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§ | 1sE %
Merkur CountKit Cont.Eur 8
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R SN %
EASY-Spray Source Kit (NG)  A—
4 £5082 POt 1 SET
AR B .
FAIMS PRO DUO
5 £MS03-10001 R S R R R 1 SET
BIRTEAE TR A
ROUAR AT R4
VANQUISH NEO SYSTEM
6 VN-$10-A-01 All-in-one nano-, capillary-, and micro-flow LC 1 SET
ERPORIR AR AT 450
VANQUISH DISPLAY
7 6036.1180 i S 1 SET
RIERITRIR &
g VN-CL0-A-01 COLUMN COMPARTMENT N 1 SET
VRS AR AR
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12 DNV75500PN DNV PEPMAP NEO C18 2UM 75UMXSD0MM 1500 B 1 EA
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16 174502 NANC GUARD HOLDER + NANOVIPER FITTINGS K 1 EA
17 | COL-nano050NeoB [50cm uPAC™ Neo HPLC COLUMN 1  EA
181 COL-CAPHTNEOB [UPAC NEO HIGH THROUGHPUT MPLC COLUMN 1 EA
19 ES993 Nano Easy 10um Emitter w/o line 2 EA
EHECEE Sy el
20 851001478 SW, PD 3,1 WITH CHIMERYS 1 YR LITE 1 SET
21 Local B IR AT AR VR RS A 1 SET
oty
22 Local 12KVA UPSER G B i e (0 108 1 SET
23 Local e iR 2 Whase 1 SET
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Letter of Authorization

BES

We, Thermo Fisher Scientific inc., duly established under the laws of Delaware, U.S.A., hereby authorize our
wholly-owned subsidiary, Thermo Fisher Scientific Taiwan Co., Ltd., duly established under the laws of the

Republic of China to perfarm such acts as follows:

(1) to be our full-fledged representative in Taiwan regarding all products manufactured by Thermo Fisher
Scientific Inc. and to be sold in Taiwan;

(2) asamember of Thermo Fisher Scientific Inc., in its own name and representing the manufacturer, to
make statements regarding the quality and technical specifications of the products in accordance with

our formal product guidelines and specifications in relation to any bidding projects in Taiwan.

Thermo Fisher Scientific Inc., confirms the validity of the quality and technical specification statements issued by

Thermo Fisher Scientific Taiwan Co., Ltd., within the authorization scope as stated above.
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On and behalf of /X3
Thermo Fisher Scientific Inc.
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Name @44 Vijay Chaddah
Title B #%: Senior Corporate Counsel

Term of Authority AR : From (&) 1 January 2015 t; i
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Certificate of Completion

This certifies that

Jenny Lin

Has successfully completed

Orbitrap Exploris Series 480/240/120 System Service
Training

Issued electronically and
approved by:

Valid Certificate no expire date:
TFS - Learning Management

= H/3/2023 System, Training Mentoring,
and Certification Group
tmc.training@thermofisher.com

The certificate is only valid during employment with the Thermo Fisher

The world leader in serving science Scientific including its subsidiaries and certified contractors.
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Certificate of Completion

This certifies that

Jordan Yang

Has successfully completed

eLearn: Vanquish Neo System Service Training

Issued electronically and
approved by:

Valid Certificate no expire da
Thermo Fisher University LMS
Oct/11/2021 Certification Management and
Compliance Group
tmc.training@thermofisher.com

The certificate is only valid during employment with the Thermo Fisher

The world leader in SEViG SCIECE Scientific including its subsidiaries and certified contractors.
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Now, achieving the extraordinary is easier

LB
i

The Thermo Scientific™ Orbitrap Exploris™ 480 mass spectrometer
coupled to the Thermo Scientific* Vanquish™ Horizon UHPLC system.

Obtaining comprehensive, high-confidence research insights
requires new levels of instrument performance, robustness, and
ease of use. Welcome to the extraordinary accuracy, certainty,
confidence, and simplicity of the Thermo Scientific” Orbitrap
Exploris™ 480 mass spectrometer. Become empowered to
translate each research step to a new level of insight with a
next-generation ownership experience coupled with an
intelligence-driven experimental approach. In addition to renowned
qualitative performance, you'll obtain market-leading quantitative
performance to solve your most complex challenges with ease.
From exploratory to targeted guantitation, find the power and
reliability to make large-scale studies possible, while reducing
everyday hassles to increase productivity. And achieve it all,

remarkably, within a compact footprint.

Making genius simpler




® Next-generation user experience
Built on our next-generation unified architecture, the Orbitrap Exploris 480 mass spectrometer delivers ease-of-use without
sacrificing high performance. Hardware and software harmonization across our LC-MS portfolio reduces procedures to
learn and enables you to transfer accessories and methods, streamlining your ability to translate science to the next step.

® High-performance, high-throughput insights
Solve complex research issues with next-level guantitative and qualitative insights. Combine an intelligence-driven
approach with market-leading sensitivity and spectral quality for game-changing productivity. proteome coverage. and
maximum certainty in small and large-scale studies. Ready-to-use curated workflows based on intelligent method

parameters leverage enhanced instrument performance to deliver high confidence and high throughput.

® Robust and reliable everyday performance
Exceptional instrument robustness and everyday reliability maximizes uptime and productivity to meet your large-scale
study sample throughput requirements. The improved design architecture ensures reproducibility from one instrument to

the next so you can focus your research.

@ Focus on your science, not on instrument setup
Inlegrated instrument control, data processing, and servicing software allow staff of all skill levels to focus on their science.
Intuitive tuning and method setup, single calibration across the mass range, along with pre-defined methods, and common
data acquisition schemes and components, add to usability, data quality. and throughput.

Fine isotopic structure baseline resolution
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Twenty years of
know-how, designed into
our fourth generation
quadrupole-Orbitrap mass
spectrometer

The Orbitrap Exploris 480 mass spectrometer combines

technology refined over 20 years with advanced
capabilities, intelligence-driven approaches, day-to-day
reliability, and a compact footprint. Now scientists can
more easily and extensively deploy MS for rigorous,
high-throughput, high-sensitivity protein identification,
quantitation, and structural characterization.

OptaMax NG electrospray ion source
Positions reliably with easy-to-change
probes and needles commaon across
next-generation Thermo Scientific mass
spectrometers

High-capacity

transfer tube
-
»
 §
e ‘U
® .

EASY-IC internal
calibration source
Ensures easy, reliable
real-time mass calibration
of spectra in positive and
negative modes

Electrodynamic



Advanced Quadrupole Technology (AQT)
Improves sensitivity with 0.4 Da FWHM
precursor isolation widths and prolongs
endurance with configuration switching

Independent charge detector
Improves control of ion fills with
automatic gain control (AGC)

Advanced Active Beam

Guide (AABG) with axial Ultra-high field Orbitrap
gradient mass analyzer
Reduces noise and Resolution up to 480,000 (FWHM)
creases stness at m/z 200 and acquisition rates up . .
e robustness by / 5 - ¥ lon-routing multipole (IRM)
preventing neutrals from to 40 Hz, enable TurboTMT and < _
A I o improved manifeld snd pumsing Facilitates dynamic, extended ion trapping
entering the guadrupole S e - ® and performs higher-energy collisional

mass filter ?‘Dd @)
elir‘rq@i‘f}ﬁﬁ?" : -}miﬁTaI
~ e 3 U =
‘“hd'?y&f:—;mw-ﬁf_aﬁ

RN

dissociation (HCD) fragmentation

Add 166 ¢ e Thermo Scientific™ FAIMS Pro™ interface enhances precursor selectivity

experd ', 3 gili * Thermo Scientific™ EASY-IC™ source provides real-time 1-ppm mass accuracy

» e Thermao Scientific™ EASY-Spray™ NG ion source provides maximum nanoelectrospray performance
» Thermo Scientific”™ APCI probe for the OptaMax NG ion source, upgradable to APPI

e Thermo Scientific™ BioPharma option extends mass transmission and detection up to m/z 8000




Reproducible, reliable, and robust everyday performance

Built for exceptional robustness and everyday

reliability. the Orbitrap Exploris 480 mass
spectrometer maximizes uptime and
productivity. To meet the needs of your

large-scale studies, we designed and verified

indiviclual components as well as the entire
system to ensure reproducibility from one

Sustained cleanliness, streamlined
maintenance

Easy-to-clean, ultra-robust ion source with
probe capillary and ion transfer optics reduces

quadrupole contamination to sustain sensitivity.

Patented configuration switching extends
quadrupole maintenance intervals up to 200%,.
while automatic bake-out following a power
cycle saves time, getting you up and running
samples faster. The six-stage pumping system
controlled by a single turbo pump streamlines
planned maintenance.

=

Calibrate once for all your analyses

One robust calibration covers the entire mass
range from m/z 40 to 6,000 (or optionally to
8,000) with sub 3-ppm mass accuracy, making
it remarkably easy to achieve consistently
excellent mass accuracy for highest-quality data
and confidence in results.

Real-time 1-ppm mass accuracy

The standard EASY-IC source adds ease and
confidence with automated internal calibrant
delivery to achieve constant 1-ppm mass
accuracy. The source delivers calibrant ion as a
lock mass, and the instrument control software
uses the known mass-to-charge ratio of the
calibrant mass peak to provide real-time fine
adjustment of the calibration.
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The Crbitrap Exploris 480 mass spectrometer has beco

me our go-to system for large

cohort studies. Over six months of constant operation, the instrument has delivered and

maintained very high performance with minimal ongoing effort. The robustness of the
system is excellent, both with and without the use of the FAIMS Pro interface, and for
DIA studies which utilize high ion current.”

Inter-system reproducibility for high-performance peptide and protein identification
The Orbitrap Exploris 480 mass spectrometer defines next-generation performance for protein
and peptide identifications in its class with very high reliability across instruments—a mandatory
requirement for large-scale studies.

Avg: 5,879; CV: 0.9% Avg: 66,583; CV: 4.1%
| |
’ ’ ‘ MS?D
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Hﬁh’gfégure shows the number of identified peptides for each of the three locations.
- w 1
et

=

rSosc wsrd

oducibility, three operators at three different locations analyzed 1 pg of Thermo Scientific™
= st Standard (n=5). Left figure indicates the number of proteins identified at 1% false discovery

Jesper V. Qlsen, Professor,
The Novo Nordisk Foundation Genter for Protein Research. Denmark
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Focus on your science, not on instrument setup

The intuitive Method Edlitor features a drag-and-drop user-friendly interface with predefined optimized method templates
for a wide range of applications and high-quality results, making method development routine and transferable.

Method Editor

Global Parameters Scan Parameters

|
. = = =
B e O = 0 s=a O
[ e e

Effortlessly run
advanced experiments
with less expertise across
a variety of applications
using verified method
templates.

Ready-to-use templates combined with intelligent data acquisition and predefined instrument parameters enable generation of
high-guality data regardless of analyte of interest.



Cutting through complexity to deliver real insights

Comprehensively characterizing potentially complex proteins requires advanced data processing technologies.

Thermo Scientific™ Proteome Discoverer™ and Thermo Scientific™

BioPharma Finder™ software can interrogate

data to deliver real insights and the complete picture for your protein analyses.

Enable complete characterization of biotherapeutic proteins
Whether you are performing native or denatured intact protein mass analysis.
top- and middle-down analysis, or peptide mapping workflows, BioPharma
Finder software rapidly provides the insights your data contain.

Workflows facilitate comprehensive data interpretation and visualization, allowing
vou to confidently characterize biologics with speed and ease. From novel

deconvolution algorithms that generate complete results. to easy-to-understand
data visualization tools, the software helps you confidently characterize proteins.
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Example of TMTpro 16-plex support in Proteome Discoverer software revision 2.4 and above.

Identification and quantitation of proteins in complex samples

Proteomics research requires more than just identification. Proteome Discoverer
software simplifies the identification and quantification of proteins in complex
biological samples for a wide range of proteomic workflows, from protein and
peptide identification, to PTM analysis, isobaric mass tagging, and both SILAC
and label-free quantitation.

Mapping quantitation channels to biological information reveals the biological
context with automated protein identification and annotation using gene
ontology (GO) classifications, PTM sites, and literature references from public
databases, while results are easily visualized and statistically validated.

Historically it took weeks to evaluate data, ruling out many false

positives. BioPharma Finder software is a unique solution that

has efficient workflows meaning that you don't need to spend hours

fine-tuning parameters to get the right answer the first time. For

comparative quantitative madification analyses, we have gone from

two weeks of analysis down to one day for multi-batch samples.”
Guilong Charles Cheng, Alexion Pharmaceutical Inc., USA



With FAIMS, a reduction in the precursor interference problems
associated with the use of isobaric labeling in quantitative proteomics
MaX| mum Cel’tal nty experiments can be achieved. Our research demonstrates FAIMS is
. now a reliable and straightforward technology to be incorporated as

part of standard proteomics workflows,”

fo r d ee pe r’ faSte r Pierre Thibault, Principal Investigator,
= z - Proteomics and Bioanalytical Mass Spectrometry Research Unit,
qualitative proteomics

IRIC Proteomics Core Facility Scientific Direction, Canada

Obtaining high-quality protein and peptide Application areas that can benefit from FAIMS

identifications from complex hiological e Peptide identification
amples over a wide dynamic range with e Peplide guantitation
maximum sensitivity is a challenging but o TMT quantitation
necessary aspect of bottom-up proteomics, s Crosslinked protein structure Eo—
the Nne of all discovery rese . . S
and the foundation of all discovery research » Data-independent acquisition (DIA)
whether for protein structure-function studies
* Single cell proteomics

or protein quantitation. Superior mass
resolution, accuracy, speed, and intelligent
data acquisition approaches maximize the

d certainty of ler\ntl ications. With
i O|OII 480 mass ~pe' trometer,

own to 1he fmqip cell lex/@l
rhm@ 1*o (esuHF S0 ﬂ)u can

] A I
AL TE LUV L T R e o o A

The effortless selectivity provided by the optional FAIMS Pro interface with the
Orbitrap Exploris 480 mass spectrometer and the Thermo Scientific™ EASY-nLC™ 1200
system accelerates proteomics workflows with even broader and deeper analysis.
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FAIMS increases identifications for high-throughput studies

The Thermo Scientific™ FAIMS Pro™

interface minimizes co-isolation of isobaric peptides,

increases the number of unique peptides identified, and improves signal-to-noise to sample
low-abundance peptides, maximizing proteome coverage, Multiple CV (compensation voltage)

settings may be repetitively sampled to augment protein and peptide identification rates using

the same experimental parameters.

