't ZenoTOF 7600 system

The ZenoTOF 7600 system is an
accurate mass spectrometry
solution that combines powerful
MS/MS sensitivity, innovative
fragmentation technology and a
step-change in data-independent
acquisition [DIA].
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/Zenol0F 7600 system

Unlock sensitivity gains that reveal new, rare or even previously undetected information every day. A powerful leap in proprietary innavation,
this accurate mass system combines the power of the Zeno trap with electron activated dissociation (EAD] fragmentation. Detect up ta 20x
more ions in every experiment and access a spectrum of tunable fragmentation techniques to uncover new perspectives far every molecule,
in every experiment. And now, Zenao SWATH DIA capitalizes on these gains, revealing tens, hundreds and even thousands mare identified and
guantified analytes in a sharter time, and with higher precision than ever before. Reaching new depths of coverage, Zeno SWATH DIA delivers
maximal infarmation in minimal time.

Zeno SWATH DIA

Get high-quality, high-resolution MS/MS data for large-scale
guantitation and identification, with high sensitivity and fast
acquisition speed.

Zeno trap

Gain more useful MS/MS information in
every experiment, particularly on lower
abundance species, with a 5-20x gain in
MS? sensitivity coupled with either EAD
ar collision-induced dissaciation [CID]
fragmentation.

lon sources

Compatibility with advanced
source designs that minimizes
contamination and allows you to
obtain fast, automated calibrations
across flow rate ranges.

Sources and flow rates supported e

include:
e Turbo Vion source

- ESI: SpL/min to 3mL/min

- APCI: 200pL/min to 3mL/min
e OptiFlow Turbo Vion source

- Microflow: 1puL/min to 200pL/

Electron activated

min . 1 p
- Nanoflow 100nL/min to dissociation [EAD]
L Jl i Fine-tune the fragmentation energies
specific to your molecules of interest,
Software and acquire key MS/MS features for

large maolecules, peptides, lipids and
small maolecules.

[ ZenooF*7600

Powered by SCIEX OS software, intuitive
algorithms and automation enable you

to make informed decisions quickly.

Transform your LC-MS/MS workflows . . ’
with remarkable quantitative usahility, Calibration dellvery system
efficiency and integrity that streamline

your entire lab. A new calibration solution automates mass calibration

and helps ensure that the accuracy of the system is
maintained throughout acquisition.




A new mindset in accurate mass LC-MS/MS technology

Driven by the power of the Zeno trap coupled with Zenao

SWATH DIA and EAD, this fragment-centric revaolution unlocks
sensitivity gains that allow you to uncaover new information, for
more certainty in your results, and to make better-informed

decisions, faster.

Zeno trap

Get an improved MS/MS duty cycle gain with
a 9-20x gain in MS2 sensitivity coupled with
either EAD or CID fragmentation.

Q0 design

An improved ion optics design for ion
capture and transmission includes easy
access for maintenance.

EAD cell

Highly tunable EAD allows for a
range of free electron- based
fragmentation mechanisms

within one device.

TOF

An N-optic TOF design provides optimal
mass accuracy and resolution without
compromising sensitivity.

Features include:

Heated TOF path and drone heaters
Mass range: 40 to 40 kDa in TOF
Resolution: 242,000 at m/z 956

MS/MS speed: 133 Hz

Mass accuracy: <2 ppm RMS [external],
<1 ppm RMS [Internal]

e Positive and negative linear dynamic
range (LDOR): interscan LDOR of 5 arders
of magnitude

Zeno SWATH DIA

Gain 6-10x more MS/MS sensitivity, which
amounts to a ~1.7-3x increase in proteins
identified and a 3-6x increase in proteins
quantified at loads <20 ng.

LINAC collision cell

This high drive frequency caollision cell provides a better ion
transmission, higher duty cycle and improved resolution by
focusing ions prior to entering the TOF accelerator.



