
4 4, Tonization % )
Ions [F+H]+1: [M-H]-1

parent 506.2320 @9.52min 392.2002 @6.50min

Dealkylation and Dearylation followed Phase I, Phase Il transformation

better prediction for expected compounds
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Compound Class for Unexpected Metabolite Identification

Compounds per File || Expected Compounds g Expected Compounds per File || Expected Formulas || Features || Expected Features || Input Files || Specialized Traces
@ Checked | Mame Formula Annotation Sc [+] | FISh Coverage Molecular Weight | RT [min] | Area (Max.) Class Coverage ~ [¥][ms2 Pattern Matches [*] | Area [*]
17 = | v | €14 H24 N2 O ' | 23618892 | 2291 | 183892 | 2727 B |l | | L84es ]
400 S —
.z—ua':':l-
£
: K Compound Class (parent compound fragments)
100 4 - "']” o . . p- .
| Facilitate unexpected compounds identification
100 120 140 160 180 200 220 240
‘\"".},‘N N 0 HM MK/ O HN NH;
aNTTo — Yo —
O Q0 0 /0 o
HaN
m/z 506.2319 m/z 351.2278 m/z 237.1961
ThermoFisher
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Fragment lon Search (FISh) Annotations

Amp_1Hr_ID (F5) #2717, RT=9.004 min, MS2, FTMS (+), (HCD, DDF, 522.2267@(20;40;65), +1).1.)  Amprenavir + (Oxidation) C25 H35 N3 O7 S, MW: 521.21957, Area: 391018811

[ T 140

1
w0

172.0462411C6 H6 N O3 S [M-e]+1(+Oxidation) \ | |

FISh Coverage: 54 Matched, 34 Unmatched, 26 Skipped

L4 4

1.2 4

W\

1.0 [ o— — ] + O
245.16487
3
3
)
s
)
2 @’r 140.06979 C10 HO [M-e]+1 soz e
£ 06
£ 120.0407011C8 H10 N [M-e]+1
Color coded transformation shifted frag nent ion
146.096367C10 H12 N [M-g]+1
annotations neip 10CaliZze the Site of1 piotranstormation
P n
234.1125971C13 H16 N O3 [M-e]+1
s,
©j 146.06000C9 H8 N O [M-e]+1
134.096371/C9 H12 N [M-e]+1 ur OH e ML OH
0.2 | By N Mt 257.0055
a i
+ 17
@jl 31.085¢8/C10 H11 [M-e]4 164070567 COHION 02 [M-<]+1 189.1022371C11 H13 N2 O [M-e]+1 201.112840C11 H15 N2 02 [M-e]+1 .
117.064801/C9 HO [M-e]+1 b ' - .
141.1024 1147 0804 164.1069 17111336 | 7224333 9001756 20115109 4 218.1538 e .
g 116’1-?651 T 1440807 | 158.0965 163.1231 §. 1720796 g4z 1900863 T 217.18%, CaneTe
ool Te lie 1dolge . PR A L o9 ol — elY L ae] | ! i |
100 120 140 160 180 200 220 240
m/z
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More Metabolites were Triggered for MS" Using Acquire X than Conventional DDA

RT [min]  |Molecular Weight Formula Transformations DDA AcquireX
2.29 236.1889 C14H24N20 Sulfonamide hydrolysis + amide hydrolysis Y
4.84 407.18788 C20H29N304S Amide hydrolysis + oxidation
5.02 350.22056 C19H30N204 Sulfonamide hydrolysis Y Y
5.14 364.23621 C20H32N204 Sulfonamide hydrolysis + methylation Y
5.25 407.18788 C20H29N304S Amide hydrolysis + oxidation Y Y
6.09 407.18788 C20H29N304S Amide hydrolysis + oxidation Y Y
6.41 697.24513 C30H43N501052 Oxidation + Cys-Gly-conjugation Y
6.50 391.19296 C20H29N303S Amide hydrolysis Y Y
6.61 519.20392 C25H33N307S Oxidation (+0O-2H) Y Y
6.88 826.28773 C35H50N6013S2 Oxidation + GSH Conjugation Y
7.19 624.22876 C28H40N408S2 Cysteine Conjugation Y
7.32 521.21957 C25H35N307S Oxidation Y Y
7.62 405.20861 C21H31N303S Amide hydrolysis + methylation Y
7.81 681.25674 C31H43N3012S Glucuronidation y Y
7.84 521.21957 C25H35N307S Oxidation Y Y
8.01 537.21449 C25H35N308S Di-oxidation Y
8.28 503.20901 C25H33N306S Dehydration Y
8.37 503.20901 C25H33N306S Dehydration Y
9.02 521.21957 C25H35N307S Oxidation Y
9.11 503.20901 C25H33N306S Dehydration Y
952 505.2246 C25H35N306S Amprenavir Parent Y Y
10.61 519.24031 C26H37N306S Methylation Y