Increase peptide and protein coverage

&

6474

6600 80000 73312
6400
000 — 54710
p -
& 6000 3
e ® 40000
2 5800 5682 g
[ o
° &
* 8608 20000
5400
5200 0
Without FAIMS ~ With FAIMS
Replicate #

provides maximum covi

200 ng HelLa digest ove a2 gradient with multiple intra-analysis CV steps

between =50V and —7OV' 1ol i t ,500 protein groups and 74,000 peptide groups

were identified. Peptldegg’:b:ﬁ_p-an ’fﬁ'éte n group identifications were reproducible with

<2% and <1% coefﬂmeng er t@n Jectively. The false discovery rate (FDR) was 1%.
el 1 M)

szm“

Proteins

Increase proteome coverage up to 2x while decreasing run time

3500

2993

2947

3000 2885

2769 2756 2784
43% proteome

coverage increase

== No FAIMS

2500

2000

1500

1000

500
58%

12 min

CV-30 Cv-40

CV-35
FAIMS Pro Interface Compensation Voltage (CV)

Cv-45 CV-50 CV-55 CV-60 5 min 21 min

Proteome coverage
increase

500 ng Hela Digest using Evosep One |.C system (Evosep Biosystems, Odense, Denmark),
over 5, 12, and 21-minute gradient, analyzed using the FAIMS Pro interface. Proteome coverage
was increased from 41% to 58% for gradients ranging from 5 to 21 minutes. The interface
significantly increases protein coverage with short gradients enabling high-throughput
applications. Increased proteome depth was observed for all single compensation voltages
from CV-30 to CV-60, and across three different gradient lengths.

Data courtesy of Jesper V. Olsen, Professor. The Novo Nordisk Foundation Center for Protein Research.
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FAIMS enhances sensitivity for limited samples
and single-cell proteomics

Bottom-up proteomics workflows are now routine
with the analysis of hundreds of nanogram to
microgram sample amounts, representing the

protein profile of a few hundred-thousand cells.

For large sample cohorts where throughput and

A amﬁmylunar,epm rities, th@ ﬁrbitlap Exploris 480
! e the FAIMb Pro

“Workflow does not compromise the quantitative
e ——

¥ '\Q»,“i@ ined for the additional proteins
IFIQI’],H{J‘H Mﬁg 5t are reproducibly quantified with a

-(:ﬁ?’ﬁﬁ‘}n rf’h‘f gamtmn below 10%"
‘iﬁ" (“

M@My biologically relevant proteins are

only present in trace amounts. With single-cell level

sensitivity, the Orbitrap Explov is 480 mass
spectrometer delivers more complete biological
insights from low-level proteins to rare and individual
cells, overcoming the challenges of identifying only
the most abundant proteins.

14000
12000
10000
8000
6000
4000
2000

A B
Pierce Hel.a Digest Single Hela Cell 19387
Protein groups
10107 B Peptide groups
7071 i
5241
2776
— 1945 =508 2292 1ges
741 .
0.5ng 2ng 1HelaCell 5HelLaCells 55Hela Cells

Hela Digest HeLa Dvgest Hel.a Digest

The Orbitrap Exploris 480 mass spectrometer with the FAIMS Pro interface provides sensitivity from low-ng to
single-cell levels. (A) Instrument performance at low nanogram levels (0.5-2 ng Pierce Hel.a Digest Protein Standard),
(B) Instrument performance at single-cell levels (1, 5, and 55 HelLa cell).

2000

1600

1200

800

400

5ng 50 ng

W DDA
DDA FAIMS
DIA

W DIA FAIMS

500 ng

Combining the Orbitrap Exploris 480 mass spectrometer with the FAIMS Pro interface and a DIA strategy enables
sensitive analysis for short gradients, high throughput (>200 samples per day), and identification of 2500 peptides
per minute of gradient time. Overall, proteome coverage is increased by over 35% compared with data-dependent
acquisition (DDA).

* Jesper Olsen et al. https://www.biorxiv.org content/10.1101/860643v1



Best-in-class TMT multiplexed proteome quantification

Isobaric tagging strategies using Tandem Mass
Tags (TMT) are powerful tools for functional
biology studies and analyzing large sample
sets. The Thermo Scientific™ Tandem Mass Tag
(TMT)" MS® workflow delivers best-in-class
quantitation for multiplexed proteome analysis.
By leveraging intelligent data acquisition
methods, you can confidently quantify proteins
with minimal setup. In combination with TMT
reagents and the FAIMS Pro interface, the
Orbitrap Exploris 480 mass spectrometer has
the resolving power and speed to perform
Thermo Scientific™ TMT11plex™ and TMTpro™
16plex experiments with unrivaled confidence
and no compromise in coverage or depth.
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Next-level quantitative precision, accuracy, and throughput
Orbitrap mass spectrometer-based high-resolution accurate-mass
(HRAM) MS with TMT-based quantitation is the most frequently
published, leading isobaric tagging application available. We
continue driving improvements to deliver the quantitative accuracy
and precision needed to meet your research goals.

Increase Increase accuracy
throughput

and precision

Intelligence-driven MS
TurboTMT intelligent Precursor Fit algorithm

acquisition for faster ID for improved isolation
of quantifiable peptides specificity

Technology

FAIMS Pro interface
for gas-phase fractionation and decreased interference

Intelligence-driven acquisition algorithms, and FAIMS Pro interface
technology deliver highest-quality TMT MS/MS (MS?) quantitation.




Raw spectra to highest-quality data

TurboTMT intelligent acquisition based on novel
®SDM spectral processing further improves
resolution to baseline resolve TMT reporter ion
isotopologues and speed up spectral acquisition for
TMT11plex experiments. increasing throughput for
identification of gquantifiable peptides.

The Precursor Fit algorithm reduces co-isolated ion
interferences that mask true differences in protein
abundance..Rrecursors are selected on highest

O .
sHOdWiLht iLthe isolated window, resulling in
=) | -

:{\/F%grmﬁ 57) quality for better quantitative
pEEEoteome depth.

Signal

v

Time

efFT ®»SDM

Intensity

m/z m/z

M Isotopologues

TurboTMT intelligent acquisition improves
resolution to resolve reporter ion isotopologues

Isolation /
window 4

High specificity precursor
in Isolation window

MS/MS (MS?) trigger
and quantify

\ Isolation
o window

=i
| §
[ |

™

s

m/z

Low specificity precursor
in 1solation window

=

No MS/MS (M57)
trigger

Precursor Fit algorithm improves isolation specificity

Intelligent data acquisition strategies and algorithms with enhanced mass spectrometer technology produce

highest-quality data.



FAIMS reduces interferences for more accurate quantitation

Incorporating the FAIMS Pro interface in the workflow increases precursor

selectivity and reduces interference using gas-phase fractionation, resulting in

greater accuracy for TMT-based quantitation.

TMT-labeled Precursor Fit algorithm
peptides Isolation
window

1.2%

Quantify
—>

Isolation
window

Quantify
S

FAIMS Pro interface

Co-isolated
interference
compresses
TMT ratios

FAIMS Pro
interface reduces
interference and
improves accuracy

Thermo Scientific technology adds quantitative precision, accuracy, and throughput. The
Precursor Fit algorithm increases precursor specificity in the isolation window, reducing

co-isolated interferences.
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The combination of the FAIMS Pro interface, TurboTMT mode, and Precursor Fit algorithm
with the Orbitrap Exploris 480 mass spectrometer enables the TMT MS? workflow to deliver
TMT11plex results faster with (A) increased proteome depth and quantifiable peptides and
(B) improved quantification accuracy. 1 ug of TMT11plex yeast digest standard was analyzed

using a four-hour gradient.

Best-in-class reproducibility

The Orbitrap Exploris 480 mass spectrometer delivers everyday reproducibility
and QC performance capabilities necessary for high-throughput multiplexing
studies.
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TMT11plex analysis of 1 ug of a yeast digest standard analyzed using a 60 minute gradient
per injection. Interference Free Index (IFl): based on met6A, his4A, or ura2A yeast strains
used to assess ratio distortion for TMT quantitation.
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New paradigm in
targeted protein
quantitation

Verification of biomarkers and protein
expression studies requires sensitive
multiplexed quantitation of hundreds of

protein targets, often in large sample studies.

The Thermo Scientific™ SureQuant™ IS
Targeted Protein Quantitation workflow
enables life scientists to quantify proteins
with the highest confidence with unique
intelligent real-time monitoring of targets.
Bv leveraging labeled internal standard
iLds,s_m.,quwie the acquisition of

R Jdge{i:'o'tattibeptldes in real time, reliable
@ﬁ@;@mnhtahon of hundreds of targets

r

u-uamu e

iﬁgq@;‘;y |§é5 In bombmation vv|th Thermo

StreQuant™ targeted assay Kits,
omplete assay, including sample
|, for monitoring and guantitation
ptides in a single sample.
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Precise quantitative results for

targeted studies

To meet today's challenges, targeted quantitation
methods had to evolve from standard selected
reaction monitoring (SRM) to precise guantitation
of a limited peptide using high-resolution MS.
New strategies enable uncompromising
quantification of more targets with high precision
and accuracy, as well as easy setup to address
biomarker development and biological
questions in pathway monitoring studies.

Internal
standards

Sample

Spike Sl -labeled
internal standare [15)
peptides into sample

Yetermime proten panel

act protentypie peptides

with goadd LG-MS hehawior

o

LC-MS separation

The new gold standard: Intelligence-driven
acquisition for highest quantitative
performance

By leveraging SureQuant targeted assay kits.
the SureQuant method provides an easy-to-use
assay that delivers quantitation of more targets
without compromising sensitivity. The intelligence-
driven SureQuant method uses IS to guide and
dynamically manage quantitation of peptide
targets, while maintaining the highest accuracy
and precision.
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Spiked stable-isotope-labeled (SIL) internal standards are monitored in “watch mode” as the instrument rapidly scans

for the presence of the IS peptides. When an IS is detected, an MS/MS (MS?) scan is triggered and fragment ions are
matched to an IS reference list. If matched, the method switches to “quantification mode” where spectra for the
endogenous target peptides are acquired at high resolution for accurate quantitation.
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Sensitive, accurate, precise, and more
complete targeted protein analysis
Compared to traditional methods, the
SureQuant method increases resolution and
ion fill time, without compromising cycle time,
resulting in higher sensitivity and maore reliable
detection of peptide targets.

AKT/mTOR key cancer biology pathway

gegaeted MS Assay

Flexible with higher throughput for
targeted quantitation of pre-defined or
custom peptides

The SureQuant method is flexible and can
be used to quantify custom peptide targets,
and monitor large panels of proteins, such as
in plasma with the PQ500 human plasma kit
(Biognosys AG, Schlieren, Switzerland), with
outstanding dynamic range and quantitative
precision, making it possible to increase
throughput without any loss in reproducibility.

From cancer pathway to reliable assay

SureQuant
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Compared to PRM methods, the SureQuant method increases resolution by a factor of four, and fill time by a factor of six, without compromising cycle time.
The result is higher sensitivity and more reliable detection of targets, as shown here for peptides from the protein targets GSK3a and AKTS1 from the AKT/mTOR

pathway—a key cancer biology pathway.



Spectral quality and sensitivity simplify Biopharma analyses

Achieve simple, robust, and high-spectral-quality intact-mass data acquisition for denatured protein analysis. The Orbitrap Exploris 480 mass
spectrometer pushes the boundaries of routine analyses with added resolving power of up to 480,000 (FWHM) at m/z 200. Obtaining baseline
resolved peaks for a 50kDa heavy chain is now simple, providing deeper insights than previously were possible. HRAM analysis of the protein
chains of monoclonal antibodies at the subunit level is easy, rapidly producing the answers you require with high mass accuracy and confidence.
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Achieving structural insights at the subdomain level are effortless. Trastuzumab was reduced, and the light and heavy
chains separated by reversed-phase liquid chromatography. The light-and heavy-chain spectra obtained were
deconvoluted using the BioPharma Finder software Xtract and ReSpect algorithms, respectively. Information on the

18 heavy chain with the glycoforms was revealed, while monoisotopic masses for the light chain were also provided.



Routinely high-resolution for intact denatured and native protein analyses

The BioPharma option enables analysis of intact therapeutic proteins under native-like conditions.
Superior ion transmission allows use of high-resolution settings to resolve protein modifications such
as glycosylation and conjugations. Isoforms and glycoforms are easily and confidently differentiated
and determined when analyzed in their intact native and denatured conditions for maximum
structural insights.
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Easily achieve accurate and robust native protein characterization with mass detection
up to m/z 8000. Confirm the glycoform profile under native and denatured conditions with
exceptional data quality and spectral clarity to simplify interpretation,
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Almanac web-based monitoring and management

Stay connected to your science. See how the Thermo Scientific™ Almanac™ appiication can help you get the

most out of your instruments.

thermofisher.com/almanac

‘:l Technical and online support: peak performance for your instruments

Helping you keep your instruments running at peak performance is our goal. Whether you're looking for an
instrument manual or spare parts. want to submit a repair request. or check on the status of your warranty
or service contract, we have every support option you're looking for.

thermofisher.com/technicalresources

Protecting your investments: unparalleled laboratory services

Unity™ Lab Services provides a single source for integrated lab service, support, and supply management.