The Zeno revolution is now e

with >90% ions injected
Achieve sensitivity gains

The ZenoTOF 7600 system is an accurate mass spectrometry solution that
Y P Y Identify and quantify low abunc

combines , innovative

Enable tunable fragmentation of all mole

step-change in enabling you to:
Characterize large molecules, including post-translational modifications (PTMs]
Elucidate positional isomers on small malecules and lipids Utilize controlled EAD
Identify and quantify proteins and peptides at unparalleled speed

Deliver a high depth of coverage, particularly on low abundance species, quickly Reach MS/MS scanikStoSCEEEENN.

and robustly Improved DDA, DIA and MRM"R

Zeno gate Q3 o o
- - All ions enter the TOF at the
T T T — same time, achieving >90%
) — — duty cycle
°o. O
® ° ‘ Higher m/z to smaller m/z
Quadrupole region TOF Accelerator
Continuous ion beam lon pulsing
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/eno trap

The next era of sensitivity for accurate mass

lons are accumulated in the Zeno trap before being pulsed rapidly into the TOF, meaning up to 20x mare fragment ions can be detected. Enabled by

a new level of sensitivity, each MS/MS experiment contains more useful information-particularly on lower abundance species that were previously
undetectahble-than ever before.

Without the Zeno trap pulsing With the Zeno trap
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/eno SWATH DIA enabled by the Zeno trap

Learn more —

Zeno SWATH DIA combines the power of the Zeno trap with SWATH DIA. Similar to SWATH DIA, Zeno SWATH DIA identifies and quantifies analytes
using MS/MS data. Thus, the rapid acquisition of high-quality MS/MS data across the entire precursor ion space is fundamental to operation.

In Zeno SWATH DIA, the Zeno trap, when activated, is used to increase the MS/MS sensitivity for each variable window acquired.
The Zeno trap provides a 4-20x gain in sensitivity for Zeno SWATH DIA, while also maintaining other key performance attributes.

Fast scan rate

Zeno SWATH DIA uses the
combination of fast scanning

and detection to maximize the
total number of high-quality MS/
MS spectra generated per cycle.
This enables a higher number of
variable windows, which increases
specificity and, therefore,
confidence in the total number of
identified and quantified analytes.
Faster scanning also enables

the use of shorter LC run times,
greatly improving throughput and
laboratary productivity.

Resolution and
mass accuracy

Co-eluting isobaric analytes,
contaminants and high background
noise can interfere with the
quantitation of analytes, especially

at the MS level, even when using very
high-resolution instruments. Zeno
SWATH DIA maximizes the accuracy
and precision of quantitation by
utilizing the selectivity of MS/MS. When
combined with the highest scan rates,
these attributes [mass resolution and
accuracy] are preserved to maintain
the maximum number of identified and
guantified analytes.

IS GRS CaEl SCIEX.com/zenorevolution™>

Dynamic range

Both intrascan and interscan
dynamic ranges are important for
identification and quantitation. Zenao
SWATH DIA features a wide intrascan
LDR that allows low-level analytes

to be detected in the presence of
high-abundance analytes within the
same scan, without peak distartion or
saturation. Additionally, Zena SWATH
DIA possesses a wide interscan LDR,
allowing analytes that span a range
of abundances to be detected and
quantified within a single run.

SCIEX

The Power of Precision
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/Zena SWATH DIA

Learn more —

The 4—20x increase in MS/MS sensitivity that the Zeno

trap provides while maintaining all other critical performance

specifications, translates into more high-quality
MS/MS spectra.

With Zeno SWATH DIA, this translates the raw MS/MS spectra

into the MS/MS extracted ion chromatograms (XICs] and to

the total peptide ion current.
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g 15000 £ 15000
{dia o
= =
i =
% 10000 % 10000
{ o | =
[eb) [€b)
= =
— 5000 10.46 = 5000
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10 11
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MS/MS XICs with and without the Zeno trap activated for peptide ITVTSEVPFSK (P35268]: SWATH

DIA (left] and Zeno SWATH DIA [right).
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Totalion chromatograms (TICs) with and without the Zena trap activated: SWATH DIA
[bottom, blue] and Zeno SWATH DIA [top, green)
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MS/MS spectra with and without the Zeno trap activated for peptide ITVTSEVPFSK
(P35268]): SWATH DIA mirrar (bottom] and Zeno SWATH DIA (top).
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The Zeno revolution is now
A step change in fragmentation technology: using EAD when CID is not enough

The ability to tune electron kinetic energy extends the utility of the approach to all maolecule types, from singly charged small molecules to large
multiply charged proteins. EAD allows for a range of reagent-free electron-based fragmentation mechanisms with a single device, and it has the
capahility to fragment peptides while retaining critical MS/MS information for both identification and localization of PTMs. Unlike other electron-
based fragmentation techniques, EAD delivers reproducible, consistent data, even at fast scan speeds, and it is compatible with UHPLC time
frames, delivering higher efficiency than electron-transfer dissociation (ETD]. In this instrument, geometry coupling EAD with the Zeno trap allows
for detection of very low abundant diagnostic fragment ion species, leading to greater sequence coverage.