24
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Metabolites Identified from Amprenavir HLM Incubations

m/z 408 (rt 4.8, 5.3 min)

//} OH
0\\S/N NH,
J{ q b
H,N

m/z 408 (rt 6.1 min)

I

/g OH
O _ N N. O
+0+Cys-Gly Ng~
[SLPS R R
H,N

m/z 698
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Isotope Triggered Trace Level Metabolite MS"

ThermoFisher
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NH,
Cl
F
O\
/O || NH,
Cl
Mass 344.01308
(M+H)* 345.02035
Cas# 943831-98-9
NH,
Cl
F
13
/0\13T/C'\13 O\NH2
]
(@]
Bc. AcH
cl” ey
Cg¥C¢H,; CILFN,O4

Mass 350.03320
(M+H)* 351.04048

Use of Isotopically Enhanced Labels for Plant Metabolite Identification

100 345.0204

A 100 B 351.0405
347.0174 353.0375
50| 50|
348.0208
34?.0145 35?.0346
. |

LA LAl At LRy A A A ) LA LA S A A LA AL A A R A A LRAAad LA L A A LA A ks At A s LRAA A A st Lt Ll s M M) A Lt Lt L
346 348 350 35r%/z 354 356 358 360 346 348 350 352/ 354 356 358 360
miz

100 345.0204 351.0405
’ 6.0201 | A+B
347.0174 353.0375
250
@ 1.9971
Q <+—>
=
348.0208
‘ 1349.0145 ‘ 357.0346
l

LA A b LA A L et et LA A LA LR L AN LAk A AR LAY R LA A B
346 348 350 352/ 354 356 358 360
miz

Blend of A and B yields significant +2, +6, +8 isotopic pattern
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Feature-Specific Filters for Trace Level Labeled Metabolite 1D

28

Precursor Selection
Range

Intensity

The feature-specific filters in ID-X method
editor allow user to build sophisticated
iInstrument method to capture trace level
metabolites present in complex matrices,

Charge State

Dynamic Exclusion

Targeted Inclusion® Targeted Mass

Targeted Mass Difference

triggering MS" for confident identification and
structure elucidation.

Targeted Exclusion*

Targeted Isotopic Ratio

Targeted Loss Inclusion

Apex Detection

Triggers

Targeted Mass
Trigger

Isotope triggering

= By delta mass: Sulfur, Chlorine

= By isotope peak relative intensity

= By customer-defined mass difference

Targeted Loss
Trigger

M5n Quality Trigger

Sort by Intensity

7
2
v
:
g
N
-

Sort by m/fz

Comprehensive, feature-specific filters to trigger low abundant components MS"

ThermoFisher
SCIENTIFIC



Feature Specific Filters Capture lons of Interest for MS"

Targeted Mass Difference

Targeted Mass Difference Properties
Mumber of precursors in the targeted
e |2 d MS OT

Intensity

e

Targeted Isotopic Ratio

Targeted Isotopic Ratio Properties

= | = | |
ADD—O | -] ! ]MPORT% | EXPORT%

Compound | Formula | Delta M1 Dynamic

1 6.02 Exclusion
—————

\ Targeted Mass
Difference
———— ———————

Targeted / — '
ISOtOD-IC Ratio Ratio Tolerance (3%) | 30 |
J

ADD=g, | =5 | meorT IR | ExporT MG
Delta M Expected Rati Compound

1o

Partner Intensity Range Relative to
the Most Intense Precursor (%)

| Mass Tolerance |u _
Mass Tolerance | ppm M ‘ Targeted Mass —_——
| Exclusion L |5 |
|5 | o -

Low e

High | 5 |
High | 5 - |
Perform subsequent scan on: | lowest m/z ion in the pair ~ ‘
Charge state requirement | Ions must be the same charge - ‘

SCans sCans

Precursor Ion ddMS3 IT HCD
Exclusion g -
rmrere————— prer———————
ddMS3 IT HCD
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Isotopic Filtering of Mass Spectra

N
4 \ - "
15000 315.2287 Metabolite 2 — Unfiltered
: 243.1708 Met 2
% 10000 198.1489
5 _
= ]
- 5000 216.1594 316.2318  426.30300 479.3213
199.1522 { 426.8042 | (f 588.3743 873.5804
' 1Y TRV U A do | ; |\lu bl.o s L L.‘ : : i :
200 300 400 500 600 700 800 900
Mass/Charge, Da
Met 2 — Unfiltered 20 Da window Metabolite 2 Isotope Filtered
3001 499.0779 300 499.0779
489.3064 : -
493.0580 493.0580
| |
> 200 4 2 200 -
2 493.3013 2
g g
= 100 1 = 100 -
0 [‘,ﬁ. .......
490 495 500 490 495 500
Mass/Charge, Da Mass/Charge, Da
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Xenobiotics: Labeled Metabolite Identification in Complex Matrices