Our customized service offerings and world-class service experts have the flexibility and experience to address
your laboratory’'s needs. We provide a complete portfolio of services and support solutions designed to help
you improve productivity, reduce total cost of ownership, and ensure performance throughout your laboratory.
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PRODUCT SPECIFICATIONS

Orbitrap Exploris 480 Mass Spectrometer

Extraordinary simplified

Introduction =) . ‘ %

The Thermo Scientific™ Orb¥trap Exploris™ 480 mass spectrometer
is a Thermo Scientific™ quadrupole-Orbitrap™ mass spectrometer,
based on the hardware and instrument control software designs
of the next-generation Thermo Scientific™ mass spectrometers
and incorporates extensive customer and service engineer
feedback.’

Built on the guiding principle of ease-of-use and reliable
hardware, robust system performance boosts sample
throughput. Soundness of data is assured with high-resolution
accurate-mass (HRAM) selectivity, high scan speed and best-
in-class mass spectral quality, all within a compact footprint to
conserve bench space.

Simplified operation, smart scheduling and execution of user
selected scan types deliver rich, high-confidence sample insights
for users of all skill levels in a wide range of applications from
small molecules to peptides and intact proteins.

Benefits

» Premium quantitative and qualitative performance with the
fast-scanning High-Field Thermo Scientific™ Orbitrap™
mass analyzer

» Next-generation software with intuitive tuning, single-click
calibration, drag-and-drop method setup, and pre-defined

experiments

Prolonged robustness and improved serviceably increase

uptime

Hardware and software shared with next-generation Thermo
"'mass spectrometers’' streamlines method transfer

Scientific
and familiarization

Compatible with Thermo Scientific™ next generation ion
sources including FAIMS Pro Duo interface

[

A
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:
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e Enhanced peptide quantitation with SureQuant and TurboTMT

* Extended mass transmission and detection up to m/z 8,000
with the Thermo Scientific™ BioPharma option

Hardware features

.
lon source —\ (’) %’@%

Thermo Scientific™ OptaMax™ NG ion source

« Ultimate sensitivity with an efficient, heated electrospray
ionization (H-ESI) sprayer to deliver maximum performance

with minimal optimization

¢ Additional non-heated low-flow calibrant sprayer for optimal
mass and system calibration

¢ Flow rates from 1-1000 pL/min:
- low flow needle 1-=10 pL/min

- high flow needle 10-1000 pL/min

¢ Enhanced rugge?@as-gpq&re@c
sweepgas  =o|fli5

-] “U’?»n
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lon optics
The atmospheric pressure ionization (API) interface consists of:
High-capacity ion transfer tube (HCTT)

e |mproved sensitivity and desolvation with increased ion flux
into the vacuum system

« \ent-free maintenance _
(2.9

Electrodynamic ion funnel (EDIF)

¢ A radio frequency (RF) device. efficiently captures ions as they
leave the HCTT

¢ Automatic tuning results in broad ion transmission curves with
reduced ion losses, increasing sensitivity
Advanced active beam guide (AABG)

¢ Reduces noise by preventing neutrals and high-velocity
clusters from entering the quadrupole mass filter using a
double bent design geometry

e Axial field along the length of the rods improves ion transfer
robustness
Advanced quadrupole technology (AQT) _,> >
—/\ A

« Segmented quadrupole mass filter for precursorion selection
with variable precursor isolation width from 0.4 to 1200 u

¢ MS/MS precursor ion selection with high transmission from
m/z 40 to 2500

¢ Prolonged uptime due to patented configuration switching
mode

lon-routing multipole (IRM)

¢ Robust ion trapping for MS scans and higher energy collisional

dissociation (HCD) (;) q‘
]

¢ Nitrogen collision gas

Automatic gain control (AGC)

Reliable AGC measurements for controlled injection of the
number of ions is ensured by the novel Independent Charge
Detector

Thermo Scientific™ Orbitrap™ mass analyzer

¢ Ultra-high-field Thermo Scientific Orbitrap mass analyzer with
4 KV central electrode voltage

e [ ow noise detection pre-amplifier

Vacuum system

e A compact single six-stage turbomolecular pump design
regulates the adequate vacuum in six stages for the aluminum
high-vacuum analyzer chambers

« Advanced vacuum technology reduces pressure in the ultra-
high vacuum regions, enhancing transmission of ions to the

2).b,

Thermo Scientific™ EASY-IC" ion source

Orbitrap mass analyzer

¢ Provides <1 ppm RMS mass accuracy under defined
conditions with minimum effort

« Generates optional internal reference ions for real-time
mass correction of spectra in both positive and negative
ionization mode

¢ Available as field-upgrade or factory-installed option

Optional hardware

™

Thermo Scientific™ BioPharma option

e Analysis of large molecules including intact proteins and large
complexes sprayed under denatured or native conditions

e |ncludes mass transmission and detection up to m/z 8000

(-_2 ‘>\ f ~
Thermo Scientific™ EASY-Spray™ NG ion source&)ﬁiéﬂﬁ

o Maximum nanoelectrospray performance with minimurf(%‘ %L
adjustment g%@

™"

Thermo Scientific” NanoSpray Fiex" NG ion source

e Supports static and dynamic electrospray experiments

« Compatible with liquid flow rates of 50-2000 nL/min

APCI probe for OptaMax NG ion source
e Compatible with flow rates 50-1000 pL/min without splitting

e The APCI probe can ?e/jpgréad\ed to APPI %ﬁg%? Zp\é&ﬁﬁt
: <

Thermo Scientific™ FAIMS Pro™ Duo interface

« FAIMS Pro Duo interface (nigh field asymmetric ion mobility
spectrometry) augments analytical selectivity, enabling
identification and quantitation of more proteins while reducing
time-consuming sample preparation

e Performs oxw!@_e__ggys_:pp’§§§_t(actionatlon based on differential
=R (75

;13&; | |
s Optimized f :E@:ﬂ
RS
« CV switching:ime of

ion mobility {-
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Orbitrap Exploris 480 mass spectrometer ion path
Ultra-High-Field
Orbitrap Mass Analyzer

=1

High Capacity Advanced Active \
Transfer Tube Beam Guide (AABG) S
)
=== ==
== S
Optional Advanced Quadrupole == ==
EASY-IC Internal Technology (AQT)
Calibrant Source I —
== =

: Iﬁfﬁ'—'ﬁ“ﬁ‘lllmlwl E
W#:%ﬁ ===

o

C-Trap

OptaMax NG Electrospray G;g?sge[)nedtzgor lon-Routing Multipole

lon Source

Electrodynamic lon Funnel

Performance specifications __
(= 2
Mass Range Standard mass range m/z 40-6000, up to m/z 8000 with BioPharma option
Orbitrap Mass Analyzer Up to 480,000 at m/z 200
Resolution (L’) [ ( \)
Scan Rate’ e Up to 40 Hz at resoluti tting at 7500
can Rate K/)‘Q‘ p to z at resolution setting a 7)\»6,

External calibration achieves <3 ppm RMS drift over 24 hours; Internal lock mass calibration

Mass Accuracy* (;) L
achieves <1 ppm RMS drift over 24 hours; EASY-IC achieves <1 ppm RMS drift for at least 5 days

Sensitivity (7> \ O MS/MS: 50 fg reserpine on column S/N 100:1
X :
SIM: 50 fg reserpine on column S/N 150:1

Dynamic Range® >5000 within a single Orbitrap mass analyzer spectrum

Paolarity Switching One Full Scan cycle** <700 ms equals >1.4 Hz
(?‘) . 5 « One tSIM Scan cycle** <600 ms equals >1.6 Hz
Multiplexing Up to 20 precursor ions per scan ﬁg )i
J

Analog Inputs Channel 1 analog input (10 V), Channel 2 analog (=10

"’E"
hi’i% den

{13
Wl!l W ~m

[RY <
AR mpwv’

*Unae: definec conditions
“* One cycle consists of acouiring one Full Scan in positive moae and one Full Scan in negative mode at resolution setting GLE

07e tSIM Scan in positive mode and one t1SIM Scan in negative modle at resolution sefting 60,000




Data acquisition system
Data System

¢ High-performance PC with Intel® microprocessor
¢ High-resolution LED color monitor

* Microsoft® Windows® 10 Enterprise (Long Term Service
version) operating system

e High-speed real-time data acquisition and instrument control

o Automatic calibration of all ion transfer and analysis parameters
via instrument control software

Thermo Scientific™ Orbitrap Exploris™ instrument
control software

¢ Tune application for instrumental mass and system calibrations
and checks, diagnostics, and manual data acquisition

e Method Editor with a comprehensive application-specific
template library, method setup supported by tooltips, and
a and drag-and-drop user interface to facilitate method
development

» Consistent instrument control software whether using Xcalibur
software, Thermo Scientific™ Chromeleon™ ChromaTography
Data Systems (CDS) or Thermo Scientific" TraceFinder™ for

data acquisition

Thermo Scientific™ Xcalibur™ software

e Xcalibur software is the acquisition software for the next-
generation Thermo Scientific mass spectrometer portfolio

¢ Accelerates familiarization and reduces training needs

Thermo Scientific AcquireX Inteiligent Data
Acquisition Workflow

AcquireX data acquisition workflows provide comprehensive
small molecule sample profiling on an LC timescale using
automated, logic-based sample re-injection with inter-run
inclusion and exclusion lists

Operation modes
Resolution settings
Ranging from 7500 to 480,000 at m/z 200

TurboTMT intelligent data acquisition mode

Novel processing mode powered by Phased Spectrum
Deconvolution Method (PSDM) specifically designed to improve
the acquisition rate of TMT experiments

—

Advanced peak determination (APD)
Precursor annotation algorithm for improved charge state

assignment to increase the number of precursors available for

data-dependent analysis

Application-specific system templates
Sets optimal default instrument parameters and manages
application-specific system templates for easy method

development and execution

Application mode
Sets optimal default instrument parameters and manages

application-specific system templates for easy method

development and execution. Available modes are:

Small molecule
Peptide

Intact protein (included with BioPharma option)

General

Application Modes ‘Small Molecule’, ‘Peptide’. ‘IntactProtein’
are available

e With Application Mode ‘Small Molecules’, a method can apply

to Xcalibur AcquireX workflows (optional); it is a global setting
and applies to the entire run

‘Mild Trapping' is available with Application Mode ‘Small
Molecule’ and can be applied optionally for particularly labile
compounds; it is a global setting and applies to the entire run

With Application Mode ‘Intact Protein’, pressure regimes (low,
standard and high) can be selected for best performance with
native and denaturing conditions

APD is available optionally with all Application Modes. APD can
be checked for improved determination of a) charge states and
b) monoisotopic m/z values of isotopic envelopes

Multiple experiments can be set up within one method
One experiment can contain combinations of scans

‘Collision Energy Type’ can be selected: ‘Normalized (NCE)’
and, —Ab§gjute HCER
imw TRl

o .
. ‘Fixed’ and ‘Stepped




Scan functions
Unique scan types are available

e Full MS scan

e AIF

¢ tSIM

¢ DIA

o tMS?

and combinable within one single experiment, such as:
e Full Scan ddMS?

¢ Full Scan ddSIM

Both with ‘Number of Scans’ (= TopN), ‘Cycle Time' or ‘Scans per
Outcome’ (branching)

In addition, multiple experiments can be created combining all
of the above listed scan types.

Filters

Filters guide data-dependent (discovery and confirmational)
decisions on the fly and in real time. To achieve optimum results
when applying application-dependent filter settings, the user

is guided with the appropriate application-dependent default
parameter settings and tool-tip text

Filters can be selected as follows:

¢ Dynamic Exclusion

¢ |Intensity

e Precursor Fit

« Charge State

» Targeted Mass Inclusion

e Targeted Mass Exclusion

¢« MIPS (Monoisotopic Precursor Selection)
s Precursor Selection Range

¢ Apex Detection

¢ |sotope Exclusion

Targeted mass trigger
Performs data-dependent scans upon the detection of a defined
product ion for targeted, confirmational experimental set-ups

Optional data acquisition and analysis software
Thermo Scientific™ Proteome Discoverer™ software
Simplifies a wide range of proteomics workflows, from protein
and peptide identification to PTM analysis to isobaric mass
tagging, and SILAC and label-free quantitation

Thermo Scientific™ BioPharma Finder™ software
Provides complete protein characterization, including intact
protein mass analysis, top- and middle-down analysis, peptide
mapping or multi-attribute method (MAM) workflows

Thermo Scientific™ ProSightPC™ software
Stand-alone software for analyzing top-down, middle-down, and
bottom-up data

Thermo Scientific™ Compound Discoverer™ software
Streamlines small molecule unknown identification, determination
of real differences between samples, and elucidation of biological
pathways with an integrated suite of data analysis tools

™

Thermo Scientific™ TraceFinder™ software

Acquire and process your high-throughput screening and
quantitation with built-in intelligence, driving productivity gains
from data acquisition and processing to reporting

Thermo Scientific Chromeleon Chromatography Data
System (CDS)

Streamlined chromatographic and MS screening and guantitative
workflows within an enterprise and compliance-ready single
software application

Installation requirements
Power

e 2x208-240 Vac single phase, 15 A, 50/60 Hz, with earth
ground for instrument and source vacuum pump

e 115 or 230 Vac single phase, 15 A, 50/60 Hz, with earth
ground for auxiliary forepump

s 208-240 Vac single phase, 15 A, 50/60 Hz, with earth ground
for the data system
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Gas Weight
¢ Source gas: high-purity nitrogen gas supply ¢ 120 kg (265 Ib) without data system, vacuum rough pumps,
(>99% pure at 600 = 50 kPa [6.0 + 0.5 bar, 87 + 7 psi]) and optional items

A pre-regulator might be required to keep the source gas Environment

pressure within the required limits e System averages 3440 W (11,730 Btu/h) output when

considering air conditioning needs
¢ HCD collision gas: ultra-high-purity nitrogen
(UHP > 99.999% pure) at 600 + 50 kPa [6.0 + 0.5 bar] o Operating environment must be 18-27 °C (64-81 °F).