Zeno CID

100%
o

On0"

o A _OH
Darunavir-o-glucuronide ol or
/O

S0 OYNH ANy
//S

HaC™ “cHy
Q § H

100 150 200 250 300 350 400 450 500 550 600 650 700

Mass/Charge, Da

Zeno EAD
Parent mass
100%
No low mass cut-off D L .
Confirmatory fragment arunavir-o-glucuronide
50% / requiredfor flllD ¢, Giucuronide fragment structure for
confirmation

H. 0
| i X
o 100 150 20‘0 - “250 I J300 350 : ‘400‘ ‘ : 45(; ‘ 500 ‘ 550 N 600 - 650 700 O\_,:5 H "

Mass/Charge, Da

The EAD spectrum produces an important fragment ion with the glucuronide preserved, which allows localization of the glucuronide modification. Also, low mass fragment ions
are preserved by using a QTOF-bhased platform.
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/Zeno MRM" unlocks new levels of sensitivity

Zena trap activation on demand gives the ability to detect lower abundance ions at the same times as thase in abundance, redefining the limits of quantitation
achievable with accurate mass. MRM™R is a targeted approach that delivers high sensitivity and selectivity for screening and targeted quantitation

Small molecule

8e5
6e5

4e5

Intensity, cps

2e5

0e0

3.05 3.10 3.15 3.20 3.25 3.30 3.35
Time, min

Targeted metabolite quantitation - Significant sensitivity gains in MS/MS.
Comparison of extracted ion chromatograms (XICs) for cAMP fragments
ohtained from MS/MS collect with Zeno trap on vs. Zeno trap off. Signal/noise
ratio improved ~12.5 fold when using the Zeno trap.

1.2e5 3.185

1.0e5
8.0e4

6.0e4

Intensity, cps

4.0e4

2.0e4

0.0e0

3.05 3.10 3.15 3.20 3.25 3.30 3.35
Time, min

Better sensitivity in MS/MS with 10x less sample. Comparison of XICs for cAMP
fragments ohtained from MS/MS collect with Zeno trap on (0.2 pL injection) vs.
Zena trap off (2 pL injection).
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Peptide quantitation

1500
[
)

= 1000
‘@
o
[}
iS5

- 500

0

2.8 3.0 3.2 3.4 3.6 3.8

Time, min

Targeted peptide guantitation - Significant sensitivity gains in MS/MS.
Comparison of XICs for LILTLTHGTAVC[CAM]TR fragments obtained from MS/
MS collected with Zeno trap on vs. Zeno trap off. Signal/noise ratio improved
~8 fold when using the Zeno trap.
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Intensity, cps

o

Better sensitivity in MS/MS with 8x lower cancentration. Comparison of

XICs for LILTLTHGTAVC[CAM]TR fragments obtained from MS/MS collect
with Zeno trap on vs. Zeno trap off. Zeno trap off at 6.18ng/mL and Zeno

traponat0.757 ng/mL.
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Software that powers the modern laboratory

The ZenaoTOF 7600 system is powered by the fully integrated SCIEX OS software, which acquires, processes and reports your accurate mass data.
Since its launch, SCIEX OS software continues to evolve its functionality to meet the ever-expanding challenges and opportunities
of analytical science.

Consistency, accuracy and connectivity are present throughout all the workspaces in SCIEX 0S software, along with powerful algorithms and
automation that will enable you to cut through complexity, straight to insight. SCIEX OS software streamlines your lab, delivering high-quality,
actionable data for a wide range of applications. With SCIEX OS software, you can;

Use a single platform for acquisitiaon,
processing and data management
Customize the software for specific
warkflow requirements

Enable routine and easily transferable
method development transferable
Increase efficiency and reduce method
maintenance with scout triggered (stMRM)]
Configure workstations, user rales,
permissions, projects and workgroups
from a single workstation with the Central
Administrator Console

“In new innovations, the software is key,
as the software enables the creation of
results. Software that integrates data
acquisition, processing, interrogation
and reporting gives added value in terms
of the efficiency with which these results
can be generated.”