Ultra High Resolution, High Specificity Experimental Design

Intensity

Targeted Mass
Difference

e e
Dynamic
Exclusion

—_——

HR monoisotopic

UHR 500K SIM
MSZ scans sCans

' ddMS*OT HCD |

634.1041
< S
isotope
634.1088
634.1148

635.1055
632.1083

6341, 63412

Precursor lon

Exclusion p—
—_—

| ddMS*IT HCD ]

IT ‘full isotope’ MS?

633.1115

‘ 634.2495 99e:106

2410 641.1840
637.1012 539124 0

it i IR i
PLARAPAARE X1 o AL L S A AL A S )

_ ddMS? IT HCD |T-|\/|S3

Data courtesy of Dr. Jeff Gilbert, Dow AgroSciences

Structure Elucidation Workflow

» Xenobiotic material is applied as mixture
of natural and a stable isotope-labeled
material to create an ‘un-natural’ isotope
cluster in resulting metabolites

» ‘Mass-Difference’ filtered data dependent

method acquires OT-MS/MS,
(monoisotopic), Ultra High Resolution OT-
SIM (Selected lon Monitoring), IT-MS3 and
IT-MS? (full isotope window)

» Unique workflow provides comprehensive

spectral data that enables full structural
elucidation of unknown metabolites
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MS3 Analysis of Trace Level Components

High Specificity MS3 Fragmentation of Metabolites

Customized Workflow

‘Targeted Mass Difference’ filter
allows specific triggering of

MS/MS scans on precursors that
635.1054 635.1054 have peaks with a specified
632.10812 . Isotope Mass Trigger mass difference
— High specificity in experimental
design allows the detection of
6331112 | 636.1086 trace cpmponents with 500K
l634'2j493 A 637 1114 " resolution for elemental
T3l 835 633 634 635 636 857 638 200 300 400 500 600 700 800 900 1000 composition determination
m/z m/z
Glucose Conjugate of « High sensitivity MS?3 analysis
Demethylated Parent provides fragmentation spectra
allowing structure validation
* This highly selective workflow
B L T T I I I I T I I I I T I I T I R I T I T I I I I L N N I N N N B R B inCreaSeS throughpUt by 2X VS' a
! ? ° ‘ > fmeminy ° ° 0 H 2 e traditional targeted workflow
Data courtesy of Dr. Jeff Gilbert, Dow AgroSciences
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Mass Difference Triggered MS" of Plant Metabolites in Complex Biomatrix

Expanded A+2 region showing isotopic fine structure

T: FTMS + 3 5514 SIM Au[1ET -
OT-SIM spectrum = qu_ 34g
LIS + P S8 SIM ms 1T 22000 | .
£35 1058 | isotope
§32.1083 e | e
700000 45000 | l H
| | F PrepTe
500000 bl | |||| |'I'|
i 1|| | AIII
SO0000 oy \
400000 AM 0 LEC R “-!r::l [ EES £24 14
300000 /
200090 £33.1115 £36.1086
£34.24
100090 539.2410 Bat.1243
£37.1012 £40.2444
0 , I i
L I o L m L o i e B R R L e
§31 g3z 633 &34 635 g3 637 638 633 64D 41 &4z
mz
T: FTMS + p E5I d Eyllaasaeiis = dagonn
470.0542
8 OT-MS? spectra of m/z 632.1
8 ono-isotopic isolation)
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000 140.0452 '5'”]]590 4300418
0 I ; T T T T T T I I. T 1

100 0000-847.0000]
IT-MS2 spectra of m/z 632.1
{wifull isotope window isolation

4731

4701

181.1
101 r2 4330

100 150 200 250 300 50 400 450 500 550 800
miz

T: [MMS + ¢ ESI rd Full ms3 832, 170, 0542@hcd20.00 [100.0000-481.0000]

470.1
1 IT-MS? spectra of metabolite
1 632.1 > 470.0 > products
!
1
' s One of 3 different
’ 3
IT-MS- spectra s
1251 1391.?_1_ 182.1 e = 21 o
E]:]]I T T I1|50I T le;:ll T T wajl T T I3|]}I T T I3:|50I T T I4E|[JI LI Iqajl 1

miz
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Orbitrap ID-X MS AcquireX Deep Scan Workflow for MetID
and Metabolomics Research