Relative humidity must be 20-80% with no condensation
¢ For EASY IC option: ultra-high-purity nitrogen

(UHP > 99.999% pure’) at 600 + 50 kPa [6.0 + 0.5 bar] ¢ Designed for indoor use at an altitude of up to 3000 m
Tt less than one ppm each water and oxygen (10,000 ft) above sea level
Reference

1 Thermo Scientific™ Tribrid™ mass spectrometers, Thermo Scientific™ TSQ Altis™ mass
spectrometer, Thermo Scientific” TSQ Quantis™ mass spectrometer. and Thermo
Scientific™ TSQ Fortis™ mass spectrometer

9784

Dimensions (w, d, h)
e 534 x 763 x 703 mm (21 x 30 x 27.7 in)
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7 API Source
API Spray Inserts

H-ESI Spray Insert

(=)

RN
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14 OptaMax NG lon Source User Guide

The H-ESI spray insert includes a metal electrospray needle insert, a H-ESI n0/2l¢, and the

heath gas and auxiliary gas plumbing. Sample and solvent enter the nozzle through one of
two H-ESI needle inserts: one is for low flow (less than 10 pL/min) and the other, for hlgh
ﬂow (greater than 10 pL/min). To change the needle insert, see "Replacing the Fl-E ST Metal
The H-ESI needle insert includes a stainless steel needle that extends from the sample inlet to
approximately 1.2 mm (0.05 in.) past the end of the spray insert nozzle. [igurc 11 shows the
H-ESI needle insert removed from the H-ESI spray insert.

Figure 11. H-ESI spray insert and its metal needle insert

T H-ESI needle insert
assembly

I
H-ESI spray insert
(without the needle insert)

Nozzlg ——————

The MS applies a large negative or positive voltage (typically +3 to +5 kV) to the metal
electrospray needle, which sprays the sample solution into a fine mist of charged droplets. The
H-ESI spray insert delivers the sheath gas and auxiliary gas to the nozzle. The sheath gas is the
inner coaxial nitrogen gas that sprays (nebulizes) the sample solution into a fine mist as it exits
the electrospray needle (see the light blue lines in F'icuic |2). The heated auxiliary gas is the
outer coaxial nitrogen gas that assists the sheath gas in the desolvation of sample solutions (see
the green lines in [ icure 13).

The auxiliary gas heats as it passes through the heater/vaporizer tube. The heater/vaporizer
tube (Iigure 7) is thermally insulated from the metal electrospray needle to prevent direct
heating of the sample solution. You can control the heater/vaporizer temperature from the
Thermo Scientific Tune or Method Editor application. The temperature range is from
ambient room temperature to 550 °C. For the recommended initial operating settings, see

the Inital Ton Source Parameters

F"fﬁ‘érrﬁ Scientific
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EASY-Spray technology

Plug-and-spray with state-of-the-art performance
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Effortless
nano electrospray ionization

J'L

Integrated design

Nano-flow LC-MS relies critically on perfect
connections between several pieces of nano-bore
tubing and high-voltage electrodes for the spray
ionization. Thermo Scientific” EASY-Spray” technology
provides an integrated and temperature-controlled
column-emitter design using a single Thermo Scientific”
Dionex” nanoViper” connection between the LC and the
EASY-Spray source to remove the most error-prone and

difficult connections.

Thermo

Mester  scienTiric !
|

o Plug-and-spray
nano-electrospray
jonization combined with
industry-proven columns:
the Thermo Scientific

EASY-Spray.

EASY-Spray source

2 | EASY-Spray Technology




“The optimization
and reproducibility
achievable by years of
nanospray experience
are built into the
device. Heated
UHPLC 50 cm column
chromatography was

not easy until now!”
— Paul Taylor, PhD

Hospital for Sick Children.
Toronto, Canada.

More than ever before

Thermo Scientific proteomics solutions are designed

to give you more than ever before:
more throughput, more sensitivity, more

separation power and more ease of use.

Thermo Scientific” EASY-nLC 1200 system
coupled with Thermo Scientific™ Orbitrap
Fusion™ Lumos™ Tribrid™ mass spectrometer

Thermo Scientific | 3



C

Plug-and-spray
nano-electrospray ionization

The EASY-Spray columns are high-tech assemblies that are carefully

manufactured to the highest standards in nano-flow chromatography.
Precision positioned glass

emitter with uniform ID and
untapered flow path

Circular design allows
column to be coiled
up. accommodating

long columns,

Integrated
ZDV union

Spray 1ip

The metal cylinder provides

Integrated column
a trouble-free high-voltage

nanoViper”
fitting (-) >\ heating (80-60 °C
! operating range) connection from the source
to the eluent
Classic nanoViper
connection

'...uo..._x
, e Y

connection

h m‘w!r J
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i I\ , -q
W an 1“' 5

T

% mscteenie

©
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Intensity

Excellent spray stability

Sample: Singly charged polytyrosine peptide
MS: Thermo Scientific LTQ Velos
Source setup:  EASY-Spray source direct infusion emitter

Camera provides
light and a
convenient,
magnified view
of the emitter tip

Simply press until
it clicks into place

Forward/backward
adjustment knob

Power and
sensor cable for
EASY-Spray
columng

Temperature
control display




State-of-the-art performance

Achieving state-of-the-art performance from nano-flow
LS-MS was never easier: simply plug-and-spray

EASY-Spray delivers performance, reproducibility and reliable results.

o 100 A o Column: EASY-Spray ES901 (15 cm x 50 um ID
e 5 i Thermo Scientific™ Acclaim™ PepMap™
i ] RSLC C18, 2 um)
g } 1 Peak width A:  2.5s FWHM
£ | | ! e e ax PeakwidthB: 3.0s FWHM
E J !‘ ) Time (many )
% 40 [ | l] | ' ‘ ’ ‘ o 3\(')?; Courtesy of Karl Mechtler, Institute of Molecular Pathology (IMP), Vienna, Austria
& wil ol ' Ul 1 k|
o 1‘. “ 1'\ \‘ l£ I ]rf B i | The combined column/sprayer fitted with nanoViper fittings eliminate
g ' I, ‘ ‘n i e ‘r A i ‘ S " dead volumes. The result: Ultra-sharp peaks (2.5-3.0 s full width half
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0 ‘;zotlm:;via\ we  maximum) that maximize peptide coverage.
Time (min)
Outstanding reproducibility ‘
:’4 4% 4 £03 1 2 wx g 3
7 BSA runs on a Thermo Scientific TSQ Vantage triple stage 1 e o B
quadrupole mass spectrometer. Retention time precision
w7 230 g 8 siv nen BE _— O
less than 0.2% RSD. LI e Lok B e
;,’ 1 8 : 8o 2964 B-:-;(hyv
- i ; 4 226 B s P lh i "‘llf R | 378 3 fare e oo
Courtesy of Paul Taylor and Thomas Kislinger, Hospital for Sick Children, Toronto, Canada. 2
o wman PPRE " n s un
. o sre vwzevy oolbi | "n)“k o2 30 | 38 B0 4 gp ga3t remat
Jom a3 nee ol ke ) 20 292 ; 76 3929 jaozs 426y -
" . 2 X 40
. . A8 Injection #1
100 - saaszm 5752792 3855 4603
Reliable results every time Wy w TE, e R,

5111
7994227 am 753?]104 s

EASY-Spray provides stable performance over time to match
today’s requirements for proteomics researchers.

o
e
S
5
2 ssam 9%
2100 1277 N o3 8704851 4564 Injection #30
5 B eI g e e g,
< 604 52705
40 10‘1‘;{?&7 581238 5103 5799 go14
) o0 4w 5903173 801757104 2584
Selected base peak chromatograms from 500 ng samples of E. coli 0 i o
digest analyzed on a Velos Pro Orbitrap instrument with over 45 repeat 1g8 o 2t W8S e 72’?’“ o o Injection #45
runs. A 50 um ID x 15 cm column was used for the separation. The g0l g N | osm e
gradient was 5% B to 30% B in 60 min at 300 nL/min. The column o Is%‘;’s‘ S
heater was set at 35 °C. 0+ —— S
5 » 5 60 65

ﬁ;@ tfbngave me

r.giéﬁseconds'

— Duncan Smith. PhD Paterson Institute for Cancer Research. Manchester, England.
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Excellent
inter-column
reproducibility

Column-to-column reproducibility

is extremely important in

proteomics, particularly when

running big experiments or multi-site
collaborations. The exacting assem-
bly precision of EASY-Spray columns
ensures class leading performance on
these parameters.

Amazing peak
capacity

The entire assembly is designed for
heavy use so you can utilize the full
pressure range of your UHPLC front-
end (up to 1000 bar) and benefit from
small particles and long columns.
Longer columns and longer gradients
both contribute to more identifications.

Temperature control

Column temperature control

immediately before the MS inlet increases
run to run reproducibility and allows

the use of even longer columns and/

or smaller particle sizes since elevated
temperatures lower eluent viscosity and

alLbaakprassure
n‘ "; 7 b w‘-ﬂ

va A
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Full compatibility

EASY-Spray source is fully compatible with the following
Thermo Scientific mass spectrometers and columns:

Thermo Scientific”
\, EASY-Spray” source . /.

Thermo Scientific” Q Exactive™ HF
hybrid quadrupole-Orbitrap mass
spectrometer

EASY-nLC 1200 system
Operational simplicity and excellent
performance

Fusion™ Lumos” Tribrid” mass

' Thermo Scientific” Orbitrap
l spectrometer

Thermo Scientific”
EASY-Spray” column
Thermo Scientific” Dionex™
UltiMate™ 3000 RSLCnano system
Versatility and unsurpassed
precision

Thermo Scientific” TSQ
Quantiva™ triple quadrupole mass
spectrometer

'M\., f"’ §

\,.,j -
moeFisher
E~~Niy*r I F1C

Find out more at thermofisher.com/EasySpray
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Enhanced selectivity
accelerates your analytical workflow

[he growing complexities of qualitative and quantitative analyses in both research and

routine applications demand more selective and sensitive analytical technigues, reduced

sample preparation, and confident data processing for a wider range of compound types.

With industry-leading technical depth in mass spectrometry innovation, Thermo Fisher
Scientific enables broader and deeper qualitative and guantitative analyses for small- and
large-molecule applications than ever before. ) 5

('- ; \

MS Pro Duo interface extends differential ion momility. capability

The Thermo Scientific™ FA
to multiple Thermo Scientific™ next-generation mass spectrometers, overcoming sample
sal "‘["ll*

o

complexity and matrix interferences regardless of chromatographic flow rate o
loading amount. Whether it's the discovery of novel analytes and putative biomarker panels,

or a need for enhanced quantitative performance, the orthogonal selectivity offered by the

every user

FAIMS Pro Duo interface delivers increased productivity and data quality for

thermoscieni

The FAIMS Pro Duo interface Is incorporated
with Thermo Scientific™ LC and MS systems
such as the Thermo Scientific™ EASY-nLGC™
1200 system and the Thermo Scientific™
Orbitrap Exploris™ 480 mass spectrometer to
provide selective identification of more proteins
and unigue peptides, increasing coverage

HHET

)

without extra work.
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Flexible to fit your work

Easily incorporated into existing targeted and untargeted
workflows, maximizes sample profiling across wide dynamic
loading amounts and chromatographic flow rates to increase

experimental productivity.

Easy to install, use, and maintain

One-way assembly and installation without breaking instrument
vacuum, simple calibration, and online Compensation

Voltage (CV) optimization routines ensure ultimate usability and
high-quality data for users of all skill levels.

State-of-the-art interface enhances performance and usability

With advanced hardware, the FAIMS Pro Duo interface not only
enhances experimental performance and data quality, a unique
design also makes it easy to set up, use, and maintain.

Optimized cylindrical geometry substantially increases ion
transmission to the mass spectrometer with short residence
times, allowing multiple CV settings per data acquisition method

Operates ideally across a wide range of chromatographic flow
rates (100 nL to 1 mL/min) or direct infusion

Assembly and disassembly are fast and do not require
breaking vacuum

e Assembly, including mounting to the instrument, takes less
than two minutes and is one-way with perfect alignment
and no fine-tuning

¢ Does not require standards for calibration

Precursor ions of interest formed at the ionization source and
introduced into the FAIMS Pro Duo interface are selectively
transmitted through the interface to the ion transfer tube and
into the mass spectrometer, based on the CV setting, while
otner ions are attenuated or filtered out. The resulting
orthogonal selectivity and increased signal-to-noise ratios
reveal what is important in your samples.

Increases depth of analysis without

extra work

Minimizes the time, expense, and variability of offline LC
fractionation by carrying out online gas-phase fractionation prior
to ion introduction into the mass spectrometer.

Conserves sample
Increases selectivity and sensitivity to maximize signal-to-noise
ratios and sample coverage while conserving sample.