LIEVE DILLEN

Senior Principal Scientist

for Assay Development

and Analytical Support,
Development Bioanalysis
group, Janssen R&D0, Belgium
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Delivering insight

Software is the vital connector between technology and insights that will drive discavery. Whether you are characterizing potentially complex
proteins, routinely screening or quantifying modalities in complex matrices, they each require advanced data processing technologies to

interrogate data and deliver actionable insight. The ZenoTOF 7600 system is powered by a suite of software toals that will help you make
these discoveries within your existing data pipeline.

empowers
you with more than just
processing. Take advantage of
automated functionality, library
management and audit trails

for compliance. Get all the tools
you need for any LC-MS/MS
warkflow, fram routine to the
most complex, in a
single location

Learn maore>.

©

OneUmics

Big data needs the power of the
cloud to process it. Whether
you are conducting proteomics,
metabolomics ar genomics
research the has
the power, precision and capacity
to derive insight from large
multi-omics cohorts. One cloud.
Countless opportunities.

Learn more>

Achieve clarity with your
biotherapeutic by
Leveraging the latest acquisition
technigues. Built on a heritage
of proven performance,

delivers highly accurate and
informative workflows for
fully characterizing protein
biotherapeutics. Reach
decisions on the most important
critical quality attributes for
biopharmaceuticals faster and
with more confidence

Learn more>

delivers a highly accurate and
flexible workflow for impurities
and biotransformations for
a wide variety of therapeutic
molecules,. Builtinto the
architecture of SCIEX OS
software, Molecule Profiler
software ensures a seamless
acquisition and data
analysis experience.

Learn more>

MarkerView

To gain valuable insight into any
trends within their mass spectral
data, many scientists will
visualize their data by performing
PCA and statistical analysis on
large data sets, MarkerView
software enables SCIEX users
to quickly and efficiently explare
statistical correlations with
direct connections back to the

raw data.

is now incorporated into the
evolving SCIEX OS software
ecosystem and provides a single
software solution for
find meaningful relationships
more rapidly, reducing
cross-platform navigation.

Learn more>

Third Party software compatibility:

b, PROTEIN METRICS

HIGH-THROUGHPUT METID

&
Genedata (C‘) e -Yll-

Spectronaut™ Pulsar

Skyline
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The ZenoTOF 7600 system in action
application examples
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/Zeno SWATH DIA for higher-throughput proteomics

Because of its depth of proteome coverage and quantitative reproducihility, SWATH DIA has quickly become the method of choicefor large-scale
proteomics studies. Zeno SWATH DIA takes this a step further with the added sensitivity gains that the Zeno trap provides. With its increased
sensitivity, Zeno SWATH DIA now opens the doar for fast and precise large-scale proteomics studies using higher flow rates and lower

sample loadings.

With Zeno SWATH DIA, you can:

e |dentify and guantify up to 2x as many proteins compared to traditional SWATH DIA approaches
e Shorten ru ntimes to as little as 5 minutes with minimal compromise in proteome coverage
® Reduce sample size to a tenth or twentieth with low loads of 10 ng

Learn more —

K562 cell lysate protein groups identified and quantified using fast gradients Comparison of SWATH DIA and Zeno SWATH DIA at analytical flow rates

10 minute gradient 5 minute gradient 10 minute gradient 5 minute gradient " 5500+

4907

5000

3500

3000

25004

Protein groups
Protein groups

2000+

1500

1000+

500

AJ %02 payiuenh sdnoib uisyoid jo abejusaiag

50 100 200 13 25 50100200250 13 25 50 100200 0-

391 1562 62.50 125.00 250.00 500.00 1000.00 2000.00
K562 cell lysate loading [ng)

K562 cell lysate loading [ng)

i i il < i <
B Protein groups identified B Protein groups <20% CV B Percentage quantified <20% CV B SWATH O B Zeno SWATHDIA B Protein groups 20% OV B Protein groups 10% GV

Comparing 10 min and 5 min gradients. The number of proteins identified at <1% FOR and guantified Comparison of SWATH DIA with Zeno SWATH DIA for high flow rate proteomics

at<20% CV across a range of loadings was studied. 80-30% of proteins identified are also quantified experiments (K562 using 800 pl./min, 5 min gradient]. Left: Zeno SWATH DIA

with these fast gradients. identifies and guantifies significantly mare proteins and peptides than SWATH
DIA across many different sample loading amounts. Right: Comparison of average
number of I0s across 3 replicates (faint gray), number of consistent 10s (dark gray],
guant < 20% CV (medium gray], quant < 10% CV (light gray].