ThermoFisher
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AcquireX Deep Scan Workflow

r------------1

BACKGROUND EXCLUSION EXCLUSION & COMPONENT INCLUSION DEEP SCAN

Create and use an exclusion list of constant background ions Combines exclusion and inclusion lists to automatically and Combines a single exclusion and inclusion list with multiple 1D
and peaks to reduce background fragmentation in your ID runs reliably acquire more relevant MSn data in a single injection injections to comprehensively fragment relevant precursor ions
What Xcalibur Does: What Xcalibur Does: What Xcalibur Does:
* Generates up to 1 exclusion list per sequence * Generates up to 1 exclusion list per sequence » Generates up to 1 exclusion list per sequence
+ Updates the ddMSn methed with the exclusion list = Generates 1 inclusion list per ID injection block s Generates up to 1 inclusion list per sequence
« Automatically inject ID samples with updated ddMSn + Injects user-defined number of ID injection blocks + Injects ID samples until all inclusion list ions are
method fragmented or user defined number of ID samples are

|
|
|
|
: reached
|
|
|
|
l
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Acquire | A New Acquisition Paradigm

Collect more meaningful data, not just more data to maximize productivity

Inclusion List

AcquireX

Sl TANAYA!

- .
Blank Sample
Full MS Full MS

Exclusion List automatically updated run-to-run inclusion/exclusion lists

Sample Sample Sample
iterative iterative iterative
DDA DDA DDA

Compared with Traditional DDA, AcquireX Deep Scan Workflow
Significantly Increases ID by Triggering More MS/MS and MS"
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Compound Discoverer 3.0 for Data Processing
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Data Analysis Software, Database and Spectral Library Suite

mzVault™ 2.0

Exact Mass-Enabled Library Search and Managerent

Mass FronTier”

Confident Path from Spectra to Structure

Compound Discoverer 3.0
software

~

mzVault 2.0
Library Search and Manager

Mass Frontier 8.0
spectral interpretation software

CLOUD

HighChem LLC TraceFinder™

Optimized for Quantitation

Thermo E&L Compound
Epetaromae i Thermo Database

Thermo Scientific™TraceFinder™ software
targeted screening and Quan.
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Thermo Scientific Compound Discoverer Software (CD 3.0)

© Capyright 20142018 Tharma Fisher Scisntiic Inc
o ared tersstionial Inssiies us ol Aozl scientific

https://mycompounddiscoverer.com/

1 Component extraction based on HRAM and isotope pattern

] Elemental composition prediction

 Customizable feature set for advanced data processing

1 Searching online/offline spectral libraries and multiple databases for ID

] Statistics and differential analysis

Complete Small Molecule Structure Analysis Platform
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https://mycompounddiscoverer.com/

Customizable Feature Set for Data Processing

Default lists are available.
All lists can be customizable

to tailor fit your application.
e.g., mzVault spectral library,
E&L mass list

Define adducts based
on your experiments

Add searchable mass list
tailored to your application

lons belong to the same compound
class e.g., parent fragments

d

Expected Compounds

T

N

Transformations

—>

—I#

24

Adducts

&

Ton Definitions

-
o]
Mass Lists

spectral Libraries

Metabaolika Pathways

@)

"
Compound Classes

<

Expected biotransformation list

Define ions based on your experiments

Add searchable spectral libraries
tailored to your application, e.g.,
mzVault
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ragment on earc - Algorithm

* Fragment lon Search — A means of detecting related components in complex samples
e Data is scanned using fragmentation knowledge from a known structure
e Components that share common fragments are detected

* Fragments can be modified (metabolically or otherwise) and still be detected
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The Wizard Allows You to Build Processing Workflow

£ New Study and Analysis Wizard - Step 1 of 6 = R
Begin a new Study
Use this Wizard to setup a new study and optionally a new analysis.

Compound Discoverer 3.0
Software

%y

Cancel Ba MNext >

Description
for each step

Creating a study and analysis use the guided “New Study and Analysis wizard”
and build-in workflow templates
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Node-based Processing Workflow

Compound Discoverer 21.0.398
File Reporting Libraries Wiew Window Help

WU D@L T W ERREDDE BB ot B oM EvD@
/@ start Page %l Pharma Lablel IPA Extract X
mi&dd Files &£ Remove Files <, Open Containing Folder 5} New Analysis Open Analysis Template
7 Study Defmit\“ Input Files || Samples || Analysis Results || Grouping & Ratios m
< Workflow NDdES, & Open Open Common  df; Save [} SaveCommeon 2§ Auto Layout | o Clear
R