High-voltage Quter vaoco.::.r::% fsoerab
waveform lead electrode
Inner
electrode

PEEK bushings for
electrode spacing




Orthogonal selectivity
adds efficiency to proteomics workflows

The FAIMS Pro Duo interface integrates directly into existing workflows to enhance
selectivity for a wide range of nanoflow proteomics applications, including post-translational
modification (PTM) characterization, single-cell proteomics, structural biology, and targeted
quantification. Gas-phase fractionation through differential ion mobility can increase

proteome coverage and improve qualitative and quantitative data confidence. In many
cases, the FAIMS Pro Duo interface provides the same coverage as time-consuming

The FAIMS Pro Duo interface integrated with

offline preparation.

Enhanced selectivity, expanded sample coverage

The FAIMS Pro Duo interface provides
orthogonal precursor ion selectivity based
on differential gas-phase mobility. The CV
setting determines which group of ions
are transmitted to the mass spectrometer
for detection. To expand sample coverage
in one experiment, multiple CV settings
can be used and repetitively sampled

o increase the number and type of

precursors detected and sequenced. The
CV settings can be optimized to enhance
transmission for subclasses of peptides
and proteins, such as cross-linked
peptides which generally have higher
precursor charge states and molecular
weights than co-eluting unmodified tryptic
peptides. Compared to experiments
performed without FAIMS separation,

the Thermo Scientific™ Orbitrap Eclipse™
Tribrid™ mass spectrometer.

stepping CV values results in gas-phase
fractionation that increases detection

of desired peptide types. By simply
changing CV values, FAIMS selectivity
can provide results that are similar to
offline physical methods such as strong
cation exchange (SCX) or size-exclusion
chromatography (SEC).

8500 Mouse-heart mitochondrial interaciome
aa06 fractions were evaluated for cross-linked peptide
3000
| iR] identification to demonstrate the benefit of the
2500 FAIMS Pro Duo interface. The three SCX
fractions were collected at the shaded retention
2z 2000+ times and analyzed using LC-XL-MS (standard
@ i
£ method) and LC-FAIMS-XL-MS. Additionally.
= e three replicate injections were performed using
1000 — different combinations of CV values. The bar
graph shows an approximately twofold increase
5004 in the number of cross-linked peptides
identified when FAIMS selectivity was applied
T T T T T T T T T 1 Interestingly. later SCX fractions required higher
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T,,”)t\ ) ! CVs as the charge-state distribution increased
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Selectivity expands confidence .
for characterization of glycoproteins °

Glycosylation is an abundant protein PTM that plays fundamental roles in various biological processes. A specific challenge in ‘ Cf
profiling protein glycosylation using LC-MS"is identifying all glycosylation sites and determining the microheterogeneity at each site.

The resulting digested sample can be extremely complex, containing modified and unmodified peptides. Additionally, the same ‘
peptide can be modified with different glycans that have minimal chromatographic separation and are present over wide dynamic @
ranges. Acquiring informative product ion spectra for lower abundance glycopeptides can also be difficult. The FAIMS Pro Duo ‘
interface enhances N- and O-linked glycoprofiling by modifying gas-phase fractionation using different CV settings to improve '

signal-to-noise ratios for glycopeptides, resulting in greater coverage and confidence.™

Increased glycoprotein characterization, simplified r Human IgE 0& ECS:”
HE
ha ano® 3

Complex biantennary glycan
o0
N a
Oligomannose glycan

IgE N394 glycoprofiling

100

Representation of Human immunogobulin epsilon heavy
chain (IgE P01854) with predicted N-glycosylation sites in
each constant domain. Identifying each glycosylation site
and profiing peptide glycoforms is challenging. The
predominant glycoforms for six N-glycosylation sites are
complex biantennary, whereas the N394 site is expected 1o
be comprised predominantly of oligomannose glycans
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External CV stepping i Internal CV stepping
Glycans per nstrument condition
Comprehensive N-linked glycosylation profiling of the IgE N394 site was evaluated using LC-MS and LC-FAIMS-MS. External CV stepping fone CV setting
per analysis) and internal CV stepping (two CV settings per analysis) experiments were performed to determine optimal parameters to improve signal-to-
noise ratios for enhanced detection of glycoforms and quality of resulting HCD and EThcD product ion spectra. The bar graph shows that changing the
CV settings provided greater glycoform coverage and relative abundance compared to experiments performed without FAIMS selectivity

With FAIMS This table lists the mest abundant IgE glycoform dentified
- i : per site without and with the FAIME Pro Duo interface
N140 A2S1GIF Nonglycos  A2S2F A2S2FB A2GOF ADGOF  operated at dwﬁu;m CV values. A CV setfing of -30 V
N168 A2S1G1B Nonglycos A2S2B A2S1GH A2G1 A2G1 en ﬂ:«:;{“a .'a[%@: mm of the unmodifisd
N218 A2S2F Nonglycos A2S2F A2S2F A2S1GIF A2S2F pe??}_de ‘f{ Té}‘ %&5 ;z;n@ﬁ enhanced
N265 A2G2F Nonglycos A2S2 A2S2 A2S1G1FB A2S2 oV B, J’ﬁé «MCNHC” wonstraied
N371 A2S1G1FB A2S1G1 A2S2FB  A2S1GIFB  A2S1GOFB  A2S1GIFB “‘Cé"m’ '58@ Troipreeton-and gharacier zalion
N383 A2G2F A2G2F A252FB A2G2F A2G2F A2G2F o J%}ﬁ"’g {P C‘%"C(‘“’"@ Mypdh-glycosylated
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*lzaham. ARA et al J. Proteome. Res 2027, 2017, 599
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Increased confidence
for low-level protein coverage

Recent research has focused on developing LC-MS methods capable of performing routine proteome profiling of very low protein
loading amounts, including single-cell lysates. While extraction, sample preparation, and chromatography have been optimized to
introduce peptides into the mass spectrometer, orthogonal selectivity is needed to enhance accumulation of multiply charged ions
relative to the more abundant singly charged background solvent and matrix ions. The FAIMS Pro Duo interface performs gas-phase
fractionation, enabling preferred accumulation of multiply charged ions to maximize the efficiency of data-dependent acquisition (DDA)
routines and increase proteome coverage. Short-ion residence time in the FAIMS Pro Duo interface electrode assembly enables use of
muitiple CV settings in a single run to increase proteome coverage. The improved signal-to-noise ratios provide higher match scores that
reduce false discovery rates (FDR) and that enable researchers to maintain high proteome coverage when using shorter chromatographic

™

gradients and improve quantitative accuracy when using Thermo Scientific™ Tandem Mass Tag (TMT™) multiplexing.

Preferentially transmits peptides, not solvent ions, for improved sample coverage

LC-MS DDA analysis LC-FAIMS-MS DDA analysis
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Everyday usability

ensures performance

Intuitive tuning and CV optimization for one compound or many using direct infusion or online chromatographic separation
simplify setup and use of the FAIMS Pro Duo interface with Thermo Scientific next-generation mass spectrometers. Simplified
optimization routines enhance experimental performance regardless of user experience or availability of purified standards.

Seamless integration is designed to support maximum productivity for your most demanding science.

CV optimization routines for Orbitrap and triple quadrupole mass spectrometers

Method Editor

Global Parameters
Settings

nfunon Mede \ad Cvoranognpt ~
Smatiehiee —_—
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Method Dusstan imie)
Mid Tregpng
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Screen capture displaying the data acquisition method used to perform
online GV optimization for Thermo Scientific™ Orbitrap™-based mass
spectrometers. CV optimization can be performed for a wide range of
sample components. The number of CV steps repeatedly cycled through
depends on the chromatographic peak width up to 20 CV settings.

Method Editor
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CV optimization of selected reaction manitoring (SRM) methods for Thermao
Scientific” TSQ Altis” and Quantis™ mass spectrometers The inset shows
the parameter settings that define the range of CV vollages and the ster
size throughout the direct infusion or LC gradient
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EtS-d5:- ¢ ESI SRM ms2 130.000 [79.999-80.001, 98.070-98.072}

Thermo Scientific” FreeStyle™ software is used to process the CV
optimization data from both instrument types. For each compound, the
RAW data contains measured intensities at each CV setting. In FreeStyle
software, checked options automate data extraction based on scan
filters used to acquire the data. This is an example of SRM optimization
on a TSQ Altis mass spectrometer.
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Improved targeted quantification
using full-scan HRAM MS methods

Confident targeted quantification across a wide dynamic range must be robust, accurate, and precise while maintaining throughput.
Full-scan high-resolution, accurate-mass (HRAM) MS detection can simplify method development for small-molecule screening and
guantification by using a single instrument setting to simultaneously acquire data on all precursor ions with m/z values within the
user-defined range. While the resolution and mass accuracy achieved using Thermo Scientific™ Orbitrap™ mass analyzers is sufficient
to separate ions associated with compounds of interest from co-eluting background ions, intense background ions transmitted through
the quadrupole mass filter can limit the intra-scan dynamic range for very low-level targets. Incorporating the FAIMS Pro Duo interface
into existing full-scan HRAM MS methods introduces orthogonal selectivity that can extend the lower limit of detection (LOD) and
guantification (LOQ) by eliminating unwanted matrix ions before they enter the mass spectrometer. Multiple CV settings can be
scheduled to enhance screening and quantification on multiple compounds.

Orthogonal selectivity lowers limits of detection

LC-MS
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imerfaze using optinmized CV values tor enhancea petformance. The total 1or : Wl its of FAIMS selectivity In
suppressing transmission of unwanted background ions through the interface by almuq sevenfold duumg elution (marked in grey) compared to the
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Automated data processing

Complex, targeted FAIMS Pro Duo interface LC-MS data are easily
processed for high-level data interrogation. Thermo Scientific™
Tracefinder™ software manages data acquired at different CV settings
and then merges the results into a concise, actionable report. In
addition to detected and quantified compounds, processed results
can also include dose-response, linearity, and LOD/LOQ.

The FAIMS Pro Duo interface integrated with the
Thermao Scientific™ Vanguish” Core HPLC system
with the Thermo Scientific™ Orbitrap Exploris™ 240
mass spectrometer.

Extends orthogonal selectivity over wide dynamic ranges
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Suppress chemical noise
for improved SRM quantification

Targeted biotherapeutic quantification in biological matrices relies on enzymatic digestion to improve detection. Quantifying surrogate
peptides covering unique protein sequence regions can improve the detection performance to enable reliable Pharmacokinetics (PK)
studies. Protein digestion, however, increases complexity by converting every protein into tens to hundreds of peptides, resulting

in an increased probability of isobaric interference with SREM transitions, failure to detect a true blank, and lower LOQ. Researchers
oiten develop antibody-based extraction to improve selectivity, which is costly and time-consuming. The FAIMS Pro Duo interface can
be used to suppress chemical noise for one or more peptides. independently. improving LOQ using the optimal CV value to improve
workflow efficiency

’ “The primary factor limiting the sensitivity of targeted protein quantification is the high interference
from numerous peptides in highly complicated digested samples, rather than MS or SRM signal
intensity. The FAIMS Pro Duo interface provides orthogonal selectivity that effectively separates the
target from chemical noise with high reproducibility and robustness and can be integrated into an
existing workflow to dramatically improve quantitative sensitivity without antibody enrichment.”

Jun Qu. Professar, SUNY Butfalo

Selectively removes chemical noise to improve LOQ
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interface. (C) Evaluation of the chemical noise suppression at the three marked CV settings using the FAIMQ Pro Duo interface
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Integrated intelligence
a foundation for compatibility between systems

The FAIMS Pro Duo interface is compatible with a range of Thermo Scientific next-generation mass spectrometers, all of which deliver
ease of use without sacrificing high performance. Combining the FAIMS Pro Duo interface with the intelligent acquisition strategies that are
built into the instrument control software offers parameter portability across multiple platforms for a true sample-to-knowledge workflow
solution. Common capabilities include One-Click method setup, Application mode with best-practice default parameters, and a common
instrument method interface on the Thermo Scientific™ Orbitrap™ Tribrid™ mass spectrometer and Thermo Scientific™ Orbitrap Exploris™
mass spectrometer platforms, as well as the TSQ Altis and TSQ Quantis triple quadrupole mass spectrometers.

The FAIMS Pro Duo interface is compatible with:

¢ Thermo Scientific™ Orbitrap Exploris™ mass spectrometers ¢« Thermo Scientific™ EASY-Spray™ source
¢ Thermo Scientific™ Orbitrap™ Tribrid™ mass spectrometers ¢ Thermo Scientific™ Nanospray Flex™ ion source
¢ Thermo Scientific™ TSQ Altis™ mass spectrometer ¢ Thermo Scientific™ VeriSpray™ PaperSpray ion source

Thermo Scientific™ OptaMax™ NG ion source

¢ Thermo Scientific™ TSQ Quantis™ mass spectrometer

Scientific™ Vanquish™ Horizon The Thermo Scientific EASY-nLC 1200 with the

The Thermo Scientific Vanquish Core HPLC The Therm
system with the Orbitrap Exploris 240 UHPLC sy n with the TSQ Altis Orbitrap Eclipse Tribrid mass spectrometer.
mass spectrom mass spectrometer
e o .
' ] :

Method Editor S Parameters
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The Method Editor that is consistent across the Thermao Scientific next-generation mass spectrometers.
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IWEVE Almanac web-based monitoring and management

’ Stay connected to your science. See how the Thermo Scientific™ Almanac™
application can help you get the most out of your instruments.

thermofisher.com/almanac

l:] Technical and online support: peak performance for your instruments

Helping you keep your instruments running at peak performance is our goal.
Whether you're looking for an instrument manual or spare parts, want to
submit a repair request, or check on the status of your warranty or service
contract, we have every support option you're looking for.

thermofisher.com/technicalresources

Protecting your investments: unparalleled laboratory services

Unity™ Lab Services provides a single source for integrated lab service,
support, and supply management. Our customized service offerings and
world-class service experts have the flexibility and experience to address
your laboratory’s needs. We provide a complete portfolio of services and
support solutions designed to help you improve productivity, reduce total
cost of ownership, and ensure performance throughout your laboratory.

unitylabservices.com

Thermo Scientific™ Xcalibur™ software

thermofisher.com/Xcalibur

Bf Thermo Scientific™ BioPharma Finder" software

thermofisher.com/BioPharmaFinder

Thermo Scientific™ Proteome Discoverer™ software

Pd

thermofisher.com/ProteomeDiscoverer

Thermo Scientific™ TraceFinder™ software
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Vanquish Neo UHPLC System

Beyond brilliant







The new standard in
nano-, capillary-, and micro-flow LC

rough, the

For researchers pursuing the next scientific breakth

Thermo Scientffic™ Vanguish™ Neo UHPLC system offers the highest
performance, pr"oducl:tvity. and usability of any nano-, capilary-, and
micro-flow UHPLC system.