S %
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Over 40% more proteins identified using Zeno MS/MS

Utilizing high-throughput microflow methodologies, the ZenoTOF 7600 system breaks through the 3,000 protein groups in 21 minutes for the first time.
Unique Zeno trap activation praovides significant gains in peptide and protein identifications for proteomics experiments. Protein identifications

improved by up to ~45% and peptide identifications improved by up to 145% comparedto previous TripleT OF systems.

Read technical note —

Zeno DDA
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Impact of using the Zeno trap for DDA. The TOF MS is shown for a peptide at 25 ng
sample load, which was triggered for the Zena MS/MS. The isotopic fidelity is shown
up to the M+4 isotope.
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Impact of using Zeno trap for IDA. The Zeno CID MS/MS is shown far the precursorin
figure 15. For a low abundant precursor a high quality MS/MS for identification is acquired
with near complete sequence coverage and excellent signal to noise.
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Peptide and protein gains

Gradient duration (min] 1000 ng
0,
Peptide Gains 10 /et
45 145%
0
Protein Gains 10 L
45 46%

The impact of the Zeno trap on CID DDA aver previous platforms is shown. Significant
improvements in both peptide and protein numbers are ohserved
at shart and medium gradient lengths.

Peptide and protein IDs for HeLa at 500 ng on 60 SPD method*
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SCIEX ZenoTOF 7600 protein groups

SCIEX ZenoTOF 7600 peptides
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Routinely achieving high protein and peptide identifications at high throughput is
difficult. When coupled with a highly reproducible microflow solution, the ZenaTOF
7600 system drives significant protein and peptide identifications, breaking through
>3,000 protein groups and >20,000 peptides using technical quadruplicates. [*Evosep:
Towards a Standardized Omics Platform with the 60 SPD. ]
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Proteomics example:
moving towards industrialized nanoflow proteomics
using Evosep One with Zeno SWATH DIA
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Quantitative proteomics results with Hel a cell digest at various samples-per-day (SPD] throughput methads using Zeno SWATH DIA. (A]
Numbers of protein groups and precursors quantified from different on-column loadings of Hela cell digest using different SPD methods.
Data were obtained from library-free searches of Zeno SWATH DIA triplicate injections for each experiment using DIA-NN software. The
resulting “pg.matrix.tsv” and “pr.matrix.tsv” files were used to report the numbers of protein groups and precursars, respectively. (B] Vialin
plots shawing %CV distributions for precursors from the different on-column Hela cell loadings using the different SPB methods.
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Proteomics example:

leveraging the speed of Zeno SWATH DIA for guantifying

proteins/peptides using fast [5S-minute] gradients
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Numbers of protein groups identified with <1% FDR and quantified with
<20% CV. These analyses were performed for 200 ng injections of K562
and HelLa human cell lysate tryptic digests using Zeno SWATH DIA on the
ZenoTOF 7600 system with a 5-minute microflow gradient.
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Proteomics example:

using EAD at LC timescale for characterization of PTMs

on peptides

EAD fragmentation of a glycated peptide from human serum albumin
protein. A hexose modification was localized on a lysine using a near
complete ¢’ ion series. Detected fragment ion masses are shown in
red in the table below the EAD spectrum. The hexose modification was
located with 100% probability in Mascot software. Bold red indicates
the fragments found with +1 charge state, while the red italics indicate
fragments found with a different charge state.

Localization of a phosphorylation site near the N-terminus of a peptide
with tyrosine and threonine. The ¢’ fragment ion series enables
localization of a phosphorylated threonine adjacent to a tyrosine. The

¢’ ion series is shown in the spectrum and the modification site was
located with 99.98% probahility in Mascot software. Both the ¢” and z:
(z+1] ion series are highlighted in the table below the EAD spectrum and
the detected fragments (+1 charge state] are highlighted in bold red.