N 1. Input _pefout [

T BportSpect || Werkflow: Pharma Label IPA-Extract-one
port Spectra

% InputFiles Description: Untargeted E&L warkflow without statistics: Find and identify unknowns-Performs retention time alignment, unknewn compeund detection, and compound grouping
— across all samples. Predicts elemental compositions for all compounds, and hides chemical background (using Blank samples). Identifies compounds using mzCloud

|2 2.Data Processing 1

Ll align Retention Times

i Waorkflow TreeJ
L8l Filter By Mass Defect \

N \/
UL Filter By Scan Event

1L Filter Centroids ﬁ Input Files
L@l Select Spectra

|2 3. Tracer

1

of Create Analog Trace
f Create FIsh Trace
wfe Create Mass Trace
f Create Pattern Trace

| =] 4, Expected Compounds

4 FIsh scoring Align Retention Times
(ﬁ Find Expected Compounds

m

(J,‘ Generate Expected Compounds
(ﬁ Group Expected Compounds

i Detect Unknown
44 Mark Background Compounds =r

|E| 5.Unknown Compounds

Compound Class Scoring

Detect Unknown Compounds

Fill Gaps Group Unknown
Group Unknown Compounds ETTTIITIE
Map toBioCyc Pathways(beta)
Map to KEGG Pathways

Merge Features

Mark Background Compounds Search mzCloud

% Mark Background

&j Predict Compositions Compounds

Normalize Areas
Pattern Scoring A/
Predict Compositions

Search ChemSpider 2‘9 Search ChemSpider
Search MassLists

< [ n 3
Search mzCloud

Hi+##+#e0e0p 0D

Search mzVault Post-Processing Nodes

=] 6. Comparisaon Il
| | AL Assign Compound L
'—g Merge Features - &

Annotations

Workflow Modes | Parameters of 'Search ChemSpider’ || ,
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Result View — Data Interpretation

£ Compound Discoverer 2.1.0.398 EI@
File Reporting Libraries View Window Help
WHE HE GG TEhEEEEEDEIMEEEEEZ (SR e | e PSP E
/@ start Page X ” Bi§ Pharma LabelPA-2 X ” /] Pharma Lablel IPA Extract X  JJ Pharma Label Extractables X_J Label H20 -IPA-1 X =&
q Chromatograms - X | Mass Spectrum > X
W #4 Group By; > solvent: H20 solvent: IPA FE# =7.575 min, MS1( > LF-‘PA-EWEC'Z'PUS'E f’iﬁ)#3393= RT=7.618 min, MS1, FTMS (+) m
Sample Type: Sample Sample Type: Sample . C15 H30 NG OF as [M+HJ+1
solvent solvent: n/a [l F6 #3375, RT=7.580 min, | 30122040 iR
Sample Type Sample Type: Blank [ F6 #3393, RT=7.618 min, MS1 [M+t+1
[ File i [ F6 #3394, RT=7.623 min, | 18
4 Filter By: = 20 ] [i) F6 #3413, RT=7.662 min, MS1 g_
[ C solvent f‘g ) F6 #3414, RT=7.666 min, | E .0
I [on Sample Type g 5 E 1
. 2 = =
I (on_wm) File 2401 g
= £ 05
£ 41321118
=051 1 [M+Nal+1
b
00 T " T —— —— T T T 00 4 T T T T .
7.3 74 7.5 7.6 77 7.8 7.9 2.0 390 395 400 405 410 415
RT [min] miz |
q 11l | L m L4 « 1] 3
Compounds per File || Merged Features || Features || mzCloud Results || ChemSpider Results | Mass List Search Results || Input Files || Specialized Traces
Name Formula Annotation Sc FISh Coverage | Molecular Weight | RT [min] | Area (Ma ~ |# ChemSpider Re | # mzCloud f| mzCloud Best Mat | Mass List mzCIom[;_|
2 R Oleamide CIBH35NO 1] Il 264.24510 | 17.335 | 146255525 112 4 98,5 |
4 = Melamine C3 He N6 HERO 126.06560 0.472 | 106680600 7 5 100.0 |
5 R Hexamethoxymethyl melamine C15 H30 N6 06 (]| 390.22225 7.621 | 106255412 3 3 987 B
6 = Eicosapentaenoic acid C20 H30 02 [ [0l 30222429 | 16490 | 96918439 710 10 [ |
7 = 6-Propyl-2-naphthol Cl3H14 0O (1] Il 186.10445 9.903 | 89008975 397 12 0]
8 = Methamphetamine Cl0 H15 N L] Il 14912048 1.070 | 87923353 297 4 937 |0
9 = pro-ser-arg C14 H26 N6 Q5 (1111 35819619 | 7.621| 82384299 4 [ ]
« - - i - - - R
su b_tab|es q ‘ (66,1 WU LRI El | Predicted Compositions | Merged Features | mzCloud Results || ChemSpider Results || Mass List Search Results
Checked | Molecular Weight | RT [min] | FWHM [min] | Max. # MI | # Adducts | Area ~ | Study File ID
1 +# 390.22219 7.619 0.045 4 2 106255412 F&
2+ 390.22232 7.624 0.048 4 2 98027607 F3
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Multiple Database Searching in Parallel to Identify Known Unknowns