Beyond discovery

All-in-one nano-, capillary-, and micro-flow LC for high sensitivity LC-MS workflows.

Beyond innovation

Accelerating productivity with long-term, trouble-free operation at maximum performance.

Beyond possibilities

Enabling LC-MS experts and novice users to get high-quality results, every time.




All-in-one low-flow UHPLC system

Discover more in every sample with excellent system
performance and unmatched retention time precision for shallow

gradients, high-throughput applications, and anything in between.
Vanquish Neo is the first UHPLC system built not only to operate,

but to excel across the entire low-flow range ideal for LC-MS

e Thermo Scientific™ ProFlow™ XR active flow control for robust
operation from nano up to 100 plL/min flow without pump

hardware changes

e Factory multi-point flow calibration for precise and reproducible
flow delivery of standard solvent blends

applications.

o Ultra-low 0.5 pL gradient delay volume (GDV) maintains
efficiency and ensures rapid gradient delivery for maximum
sample throughput

-@—— Recommended flow range™: 100 nL/min-100 pl/min  ———J
<@ Settable flow range: 1 nl/min-100 pl/min =
micro
400 — €.5-1.0 mm |.B;
515 o lenath

ultra-low nano
<80 ILC

capillary

QCpm LT

sajchuesy nduBnong |

(Avpy

The Vanquish Neo UHPLC system delivers flow rates from 1 nL/min to 100 puL/min to support a broad range of
high-sensitivity LC-MS workflows. Sensitivity gain (red trace) relative to a 2.1 mm [.D. column operated at 450 plL./min
corresponds to increased electrospray ionization efficiency at lower LC flow rates. The Vanquish Neo UHPLC system
permits maximum sample throughput for a broad range of low-flow columns and applications (colored bars).

= Within specifications for retention nme precison (<0 2 % RSO or <01 80

Enabling precise temperature control
Ideal for micro-flow LC-MS applications, the optional
Vanquish Neo column compartment provides stable
temperature control for linear columns, coiled
capillary columns, and trap columns.




Versatile high-sensitivity LC-MS workflows

From maximizing peptide identifications in discovery proteomics o Industry-leading flow-pressure footprint enables high-resolution
to high-throughput precision medicine, the Vanquish Neo UHPLC separations on ultra-long columns, high-throughput analysis on
system was designed with the versatility to tackle all your high- 1.0 mm |.D. columns and ultra-high sensitivity analysis on
sensitivity analyses. 75 um 1.D. columns without changes to pump hardware

¢ Optimized configurations including direct and trap-and-elute
injections improve productivity and ensure superior performance
within a broad range of LC-MS workflows

Total cycle 75 ym |.D. column Flow rate FWHM,

time (min) length (cm) (nL/min)* (sec?)

‘ & min 8t 15 1300 1.8
14.4 15 1000 3.0
244 16 800 4.8
A 14.4" min 48t 15 400 9.0
80° 50 300 6.6
‘ ' TO— 120¢ 50 300 9.6
M 165% 75 250 11
225% 75 250 14

‘ 48! min 285¢ 75 250 18

" Median of 15 Pierce™ Peptide Retention Time Calibration Wixtute (PRTC
peptides spiked nte Hela protein digest

T Trap and-elute injection
80% min € Direct njection
# Flow rate during the separatior stage

Relative intensity

120% min

1655 min

225% min
‘ | ‘ 285% min
50 100 150 20¢ 250

Time s

The Vanquish Neo UHPLC system supports a broad range of flow rates and gradient lengths wxibm.i.ar)y chauqes to pump hardware. For
all runs, 1 pg of Hela protein digest was separated on a Thermo Scientific” EASY-Spray™ P en%qmmli b a(Vangulsh Neoc UHPLC
system interfaced to a Thermo Scientific™ Orbitrap Exploris™ 480 mass spectrometer operat ot




Accelerate productivity

In your lab, system performance and productivity shouldn’t » High pressure capabilities and an ultra-low GDV ensure
be at odds. The Vanquish Neo UHPLC system enables you to maximum sample throughput for a broad range of column
consistently generate high quality data while maximizing diameters and lengths

MS utilization.

« Fast sample loading and column equilibration reduce overhead
time and improve MS utilization

Column washing

Separation gradient .
s o Traditional method

Equilibration

Sample loading

O/OB L e e ————
Flow
Column washing
Separation gradient
Accelerated
Accelerated column X
sample loading equilibratior Method u.smg

%B re— fast loading

Increased flow rate up Increased flow rate ur and equilibration

to maximum pressure 10 maximum pressure
Flow I |

Time =
Productivity increase

Fast sample loading and equilibration increase system productivity.

1% N
81% Wl Sienaardd

00 W Fast loaong

I ation

anc

Comparison of sample throughput with and without
Estimated increase in sample throughput ranges fr



Maximize performance

Built from the ground up in order to redefine the low-flow
chromatographic system, the innovative Vanquish Neo Split
Sampler NT provides superior sample injection performance.

Unique low-flow split-loop autosampler design imits sample
dispersion, system carryover, and sample usage to maximize
sensitivity and data quality

Novel valve and fluidic designs ensure low gradient delay
volume for increased system productivity

¢ Metering device delivers wide injection volume linearity, high
injection volume precision and accuracy, and multi-draw
capabilities for enhanced quantitation

¢ Multi-wash injection routines minimize system carryover for
improved sensitivity of low-level analytes

¢ Vial bottom detection technology enables precise and
accurate injection from limited sample volumes, decreasing
sample waste

@©
T
&
1

&l

Carryover for 15 PRTC peptide standards spiked into HelLa protein digest. 200 ng was amccf
by a blank injection using a Vanquish Neo UHPLC system coupled to an Orbitrap Exploris 4885
mode. Percent carryover is listed above the peak area for each blank injection. The flow rate was 250 nL/mln durln

¢

[S]

Peak Area (mAL/min

Injection volume (ul

Injection volume linearity of a caffeine standard from
0.1 to 1.0 pL using flow injection analysis.

Vial bottom detection technology enhances injection
volume linearity and precision while minimizing waste
of limited samples.
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Long-term, trouble-free LC-MS analysis

Modern proteomics, lipidomics, metabolomics, translational « Improved column lifetime and retention time precision with
research. and bioanalysis depend on LC-MS instrumentation Smartinject technology

capable of identitying and quantitying subtie analyte concentration )
. ) + Reduced cost per sample through decreased downtime, less
differences across large sample cohorts. The Vanquish Neo ) } .
. maintenance, lower solvent consumption and waste generation
UHPFLC system instills confidence in your results by delivering

Ll ™

efficient separations 24,7 without compromising robustness. e Thermo Scientific™ Viper™ and Thermo Scientific™ nanoViper™

fittings ensure near-zero dead volume, leak-free connections
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time stability was monitored for the selectegt
1600 injections were performed using 1500
column equilibration.




Confidence in your results

Every Vanquish Neo UHPLC system is designed and rigorously ¢ Factory pre-assembled, configured, calibrated, and tested
tested to guarantee high quality separations and system-to- during the production process for fast installation, enabling you
system reproducibility, both within labs and around the globe. to perform high quality separations from day 1 on all Vanquish
Standardized configurations improve your user experience Neo UHPLC systems

throughout the instrument’s lifetime o o )
¢ Slide-in pump and autosampler modules simplify maintenance

while the built-in tool and consumable drawer enhances
convenience

» Capillary, solvent, and waste line guides for trouble-free
connections

B Proten groups M Peptde groups M Peptide spectral matches
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Results of 200 ng Hela protein digest profiling with 6 different Vanquish Neo UHPLC systems
coupled to Thermo Scientific” Orbitrap Exploris™ 240 systems. 75 um x 50 cm, 2 ym
EASY-Spray PepMap Neo column, 80 min gradient, 300 nL/min flow rate, direct injection,
1500 bar sample loading and column equilibration were used.

Viper and nanoViper fittings

The Vanquish Neo UHPLC system is equipped with Viper and nanoViper fittings for leak-free operation up to 15600 bar, preventing
time-consuming troubleshooting of system fluidics. Viper capillaries limit extra column dispersion by utilizing a PEEK tip seal and
bushing instead of a traditional ferrule for improved separation performance. All 1500 bar nanq\/pedt.ﬁhﬁﬁéfé@'ﬂp COMPa: 5%1 offer
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high capillary-to-capillary reproducibility.




Superior usability

The Vanguish Neo UHPLC system delivers uncompromised
results to expert LC-MS users while expanding the toolbox for
novice users for nano-, capillary-, and micro-flow LC-MS
applications. An intuitive user interface and intelligent system
control help to make the Vanquish Neo UHPLC system the most
user-friendly low-flow UHPLC system ever built. The Thermo
Scientific™ Vanquish™ User Interface provides:

¢ Easy system status monitoring through direct visualization of
key system parameters

Direct instrument control without requiring a PC during system
preparation, maintenance, and diagnostics

Automated system procedures, which can be triggered
remotely, include start-up. self-checks, and leak tests for daily
operational convenience

e Streamlined instrument troubleshooting with built-in diagnostic
procedures and guided tutorials for increased uptime and

reduced costs per injection

Guided maintenance procedures minimize instrument downtime.

Walk-up and remote system status monitoring.



Intelligent operation

The Vanguish Neo UHPLC system features a new level of system
intelligence with inter-module communication. Automated injection
routines with optimized parameters for sample loading and
fluidics washing deliver high chromatographic performance and
reproducibility. The instrument method editor wizard ensures
column compatibility with separation parameters.

The system interlink and single
system driver provide an optimal user
experience through intelligent, direct

communication between modules,

harmonizing all aspects of the
chromatographic method execution.
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Enhanced ease of use, method

G
robustness, and standardization
through active integration of
g - consumable information such as
column dimensions, pressure, and
=== flow limits to ensure methods adhere

to consumable specifications.

Factory pre-calibrated for
common LC-MS mobile phases,
plus guided calibration procedures
for additional solvents.
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Simplified gradient programming
guided by time and flow permits the
generation of standardized methods
based on gradient or column volume.
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Innovating for you

1 Vanquish User Interface 7 Vial bottom detection technology
Provides smart system operation through system status Injection from limited sample volumes with near zero sample
monitoring, automatic start-up procedures, and direct loss (up to 2.5 out of 3 pL).
instrument control without requiring a PC connection for . L

: ) ) 8 Standardized fluidic framework
high operational convenience. = -
Nano-. capillary-. and micro-flow LC at up to 1500 bar.

2 Ease-of-use Leak-free nanoViper fittings minimize extra column dispersion
Straightforward fluidic design with labeled lines and and GDV. maximizing throughput and separation quality.
pre-defined solvent bottle positions in the solvent rack.

9 ProFlow XR technology

3 Smartinject Technology Active flow control across the nano-. capillary-. and
Reduces pressure drop for both direct and trap-and- micro-flow ranges and factory multipoint flow calibration
elute injection, yielding high retention time precision and deliver industry-leading gradient accuracy. gradient precision,
extending column lifetime. and system-to-system reproducibility.

4 High-precision metering device 10 Fast sample loading and column equilibration
Accurate injection volumes from 10 nL to 100 pL. Sample Accelerated sample loading and column equilibration with
multiple-draw functionality extends the injection range up increased flow rate and pressure, reducing analysis time.
to 500 pL for sample analysis using the trap-and-elute . .

11 System interlink
workflow. . ) N ) .
Direct inter-module communication provides superior user

5 Workflow versatility experience and system intelligence.

Choose between direct injection and trap-and-elute .
) 12 Keep your lab tidy
workflows. For trap-and-elute, switch between forward-flush )
) ) L A practical drawer allows the storage of consumables and
or backward-flush modes without replumbing fluidics. }
tools for user convenience.

6 Multi-wash injection routines
Negligible system carryover through inner and outer
injection needle and fluidics wash routines automatically
executed in parallel to the sample analysis.

c—— y Optional column compartment

Temperature-c;ontrolled direct injection or heated trap-and-elute
S injections provide increased system versatility.

Intelligent operation

Smart guided method creation linked to consumable and fluidic
parameters ensures robustness through optimal operation, fast
sample loading, and sufficient column washing and equilibration.




Brilliant separations

We offer robust and reproducible nano-, capillary-, and micro-
flow columns for ultimate sensitivity and resolution. Built
alongside the 1500 bar capable Vanquish Neo UHPLC system,
Thermo Scientific™ PepMap™ Neo columns enable simple,
tool-free set up and configuration. Thermo Scientific columns
range from 75 um to 1 mm [.D. for improved separation
performance across the entire Vanquish Neo UHPLC system
low-flow range; ideal for LC-MS applications.