2000
1800
1800
170
1600
1500
1400
1300
& 0
=, 1 cy
E 1000
S aw
)
= m
600
pond Cy
400
300
. Tl aidnd Sl
3 A e T
200 300 400 50 600 703 w00 W0 100 1200 1300 W00 1500 W00 1700
Mass/Charge, Da
Symbol Res Mass  2(N) b Y z
» L 11308406 1 e ORI 0231782
v B |2 21315875 20626010 | 20092938
| T 10704758 3 420743 280719168 2790 6514
1] 11502654 4 42923438 270614400 268311746
L 113.08406 5 542 11544 23107 2574 05052
T MM |6 §43.38612 24780300 | 2661.00645
Krdea| 204173 |7 93351391 B ST | 235995078
v ELIL 1032 5623 WA | 20050005
- 137 05351 ] T 188776512 | 1970 74258
T 10704768 " 1270 68891 1850 020
-] 12904255 n 139973150 174566253
CICAM] 6003065 | 12 1553 76215 162061594
CICAM 160 03065 n M9 TRN 1460 58329
H 137058 “ 1856 85171 1300 55864 1263 53209 7
G 57.02146 15 1913387318 163473 | 146471 | 1147.48101 | 114348333 | 10
5] 5069 |16 ‘2028 50012 110647827 | 108345172 | 1090.45964 | 109146737 |9
L 11308406 ” 214156415 s FT4 42477 97543260 | 976 44002 8
L 113.08406 18 2255 06825 878 3678 861.340M 86234554 853 35636 7
E 12904288 Ll 2384 17084 765 2830 "4 29665 749.26447 750.277%0 6
ClCam 160 03065 20 2544 14143 636 24060 61927405 62022188 62122570 5
A noam 21 261517861 476 20955 458 15340 46019123 46119906 4
o TS0 |2 72055 40517201 | 38514623 | 30915411 | 39016191 |3
o 11502694 23 284523243 2901450 2731193% 2740207 275.13500 2
R 156.101M 2l 3001 33360 17511856 158 05240 15910023 16010805 1
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300 400 500 700 800 900 1000 1100 1200 1300 1400 1500 1600
Mass/Charge, Da
Symbeol Res.Mass  #(N) b e v 2 241 242 #(C)
vV 9906841 1 10007568 | 117.10228 | 16457742 | 162875087 | 1629.75870 | 1630.76652 | 12
v, 16308232 |2 26313902 | 28016557 | /54670907 | 152960246 | 153069029 | 153162677 | 11
T[Pho] 18101401 |3 24215303 | 46117958 | 138364568 | 136661913 | 1367.6269 | 136863478 | 10
H 13705891 |4 58121794 | 598.23849 | 120263167 | 118560512 | 1186.61295 | 1187.62077 |9
E 12904253 |5 71025456 | 727.28108 | 106557276 | 1048.54621 | 1049.55403 | 1050.56186 |8
v 99.06841 6 80932295 | 826.34950 | 93653016 | 91950362 | 92051144 | 92151927 |7
v 9906841 7 908.39136 | 92541791 |83746176 | 82043520 |821.44303 |B22.45085 |6
T 10104762 |8 100843904 | 1026 46558 | 73839334 | 72136679 | 72237461 |72338244 |5
L 11308406 |9 112252311 | 113964965 | 63734566 | 62031911 | 62132633 | 62233476 |4
W 1260783 |10 130860262 | 1325.62897 | 524.26159 | 507.23504 | 508.24287 | 509.25069 |3
Y 16306332 | 11 147168575 3381828 | 32115573 | 322.16356 | 323.17138 |2
R 15610111 |12 762776685 17511895 | 156.09240 | 159.10023 | 160.10805 |1
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Comprehensive metabolite identification with electron-
activated dissociation EAD and CID

Read technical note —
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Through the enhanced sensitivity provided by

the Zeno trap, the ZenoTOF 7600 system enables
comprehensive and confident characterization and
identification of metahalites, along with the ahility

to detect low-level metabolites. These capahilities
are essential to critical processes such as drug
discavery, where the ahility to produce data promptly
must be in alignment with the pace of the process.
To demonstrate these capahilities, the figure to the
left compares the fragments indicated by comparing
results from EAD MS/MS spectra (top) with CID MS/
MS spectra [bottom) for precursorion m/z 617.3.
Fragmentions in pink highlight the unigue fragments
comparing the CID MS/MS and EAD MS/MS spectra.
A greater percentage of unique fragments were
identified using EAD. Diagnaostic fragments such
asm/z 397.2143 and m/z 465.2262 support the
N-glucuronide conjugation of verapamil. EAD TOF
MS/MS fragment mass accuracy was within 5 ppm,
enahbling confident metaholite confirmation and
identification.
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Accomplish outstanding quantitative performance for
bioanalysis of small molecule pharmaceuticals using
accurate mass spectrometry