9 Compound Discoverer 2.1.0.398 (=] [
File Reporting Libraries View Window Help
NEHE HA Ge TLLEEEEEEEDEEEB BA@A eHEEDED
/%) StartPage X /B Pharma Label-IPA-a X /] Pharma Lablel IPA Extract X | Pharma Label Extractables X ' Jj Pharma Label H20 -IPA-1 X N \
Chromatograms « B X || Mass Spectrum -~ 2 MII’I’OI’ p|0t fOI’ eaCh
. > # 7. E > RAWFILE(top): LF_IPA_Extrac-2-Pos-2 (F&) #3375, RT=7.580 min, M52, FTMS (+), (HCD, DDF, 391.2206@(20,35,55), +1) e
4 Group By: — e ample ———— Samle Tuse: Sample (G F6 #3375, RT=7.580 (Al 7% REFERENCE (botiom): mzCloud liorary, Hexamethoxymethyl melamine, €15 H30 NG 08, M52, FTMS, (HCD, 391.2300@(15; mzVault hit:
solvent solvent nia [ F6 #3394, RT=7.622 min, MS2, 5 |
Sample Type Sample Type: Blank [ F6 #3414, RT=7.666 min, M52, observed MS2 vs.
[Z] File 4] .
4 Filter By: 501 7618 7 |Ib|’a|’y MSZ
Z 2 2 Qi
b (5 solent z = ‘ » Matches collision
= 15 ] z
I {on S le T =1 .
s sample Type g0 . energy between
I (@] File = 10 ] H .
z 521 raw file MS/MS and
E 05 N
] reference MS/MS j
0.0 T T T ~— T T T T 5]
73 74 75 76 77 78 79 8.0 T T T T T T T
RT [min] 50 100 150 200 250 300 350 400
4 (1] v [ 4 [ n | 4 miz
@ Compounds ¥ Compounds per File | Merged Features || Features | mzCloud Results || ChemSpider Results | Mass List Search Results || Input Files | Specialized Traces
ec ame ormula nnotation Sc |+ overage olecular Weight min] Area (Ma ~ emSpider Re| # mzClou mzCloud Best Mat | Mass List [+| | mzCloud Bes| Group Areas [+ | Group o] L+
== Checked N F | A ion Sc [#] | FISh C Molecular Weight | RT [min] | Area (M # ChemSpider Re| # mzCloud F| mzCloud Best Mat | Mass Li Cloud Bes | G Al G CV [%e]
3 = Cleamide CI8H35NO 264.24510 | 17.335 | 146255525 112 4 985 |0
4 = Melamine C3 H6 N6 126.06560 | 0472 | 106680600 7 5 1000 |0
5 = | Hexamethoxymethyl melamine (€15 H30 N6 06 39022225 | 7.621 | 106255412 3 3 987 |l
6 = Eicosapentaenoic acid C20 H30 02 302.22429 | 16.490 | 96918439 710 10 [ ]
[7 = A-Pronul-2-nanhihal 12 H140 18A 10445 | 94602 annNRa7s 39 17 ] ]
4 i
# | Hide Related Tables
Structure Propesals || Compounds per File || Predicted Compositions || Merged Features | [Wur@GIGRIESV G | ChemSpider Results || Mass List Search Results Sub table ShOW
& Checked | Compound Match | Structure Name Formula Molecular Weight | AMass [Da]  AMass [ppm] | Type ~ |Scan # Match ~ |BestMatch ~ |Best Sim. Matck = ' mzCloud ID 7 deta"ed |nf0 for
J compound
3 ® ] i'\\/L Hexamethoxymethyl melamine C15 H30 Ne 06 390.22268 0.00043 111 Identity 3394 98.5 98.7 98.2 2645
\OAN \/ NAI:/ E
S
7 i 4
al m 1 N
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Compound Class Scoring: Tool to Find Structurally Related Compounds

Lm Align Retention ‘

@ Edit 'Omeprazole Compound Class' (9 fragments)

' Times
New... Import /
[
@ m/z Structure Formula Chargg] C
Detect Unknown Create Pattern
= - Aa v Aa . = I Create FISh Trace
Compounds Trace

‘7 i \
S+
1 = 198.05833 \_& COHI2ZNO2S 1 \

aft Group Unknown
&r" Merge Features ( Compounds

+
O NK i
2 = 148.07094 > CBEHIN20 1
NH
N

Lﬁ) Pattern Scoring ‘ L b E::’E:ﬁ:;“"d Class ‘ [ J :?:::p?:ﬁ';ﬂsm““d ‘
) |
3 = 138.09134 2:& C8HI2NO 1
HN—//
N o
7\ Create compound class using common fragments
4 = 166.08626 f— CO9HI2ZNO2 1 i
HQ o— from parent and known metabolites
Use Mass Frontier™ to predict fragments from parent
mol file. Copy and paste the fragment structures to
construct compound class.
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“Structure Proposal & Apply FISh” for Unknown 1D