EASY-Spray columns

Thermo Scientific™ EASY-Spray™ PepMap Neo columns
ensure robust nano- and capillary-flow LC-MS analysis. The
EASY-Spray integrated column and emitter design virtually
eliminates dead volume and is temperature-controlled for
maximum reliability and performance.

12
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o= ) e PepMap Nec C18 column
g" 6 5] PepMap C18 column
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Linear velocity (mm/s)

PepMap Neo C18 columns (teal) outperform Thermo Scientific™
PepMap™ C18 (orange) columns of the same format—50 cm x 75 pm
1.D., 2 pm particle diameter

Trap columns

Trap columns help accelerate sample loading and permit
on-line sample concentration and desalting as well

as ensuring protection of our entire low-flow column
portfolio. The Thermo Scientific™ PepMap™ Neo trap is
1500 bar pressure compatible.

Linear nano- and capillary-flow columns

Standalone columns for

nano- and capillary-flow are
designed with single nanoViper
and double nanoViper trouble-
free connectors for robust
separation. Compatible with any
MS system source design, they
deliver excellent resolution, long

column lifetime, and low carry-over,

Micro-flow columns

For outstanding peak shapes in micro-flow chromatography,
1 mm |.D. columns are available in a range of chemistries

s s

S SN 3

Emitters

Nano and capillary emitters act as a
column-independent sprayer, allowing
the introduction of flow from nano
and capillary columns without the
troublesome handling of traditional
emitters and connectors.
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Seamless MS hyphenation

The Vanquish Neo UHPLC system is designed for a wide range of = Exceptional speed, robustness, and sensitivity with Thermo
high-sensitivity LC-MS applications and flawless integration with Scientific™ TSQ™ triple quadrupole mass spectrometers
industry-leading Thermo Scientific mass spectrometry portfolio ) L )
« A broad range of electrospray ionization sources allow optimal
and ESI sources. ) : '
MS integration for your separation

¢ Unsurpassed resolution, mass accuracy, and versatility with ) ) ~
o System control with Thermo Scientific Standard Instrument

Integration (Sll) for Xcalibur™ or Thermo Scientific™
Chromeleon™ CDS software

Thermo Scientific™ Qrbitrap Exploris™ series and Orbitrap

Tribrid™ series mass spectrometers

X

Thermo Scientific™
)| EASY-Spray” sihor
J Xcalibur

source
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s Thermo Scientific™” cDs
Thermo Scientific™ @ > Nanospray Flex™
Orbitrap Exploris™ - 4 ~ ion source
mass spectrometers O“"'/'
’ SLL, ‘ Thermo Scientific
OptaMax™ NG

Thermo Scientific”
TSQ" triple quadrupole
mass spectrometers

Thermo Scientific”
Orbitrap Tribrid™
mass spectrometers
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Thermo Scientific LC portfolio overview

Analytical HPLC and UHPLC

Application-specific HPLC and UHPLC
Thermo Scientific™ Vanquish™ Duo LC Systems
Thermo Scientific™ Vanquish™ Method Development LC Systems
™ Vanquish™ Online 2D-LC Systems
Thermo Scientific™ Transcend™ LX and TLX LC Systems

Thermo Scientific

i
Dependability Flexibility | Sensitivity
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Thermo Scientific™ Thermo Scientific™ Thermo Scientific™ Thermo Scientific

Vanquish™ Core HPLC Vanquish™ Flex UHPLC Vanquish™ Horizon UHPLC Vanquish Neo UHPLC

Systems Systems System System

e High-pressure binary, e High pressure binary and e High-pressure binary solvent e All-in-one nano-, capillary-,
low-pressure quaternary low-pressure quaternary blending and micro-flow LC systems
solvent blending or isocratic solvent blending e Biocompatible e Accelerating productivity with
flow celivery * Biocompatible e Industry-leading specifications long-term, trouble-free

e Workhorse instrument e Unparalleled flexibility e Unmatched destection operation

e Seamless method transfer and control sensitivity e |ntelligent at-system or remote
e System intelligence for Cpmrol. method setup, ‘
improved productivity diagnostics, and troubleshooting

700 bar 1000 bar q 1500 bar
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PRODUCT SPECIFICATIONS

Vanquish Neo UHPLC System

The new standard in nano-, capillary-, and micro-flow LC

Beyond discovery

The Thermo Scientific™ Vanquish™ Neo UHPLC system is all-in-
one nano-, capillary-, and micro-flow LC system that is ready for
high sensitivity LC-MS workflows from discovery research with
limited sample amounts to high-throughput validation in large
sample cohorts.

e Thermo Scientific™ ProFlow™ XR pump technology enables
robust operation up to 1500 bar with a flow range from
1 nL/min to 100 pL/min

¢ Active flow control for the entire flow range ensures excellent
retention time precision for long gradients as well as ultra-short
run times

¢ Vial bottom detection technology enables injections from
limited sample amounts and automated multi-wash of injection
fluidics reduces system carryover to negligible levels

Beyond innovation

The Vanqguish Neo UHPLC system is designed to accelerate
productivity with long-term, trouble-free operation at maximum
performance.

e Autosampler split-loop design with 1500 bar compatible low-
dispersion maintenance-free ceramic valves, multifunctional
metering device and Thermo Scientific™ nanoViper™ fittings
maximizes productivity and enables robust operation without

compromise

¢ Next generation Smartinject technology minimizes column
pressure shock for direct as well as trap-and-elute injections
resulting in improved retention time precision, longer column
lifetime, and stable electrospray ionization response

¢ Fast sample loading and column equilibration modes with
pump operating at constant elevated pressure reduce
overhead time and boost throughput

ﬂ BB,

Beyond possibilities
The Vanquish Neo UHPLC system enables LC-MS experts and
novice users to get high-quality results every time.

» Integrated system intelligence with standardized configurations
for automated method setup is guiding the creation of optimal
L.C methods for reproducible LC-MS results

« Automatic procedures for rapid and reliable return of the
system to operation after solvent exchange or system
maintenance

o Thermo Scientific™ Vanquish™ User Interface with intuitive
at-system control and system status monitoring enables
access to guidelines, standalone diagnostics and
maintenance routines

thermo scientific
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Vanquish Neo UHPLC System—

Binary Pump N, Split Sampler NT, Solvent Rack, Vanguish User Interface (VUI), System base with drawer, Ship kit

[\

Settable flow range

1 nL/min=100 pL/min, in 1 nL increments

Recommended flow-range

100 nL/min=100 pL/min

Pressure range

>\

150 MPa, (1500 bar, 21,750 psi)

Note the total available column pressure depends on the mobile phase viscosiy ana flow rate (see the manual;

Biocompatible

Yes

Gradient delay volume

e <0.5 pL in nano/cap direct injection configuration with 20 um 1.D. capillaries

pH range

e <2.0 uL In micro direct injection configuration with 50 um I.D. capillaries
2-10

Retention time precision

<0.2% RSD or <0.1 SD min whichever is greater for TGQAPGFSYTDANK Cytochrome C
protein digest peptide based on the installation qualification procedure

Carryover (typical application)

<0.1% for TGQAPGFSYTDANK Cytochrome C protein digest peptide using the installation
qualification procedure

K/—an‘quish User Interface (Vanquish
System Controller and Vanquish Display)

¢ System monitoring

¢ Direct system control

o At-system diagnostics and troubleshooting

¢ Remote access option (depending on on-site IT infrastructure)

Pump type and operation principle

¢ High-pressure binary gradient pump with active flow control
¢ Serial dual-piston with independent piston drives

Pump solvent channels

2 (one per pump block); pre-calibrated for
¢ 100% acetonitrile

e 100% water

¢ 80/20 acetonitrile/water (%, v/v)

¢ 90/10 methanol/water (%, v/v)
Note guided custom solverit calibratior procedure 15 avallable to caliyr ate otner solvents

Contribution of the pump
to the system gradient delay volume

<25nL . )

Autosampler operating principle

Split-loop injection

Autosampler liquids

4 wash liquids: outer and inner needle wash, weak and strong each

Injection needle and fluidics wash

« Dip rinse and continuous rinse of outer needle surface with two independent
wash liquids

¢ Sample loop and inner needle rinse with two independent wash liquids

Degassing channels

2 built-in degassing channels for autosampler metering device wash liquids

Vial bottom detection technology

Yes, 2.5 pl out of 3 L with vial bottom detection and recommended vials

Note <0 £% RSE tor misctions froe nwlipls viale

Smartlnject technology

Yes, with active pressure monitoring

Injection modes

-3 7

« Direct injection with loop inline
¢ Direct injection with loop offline
o Trap-and-elute injection with back-flush or forward-flush elution

« Heated trap-and-elute injection with back-flush or forward-flush elution (Column

Automation features

Compartment N with one 2-position 6-port switching valve is required)
Barcode reading: =i o sk )

¢ Empty segmentigete
¢ Rack/well plate idet '_

=)
e |Inventory mana




Vanquish Neo UHPLC System—

Binary Pump N, Split Sampler NT, Solvent Rack, Vanquish User Interface (VUI), System base with drawer, Ship kit

Injection volume range |«

Default: 0.01-25 pL, min step 0.01 pL
Optional: 0.01-100 L, min step 0.01 pL
High volume trapping by multiple draw-and-trap cycles up to 500 pL using 100 pL sample loop

Injection volume precision

From 0.05 to 0.20 pL: <5.0% RSD
From 0.20 to 0.50 plL: <1.5% RSD
From 0.50 to 2.00 pL: <0.5% RSD
Above 2uL: <0.25% RSD

Injection accuracy

Typically, +0.5% for injection volume 5 pL (caffeine agueous solution)

Injection linearity R = 0.9999
Autosampler cooling >\ 4-40°C, =23 K below ambient at <80% relative humidity
Sample temperature stability +1 °C

Sample formats and capacity

- \Q7>. 4’\

Any four of the following
= x —_ L /|
+ 54 x 12 mm OD vials (<1.5 mL) 54_ = b/ .
e 96 x 6, 7, and 8 mm OD vials (1.2 mL)
¢ 16 x 15 mm OD vials (<4 mL)
¢ 9x 225 mm OD vials (<10 mL)
Well plates (96 and 384, deep and shallow, with SBS footprint)
+ capacity of 12 x 22.5 mm OD vials (10 mL) in the carousel

Safety features

Leak detection and safe leak handling; excess pressure monitoring; temperature monitoring

System interlink

4 x system interlink connectors (2 pairs, RJ45-8)

PC connection usSB 2.0
3-port-HUB to connect further Vangquish modules
LAN

I/O interfaces 2 x USB 2.0 (Host)
1 x LAN

2 x 6 pin Mini-Din connectors each having functionality: 1 input, 1 relay out

GLP features

¢ System wellness monitoring

¢ Predictive performance functions for scheduling maintenance procedures based on the
actual operating and usage conditions

™

e System parameters logged in the Thermo Scientific™ Chromeleon™ Chromatography
Data System (CDS) audit trail

Environmental conditions

5°C-35°C
20-80% relative humidity (non-condensing)
Max. altitude 2000 m above sea-level

Power requirements

Binary Pump N: 100-240 V AC, +10%; 50/60 Hz; max. 5256 W / 550 VA
Split Sampler NT: 100-240 V AC. +10%: 50/60 Hz; max. 525 W / 550 VA
VUI: 100-240 V AC = 0%; 50/60 Hz; max. 50 W / 150 VA

Dimensions (h x w x d)

740 mm x 450 mm x 650 mm (29.1 in. x 17.7 in. x 25.6 in.)
(Vanquish Display is positioned in front of the solvent rack)

Software control

Vanguish Neo stand-alone (no MS
detector)

66 kg (29.9 Ibs)

Chromeleon CDS Version 7.2.10 MUd

—L:_rmu- sy

Vanguish Neo with Thermo Scientific
MS instruments

Chromeleon CDS Version 7.2.10 MUd with MS i’gi;‘rdi‘méﬂgs&@ag;ré d !5? @Brpme?egn cDS
Thermo Scientific™ Standard Instrument Integra %@@@M Zi/egé;bn”‘# %‘r)_,

;\f:\ffr—z(ﬁ
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Optional modules

Column Compartment N
Thermostattmg principle

Forced air mode, no cooling

Orientation

Horizontal

Temperature range

=.(2).5-

Min: 5 K above room temperature
Max: 80 °C without valves installed
Max: 60 °C with Vanquish valves installed

Temperature precision

+0.1 K

Temperature accuracy

+0.5 K (at 50 C setpoint)

Heat-up time

Less than 12 min from 35 °C t0 65 °C =1 K

Column compatibility

¢ Coiled fused silica columns

e Linear columns with maximum available length for column plus fittings: 300 mm

Compartment dimensions (h x w x d)

343 mm x 78 mm x 37 mm (13.5in. x 3.1 in. x 1.51in.)

Switching valves

Optional, inside the column compartment, grounded

Mixed configurations with compatible Vanqguish and VICI® valves are possible
VICI valve drive has to be removed/installed by a certified engineer

Up to 2 valves

e Vanquish valves
- 2-position 6-port Vanquish low-dispersion (LD) 1500 bar valve
¢ VICl| valves:

— 2-position 6-port C82 1034 bar valve
— 2-position 6-port C82 1/32 VICI C2N 344 bar valve

Passive pre-heater

Installable, optional accessory
0.1 mm I.D. x 530 mm, MP35N

Biocompatible

Yes

System interlink

2 system interlink connectors_(PJ45—8)

PC connection

UsB 2.0

GLP features

Predictive performance functions for scheduling maintenance procedures based on
the actual operating and usage conditions of the column compartment
All system parameters are logged in the Chromeleon CDS audit trail

Environmental oper: ahng condmons

5°C-35°C
20-80% relative humidity (non-condensing)
Max. altitude 2000 m above sea-level

Power requiremems

100-240 V AC. +10%; 50/60 Hz: max. 525 W / 550 VA

Outer dlmen5|ons (h x w x d)

Weight -

158 mm x 420mapa.62®-m?fn-‘f 3in. x 16.5 _i_n“ﬁgélﬁl in.)