Read technical note —

- Matrix blank » LOD 0.5 pg/mlL N LLOoG 1 pgfml
E o b Demands for improved sensitivity in routine bioanalytical
£ 103 _ 1o 1 assays continue to increase as drug discovery and
_E ; E - ? development programs focus on more effective, lower
= - E - | 3 . dosage compounds. Pharma development scientists
i supparting this work therefore require highly sensitive
T ~Ha a il and selective bioanalytical methods for quantitation. More
"ﬂrliﬁml'f’ff'_'?“'l"':':"' i M'L,J"""r'h';f:' Lt h:l' recently, accurate mass spectrometers, such as time-of-
T A ", flight [TOF) instruments, have been increasingly adopted
Matrix blank LOD 0.5 pg/mL oG 1 pg/ml for quantitative bioanalysis because they demonstrate high
21 300 w2 - selectivity. However, current TOF platforms still encounter
= 120 252 challenges with sensitivity when used for quantitation
2 s = i because of the loss of ion transmission between TOF
E s & ' p - pulses. An accurate mass spectrometer with improved
E_ : ™ i '| : ™ MS/MS sampling efficiency offers a robust and sensitive
E e i | "" platform to support routine bioanalysi. The ZenoTOF 7600
i i LAL' “ : Ll"h. ; - e system features a Zeno trap that controls the ion beam
3o e o el DV A g from the collision cell, facilitates greater ion transmission
firsa min s ke Tt id to the TOF accelerator and improves the duty cycle to
=2930% (traditional TOF is <30%). With the enhancementin
Matrix blank Lo 1 pe/mL LLOQ 3 pg/mlL the overall MS/MS sampling efficiency, the ZenoTOF 7600
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Confident structural elucidation of xenobhiotics

The ZenoTOF 7600 system brings a new level and depth of information to qualitative and quantitative workflows with EAD. When combined with the
Zeno trap, comprehensive fragment coverage can be obtained to enable mare confident structural elucidation.

The hardest challenge for CID is the fragmentation of conjugated metabolites, such as glucuronidation. EAD generates unique fragments, pathways
which enables the differentiation of isomers including, N- and O-glucuronides. These are otherwise lost during the CID fragmentation step, and
without the use of chemically synthesized standards, elucidation is rather challenging . With the EAD approach, 32 diagnaostic fragments were
detected. This was possihle because with the Zeno trap, the signal is considerahbly enhanced. Therefore, the use of EAD is a step forward towards
improved productivity with fewer experiments needed.

Zeno CID
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O, ~OH
A\ _OH
9 “OH
HO

Darunavir-o-glucuronide

Q" Y
0% L | . L . \/_::
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Mass/Charge, Da

Zeno EAD
Parent mass
100%
No low mass cut-off Darunavir-o-glucuronide
et fragment structure for
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confirmation

” H\Q
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Figure 5. The EAD Spectrum. EAD spectrum which produces an important fragment ion with the glucuronide preserved which allows localization of the glucuronide maodification.
Also, low mass fragmentions are preserved by using a QTOF-based platform.
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Multiple approaches for routine early-stage

bioanalytical quantitation

Read technical note —
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The ZenalTOF 7600 system is a highly sensitive
accurate mass platform that is well suited for use in

a routine, early-stage bioanalytical laboratory setting.
While Zeno MRM"® will be the approach of choice

for mast small molecule applications with higher
sensitivity requirements, in situations where compound
throughput limits method optimization time, a Zeno
SIM approach can produce higher guality quantitative
data than a typical accurate mass approach, with
reduced MS development time. Far compounds that
do not produce good guantitative fragments under
CID, and where Zenao SIM is not selective enough, Zena
EAD MRM"R is a viable, quantitative option that was not
previously available to hioanalytical scientists.
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Lipid characterization in lipid nanoparticles [LNPs]

Read technical note —

Lipid nanoparticles (LNPs] are effective non-viral vectars, which are widely used delivery vehicles for genetic
medicines such as messenger RNA [mRNA]. As a result, itis important to understand and limit LNP-related
impurities to help ensure genetic product integrity and mitigate risks to patient safety and product efficacy.