*) Compound Discoverer 2.1.0.398 =<

File Reporting Libraries View Window Help

WP HPO6E, YOEEREDDUBEE EE, WBRA,  sXPD208

/) stant Page X U sGS IV Bag™ X /E IPA_H20_Extract 1 * '/qﬁ Compound Classes % /ﬁ. Mass Lists & Spectral Databases X “T sGS IV Bag New ™ X /\_n:f Job Queue % §§ SGS IV Bag IPA_H20_Extract X =
Chromatograms » B X || Mass Spectrum - B x
4 Group By: b4 Solvent Type: IPA Solvent Type: PHY EREESANEERE LI (>)  [PAHa0_Exract 2 (F1) #9355, RT=35.342 min, MS1, FTMS (+) .
sample Type: Sample sample Type: Sample o —— as [M+H}
[¥] Solvent Type 2 4 L F1 #9363, RT=35.371 min, M: 12 ] sves0a0s i
[¥] Sample Type [ F1 #9364, RT=35.275 min [
Fil 3 35312
| File 30 A = 10 531.48505
4 Filter By: g 55 ] / N\ g (M4l
; . = < g ]
|on s Solvent Type = / =
: : T 20 5
[ 58] Sample Type 3 zI" 264 L
- - = 15 £ i
(on_mm) File § / 5 4]
20 / \ £
B AN
2 ]
Copy With Headers Ctrl+C | |
T T 0 r + T L T r T
Copy 360 362 510 515 520 525 530 535
miz n
5 Clear Selection i) v || | D Specify FISh Scoring Settings =5 )

M Enable Column Fidng W ¥ Annotate full spectrum tree High accuracy mass tolerance: FISh Scoring Queue > @ x

nSpider Results
Cell Selection Mode

Check Selected ’ 40625627 | Use fraqmentation Roraries LRI S EEE MName: N,N'-1.8-Octanediyldi

224 & Dimethyl 2,13~ . X [¥] Allow aromatic cleavage a5 Da—'l MW [Da): 50849678
= Uncheck Selected " 104673669 + 5 = [ Max. Depth S/N threshakd: Processing Since: 5 ms )
226 = 3-Methoxy prd 386.26670 ) 3 9¢ State: Processing
227 & | NN-18Octa] Vet " | sosagess [
228 N-[2-(Cyclohe Go to Same Item in Main Table 55630295 [ Cancel
25 = Use as Compound Annotation 75448604 = = | -

1 [ Add to Structure Proposals J 4

) Hide Related Tables Add to Structure Proposals and Apply FISh Scoring

Structure Proposals || Co |5 bsults | QLT Ll Mass List Search Results

Export »
wnd Match | Structure ormula Molecular Weight | AMass [Da) AMass [ppm] CSID # References =

« | N,N'-1,8-Octanediyldidodecanamide €32 Hed N2 02 508.49676 | -0.00007 -0.13 2523028 6

‘ [ n D

+ | Show Related Tables

FISh stands for “Fragment lon Search”
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mzCloud - Advanced High Resolution Mass Spectral Database

CLOUD

mzCloud is a trademark of
HighChem LLC, Slovakia

w Advanced Mass Spectral Ds:
N c-co-

mzCloud is & state of the art mass speciral database that assists analysts in id
compeounds in areas such as life sciences, metabolomics, pharmaceutical rese
toxicology, forensic investigations, environmental analysis, food contrel and val
industrial applications. mzCloud™ a freely habl of hig
resclution/accurate mass specira using a new third generation specira correlat
algorithm.

Online access to the database is free of charge and no registration is required.

read more....

Enter b @

Database

New mzClouc

Search for Compounds by Name or ID

16,470 (+244) 23,185 (+343)

compounds trees

4,282.6

[+ added in the last 14 days)

https://w

Compound classes

Therapeutice/Prescription Drugs
Drugs of Abusellllegal Drugs
Sports Doping Drugs
Steroids/Vitamins/Hormones
Endogencus Metabolites
Matural Products/Medicines
Natural Toxins
Counterfeit Drug (Therapeutic)
Extractables/Leachables
Pesticides/Herbicides
Excipients/Additives/Colorants
lllegal Additives
Personal Care Products/Cosmetics
Textile Chemicals/Auxiliary/Dyes
Industrial Chemicals
Perfluorinated Hydrocarbons

Manomaterials

Database Partners Contact

#.‘

~
S

=

Free, Avallable to everyone, everywhere
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mzCloud Spectral Library