Zeno EAD can help you fully understand the structure of your ionizable lipid and related impurities by differentiating
between oxidated species and accurately localizing double bands or saturations. Avoid missing relevant product
excipients by leveraging a linear dynamic range >5 orders of magnitude and signal-to-noise enhancement with

the Zeno trap.
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Characterization of O-linked glycosylation inetanercept
by EAD

Read technical note —

Peptide mapping analysis is widely used for glycopeptide characterization, providing protein sequence information

and glycan profiling simultaneously. However, traditional CID often fragments the glycan structures and fails to

pravide an accurate confirmation of the peptide backbone and glycan localization information, especially with complex
O-glycoproteins, which contains multiple partially occupied glycosylation sites. Achieving accurate and comprehensive

information is becoming increasingly challenging.

EAD allows for optimized peptide fragmentation on glycopeptides. Through high-sequence coverage, it enahbles
accurate localization of glycans and confident identification of peptides. The figure below highlights the power of EAD
for identification and localization of O-linked glycosylation in etanercept. The unique ability of EAD to pinpaint the
pasitions of glycosylation further enables the differentiation of positional isamers of O-glycopeptides.
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Complete characterization of lipids in a single experiment

Lipids are a complex group of compaounds with subtypes that share a similar high-level structure. For example, triglycerides consist of a glyceral group
bonded to 3 long hydrocarbaon chains with additional functional head groups attached in some cases. Small but meaningful differences between lipid
species such as the location of a single double bond along the hydrocarbon chain, can have important implications for health and disease. In a single
experiment, EAD provides all of the information for complete lipid characterization that normally requires multiple technologies and experiments.

Complete characterization of lipids involves the identification of;
e Head group ® Regio-isamerism e Cis/trans isomerism
* Backbane ® Double bonds

Single experiment lipid characterization

100% 4

90% " 1.5%
1.4%
80% 12%

70%

60%

% Intensity (of 5.0e4)
o
Y

50%

40% 0.2%

% Intensity (of 5.0e4)

‘Hh L m‘k Al J

‘ dodel AH

o

30% 1 . 500 520 540 560 580 600 620 640 660 680
Mass/Charge, Da

700

720

740

760

20%

10% 2. 5

0% bbbt b . . M . . |
100 150 200 250 300 350 400 450 500 550

Mass/Charge, Da

600

650

700

750

800

Fragmentation patterns

1. EAD produces diagnostic fragments of:
e Head group
- PC[SM), PE, PS, PI, PA, PG

1 HQ
;\/ﬁ\ +2°
=
\
(0] [©) o
o
o
Head group variations

2. Backbone (glycerol/sphingoid)
e Regioisomerism [sn-1, sn-2, etc.)

sn-1has one more
carbonthansn-2

HQ
_PC
\
(&) ) o
o
sn-2
o

3. Chain structure
e Length and double bonded positions
e Double bond stereochemistry

- saturated

2H 2H 0 O massdifference
- /

unsaturated

Single experiment lipid characterization. The complete de nova identification and characterization of the lipid PC 16:0 / 18:1(n-S:cis] in a single experiment.
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| earn more about the Zeno revolution

Technology pack

High resolution accurate mass spectrometry

Access now —
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SCIEX Now support network

SCIEX Now

Manage your instruments

+ Submit and manage support cases, track status
and view history

+Access online training courses and articles

Manage software licenses linked to your
registered instruments

View and report critical instrument statistics when
connected to StatusScope remote maonitoring
service

- Beapartof the SCIEX community by submitting
guestions and comments

- Receive notifications from SCIEX with content
based on your preferences

d CONTACT SCIEX NOW

SCIEX Now Learning Hub

SCIEX Now Learning Hub success programs pravide
LC-MS and capillary electropharesis (CE] training
customized to meet your exact needs

With a selection of training methods and certifications
available, you can build a mass spectrometry learning
program that is most suited to your lab and users

Starting with a clear understanding of your
desired learning outcomes, we help you improve
lab productivity and consistency by designing and
delivering a program that is focused on knowledge

advancement and retention

- FIND OUT MORE

The SCIEX clinical diagnastic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available
in all countries. For information on availahility, please contact your local sales representative or refer
to www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic
Procedures. Trademarks and/or registered trademarks mentioned herein, including associated logos,
are the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain
other countries (see sciex.com/trademarks). @ 2023 DH Tech. Dev. Pte. Ltd. RUO-MKT-19-13373-B
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International Sales

500 0Id Connecticut Path For our office locations please
Framingham, MA 01701 USA call the division headquarters
Phone 508-383-7700

or refer to our website at
sciex.com/offices
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