) Home About ¢ s Partners Contact Login Standard Compare Structures
Views v I Reference Library << Spectral Tree Structure  CyH,,0,¢ v
. Standard Filter~ Quick search - Name or ID or Mol. M| Fitered  Recalibrated
mzCloud is a trademark of x e h
HighChem LLC, Slovakia 7 ] E
g : -Stuctres o s Reference library | Spectral tree
Libraries 4 Monoiso. Mass: 642.39541
(ﬁ © Thermo  £51 |Heofws?) H .
| L S L
SEEIEL v © Thermo =51 ool =
+ Spectrum M52} /
“Tree Search by 9 "o oH
+ Structure . FT M52 66538 Scns. 418, 18, 20 Il
Monosotont Mase \dlfferent terms NN
- Pesk TP TOTTOTS 0. WSS, DU USZS0 Is] o
"’"}l\""? O Thermo | apci| oo fus?
+ Precursor : LJ
« Name © Thermo =81 jHenfus?] 1‘|__r|-__”r[”rr
v No: 2679
Accelerator BETS
Tools P o, | Manoiso. Mass: 238,05984 B
Q@ Thermo | apcijHeD fus? ;
© Thermo BN 2 < | 6/21 FT HCD 60 NCE MS2 665.38 Combined Scans #18, 19, 20 v 621 = kd
- Breakdown curves
:OC;::;‘; 2-hydroxy-4 Recalibrated Spectrum Breakdown Curv
. i f; methylbenzophenone FIMS + ESI ms2 565.3846 ®hed60.00 [50.00-675.38) 4[ Rec al | brated Spectra }1 Options  Lece
[ L Monoiso. Mass: 24604476 100+ 10,1744 e Ocmo @ Hep
b QThemo  [EITEIE bt SRl O abs
@ Thermo  £s1 jHenfws? a0-] . o +# highest peaks
] - /L - ms20 6 -
No: 2681 ] o Y ‘ - - S
[(a- e | - ‘& a+ Additional peak
Methylphenyl)sulfonylamin o /@f\)‘l“o L A
olurea ] 132,08479 o I
Iy Monaiso. Mass: 229.05211 o]
" @ Thermo [ #Pcilcofis 3&/\/@ 205 14304
. oH
© Thermo ESET (T2
— 204 J+_ “/i;\ s
. - ] 57.06988 23113796 e
Metadata available for ]
X od S I P % 1 S o Y
selected library entr P A AT AR : . Tz
y y Permanent citable links for
TS TV Ters s T80, TULE - 4
Fees and Conditions oThemo  ENT entry, tree, and spectra
- ) Quantum Chemical Annotations |

116 HighChem LLC, Slovakia

[SESE T
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Thermo Scientific mzVault 2.0

MNMMWTIZXG::E?‘ e Exact Mass-Enabled Library Search and Management
' - Searching library — local mzCloud
- Creating customer library

=101

Browse Build Search ~ @

A VIB e "TF Lk ] -
@ ©I (i) &S P g © >
New Import Merge Export Save Save New Copy Delete New Compound Open Compound
As List List
Library Compound Quick Create

o Build tab is used to create and edit Libraries.

mzVault™2.0
Exact Mass-Enabled Libyary Search and Management
Open a recent item Apply database to...
KC-Testing-0801.db (% Browse/Build "
F) New Library.db © search «—
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= High resolution mass spectrometry is the necessary tool for drug metabolite identification.
Only Orbitrap MS delivers high quality HRAM data with high mass accuracy, isotopic
pattern fidelity, and MS" for confident small molecule structure characterization.

= Orbitrap ID-X MS AcquireX data acquisition workflows generate background exclusion
lists and inclusion lists automatically, which minimizes matrix interferences and increase
triggering MS" of drug-related ions. AcquireX improves overall metabolite ID and small
molecule structure analysis efficiency, quality, and accuracy!

= Compound Discoverer 3.0, Mass Frontier 8.0, and mzCloud suite facilitate confident small
molecule structure analyses.
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Thermo Scientific Orbitrap ID-X MS for Natural Product Research and Traditional Medicine

Analysis of Chinese, Korean, and American Gingeng Roots by LC-MS? and LC-MS?* by Orbitrap 1D-X
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Thank you!

Kate.comstock@thermofisher.com

Visit: www.planetorbitrap.com
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mailto:Kate.comstock@thermofisher.com
http://www.planetorbitrap.com/

Thank You

Please return our survey to receive a drink ticket for our daily networking event where you can
continue discussions with our experts!

Visit Booth #2632

Join us Tuesday through =
Thursday from 3:30 — 5:00 p.m.

to collaborate with our technical experts

Redeem this ticket
for a complimentary beverage!
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