11 kg (24.3 Ibsngﬁéﬁé gai\fést L *3:‘?‘;‘1
i RS
'fmwliﬂ

APS
\ m‘;ﬂh'n.




Binary Pump N
Pump type and operation principle

High-pressure binary gradient pump with active flow-control
Serial dual-piston with independent piston drives

Settable flow range

1 nL/min-100 pL/min, in 1 nL increments

Recommended flow-range

100 nL/min=100 pL/min

Pressure range

150 MPa, (1500 bar, 21,750 psi)

Note the total available column pressure depends ar the mobile phiase viscosity ang flow rate (see the manual)

Pump solvent channels

2 (one per pump block); pre-calibrated for
e 100% acetonitrile

e 100% water

e 80/20 acetonitrile/water (%, V/v)

e 90/10 methanol/water (%, v/v)
Note guided custom solvent calibration procedure are available to calibrate other solvents

Contribution of the pump to the system <25 nL
gradient delay volume
Biocompatible Yes

Safety features

Leak detection and safe leak handling; excess pressure monitoring

System interlink

2 system interlink connectors (RJ45-8)

PC connection

UsB 2.0
3-port-HUB to connect further Vangquish modules

I/O interfaces

2 x 6 pin Mini-DIN connectors each having functionality: 1 input, 1 relay out

GLP features

Predictive performance functions for scheduling maintenance procedures based on
the actual operating and usage conditions of the column compartment
All system parameters are logged in the Chromeleon CDS audit trail

Environmental operating conditions

5-35 °C
20-80% relative humidity (non-condensing)
Max. altitude 2000 m above sea-level

Power requirements

100-240 V AC, £10%; 50/60 Hz; max. 525 W / 550 VA

Dimensions (h x w x d)

192 mm x 420 mm x 620 mm (7.6 in. x 16.5in. x 24.4 in.)

Weight

26 kg (57.3 Ibs)

52) W O/

(16

b]

6\
o0

(25 %
S~
hny

Vanquish Neo UHPLC system

I 450 mm (17.7 1)

(U19°98) LW 086

EE3LY
Vanquish Neo UHPLC sybaf Wit
Column Compartment Nj [



ThermoFisher

SCIENTIFIC

Ordering information

Description Part Number

System
Vanqguish Neo UHPLC System VN-S10-A-01 and 6036.1180 Vanquish Display (required)

Includes:
Binary Pump N, Split Sampler NT, Solvent Rack, Vanquish User
Interface (VUI), System base with drawer, Ship kit

The Ship kit includes all items required for following workflows:
Direct injection

Trap-and-elute (2-column setup)

Heated trap-and-elute (requires Column Compartment N and
1 x 2pos-6port valve)

Optional modules

Column Compartment N VN-C10-A-01

Binary Pump N VN-P10-A-01

Accessories

Valve drive VICI, VN-C” 6253.1640

Vanquish Low-Dispersion valve 2pos-6port, 1500 bar 6250.1520

VICI valve 2pos-6port, 1034 bar* 6041.0001B

VICI valve 2pos-6port, 1/32 low pressure, PAEK” —6-820.6232 .

VICI Valve Lock Ring, VN-C 6253.1651

Sample Loop, 25 pL 6252.1940

Sample Loop, 100 pL 6252.1950

Sample Loop, 10 plL . 62521960

lonBench with Stack Mounting Kit - 6036.1720

Stack Stabilizer Kit 60361710 ) -
Passive pre-heater, 0.1 x 530 mm, MP35N, VH/VN-C 67320174 ... S

{ =]

"VICTvalve drive mac tc be remigved nctalleg by a certtied enginesr

BN | carn more at thermofisher.com/vanquishneo

For Research Use Only. Not for use in diagnostic procedures. © 2020 Thern Fighe Soontfio Ins Al ngihis ceserveq

VICI® 15 & regrstered tragemank of Valoo Instruments Joo g All stternt ! thermo SClerT[iﬂC

s of otners

EMarks gie the propety o Thenmy

ssidianies. This information 1$ presented as an example caragities 3t Thermz Fisher S¢

these & S any manners that might 1ntnnge the ntellectual

Terme ano gneing are Sulieci v change Not all produnts @ avarable in all counteg
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Transform proteomics mass

spectrometry data into insights

Thermo Scientific” Proteome Discoverer™ softwaré enables comprehensive
proteomics data processing warkflows empoweréd by artificial inteligence.

Powerful and flexible framework: Optimized analysis for data generated by the sophisticated acquisition methods
of Thermo Scientific” Orbitrap™ mass spectrometers. Easily analyze MS? and MS™ data or multiple fragmentation
modes in the same analysis. Dig deeper into data using artificial intelligence with INFERYS™ Rescoring and the
CHIMERYS™ intelligent search algorithm. Mix and match multiple search engines in series or in parallel to maximize
insights with built-for-purpose workflows. Use third party-developed nodes within an extensible framework.

» Study management: Integrated management of raw data files, search results, and quantification methods. Map
study factors to quantification channels to set up replicates and statistical analyses to easily match results to
experimental variables.

« Biological annotation: Match identified proteins with gene ontology, gene symbol, and pathway terms. Further (
enhance biological interpretation using enrichment analysis to help transform data into biological insights.

« Powerful and flexible result visualization and interpretation: Results are presented hierarchically, with dynamic
links between proteins, peptides, peptide spectrum matches (PSMs), and guantification tables. Easily filter data
to view only those results of primary interest. Use interactive data plots that directly link to their source tables to
dynamically interact with results. Find which proteins or peptides are up- or down-regulated through the volcano
plot. which samples are related via a PCA plot, or visualize abundance patterns across files using the heat map.



Since releasing in 2009, Proteome Discoverer software has been featured in thousands

of publications across multiple proteomics applications including:

e Bottom-up peptide and protein
Identification

¢ Label-Free Quantification (LFQ)
¢ Isobaric Mags Jagging.(including

Thermo Scishiifigl] T (dnd
Thermo Scienti \

Metaproteomics

Top-down Proteoform Identification
and Quantification with Thermo
Scientific™ ProSightPD™ software

Crosslinked peptide identification
using XlinkX software

Post-Translational Modification
(PTM) Analysis
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Proteome Discoverer software in peer reviewed articles
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Transform proteomics mass spec¢

data into insights

Integrated study management

Performing complex proteomics experiments requires the
ability to map data files to experimental study conditions
to organize and make sense of results. Proteome
Discoverer soltware uses a built-in study design feature

to assign qualitative and quantitative variables. The study
allows selection of data files. association of the data files
with a quantification method, the creation of experimental
variables as study factors, and the mapping of study
factors to data files and guantification channels. Each
dataﬂrﬁe"qrﬂ;gmpn of fractionated data files can be
mﬁbmé'd G&bhé:dmnore Slucl\/ factors and then used to

-
S 4R AR U

Pierce™ TMT11plex yeast

'-,d est standard

11 TMT channels
technical replicates
N=3 or 2 (for BY4741)

Samples combined into
1 LC-MS analysis

M Ms’
127N Isolation window
127C |

128N
128C
129N
129C

Mms?

Schematic representation of Pierce TMT11plex Yeast Digest Standard and replicates as
an example of study management with Proteome Discoverer software. The standard is
composed of four Saccharomyces cerevisiae strains: three lines respectively lacking the
non-essential proteins Met6, His4, or Ura2, and the parental strain BY4741 for reference.’

4

Ouanhfy

. il

Knockout staings

"B
A &
m/z

Parental
control

Yeast strain

Edit X

His4

Met6

Parental

Ura2

’*7"" S5  F2  TKOTTI1 1ms3 1-[128N]

S6 F2  |TKOTT11_1ms3_1-[128C]
37 F2  TKOTT11_ims3_1-[129N]
s8 F2  TKOTT11_1ms3_1-[123C]
539 F2 TKOTT11_1ms3_1 - [130N]
Si0 F2 TKOTT11_1ms3_1 - [130C]
s11 F2  TKOTTI1 Ims3.1- [131N]
s12 F2  |[TKOTT11 1ms3_1-[131C]

Analysis Results

Sampie Type Quan Channel  Yeast Strain
@ -oo®m - @ -

Sample 126 Met6 v
Sample 127N Met6 -
Sample 127C Mel6 -
Sample [ 128N Hisd ~
Sample 128C Hisd
Sample 129N Hisd -
Sample 129C Ura2 -
Sample . 130N Ura2
Sample 130C Ura2 .
Contrel 131N Parental  ~
Control 131C Parental

Proteome Discoverer software enables the creation and mapping of sample types, study factors,
and guantification channels to data files for simplified and integrated study management.

Stogy Defioton  Input Files  Samples  Analysis Results
Sample Group and Quan Rato Spechioston
Shudy Vanables
cHe
Quan Channel
H (] Yeast Strain A

Samole Type

Menual Rabo Gaseaton

Bufk Rewo Generaton

Dencewnators 1 bo used

Workfiows _Bmup- & Quanitificaton

Ganersted Ratos
X Hist | Paceotal
X Met6 [ Pamntsl

X Um2 | Pacomst

F2 TKOTTT 133

£2 TKOTTIE Ims3 )
F2 TKOTTH

F2 TKOTTI?

ime3_t

ms2_1

38 Cloar At

Generate ratios from study variables or sample types for comparative

and statistical analyses.




Pre-defined and customizable

processing workflows

The Proteome Discoverer software workflow
system is composed of a node-based
architecture that can connect in linear or
branched pathways to maximize the amount
of information that can be gleaned from a
proteomics dataset. The workflow system
allows for new users to quickly and easily
deploy pre-defined workflows for TMT, LFQ,
PTM identification, and crosslinked peptide
identification and offers flexibility for expert
users to assemble advanced workflows to
analyze the most complex proteomics data
sets. Spectra are introduced into the top of
the workflow and pass through nodes that
perform filtering, peptide identification,
quantification, false discovery rate (FDR)
calculations, PTM site localization,
bioinformatic analysis, and more.

The consensus workflow adds additional
grouping and validation steps along with
biological interpretation. The Protein
Annotation node adds result tables to
group proteins with pathway annotation
and GO and Pfam annotations for built in
bioinformatic analysis. such as enrichment.
Workflows can also be customized using
tﬂ?les to
integrate :esultéf ib,r ts

directly into Pratquj F@eﬁ;n,
’_\J w

‘}Jﬂl':)”r&tjlﬁ
H apod {11

the Scripting No S “

R e o |
N acquisition strategies
i T . Proteomics experiments can require multiple fragmentation types to generate the
G s i necessary information for a given study. Proteome Discoverer software supports all
l Orbitrap mass spectrometer fragmentation methods for MS? or MS" data including
“_{:.;;}:—*z' higher energy collisional dissociation (HCD), collision-induced dissociation (CID),
. l - electron transfer dissociation (ETD), electron transfer higher energy collisional
P T dissociation (EThcD), ultraviolet photodissociation (UVPD), proton transfer charge
‘ reduction (PTCR) and combinations thereof. Uncover more peptides and proteins using
l the Thermo Scientific™ FAIMS Pro Duo interface for identification and quantitation.
{6 wepmes 5 | Customize workflows for multiple MS™ modes with alternating CID and ETD

The workflow system in Proteome
Discoverer allows for customizable
workflows to analyze complex proteomics
data. The workflow system is composed
of nodes that can connect in linear or
branched pathways. While these
workflows are highly customizable,
pre~-defined workflows for common
workflows such as TMT, LFQ, PTM
identification and cross-linked peptide
ID are included.

" Real-time PWF_Tribrid_TMT_Quan_SPS_MS3_
() pomorouper 3 Search Aided SequestHT_Percolator,
l TMT SPS MS? PWF_Tribrid_TMTpro_Quan_SPS_MS3_
SequestHT_Percolator
e 7 LFQ PWF_Hybrid_LFQ_INFERYS_Rescoring__
l SequestHT Percolator_2stage. PWF_
Tribnd_Precursor_Quan_and_LFQ_IT
i Reesd |3 HCD_SequestHT_Percolator,
> l = PWF_Hybrid_LFQ_CHIMERYS
- ~
T T PTMs PWF_Hybrid_SequestHT_MSAmanda_
T Prorein Seover & o) b e j,";:";‘,"“"'"' t Percolator_ptmRS.pdProcessingWF
l ‘\\\ Immunopep- PWF_Hybrid_INFERYS_Rescoring_
- A = tidomics SequestHT_Percolator
e | @ ."',:L,':ng 5|
| ==t Poptide in ‘/‘ (Sp Mbcwion M8§?-MS? analysis DSSO_MS2_MS83_TMT6Equan
T Annatation, | L ) of cleavable

crosslinking

Spectra are streamed from the top of the
workflow and pass through nodes that
perform filtering, peptide ID, quantification,
FDR calculation, PTM site localization,
bioinformatic analysis, and more.

Top down
analysis PSPD Truncation Subsequense Search

with FDR, PSPD Single Proteoform

meaningful results.

PSPD 1 percent FDR LFQ for Med HI data.

Powerful data processing workflows tailored to fit advanced instrument

fragmentation using the Scan Event Filter and multiple search engines to improve
annotation. Deploy the most confident TMT quantification strategies with synchronous
precursor selection MS® (SPS MS?) and Real-Time Search-Aided TMT SPS MS* with
Sequest™ HT and INFERYS Rescoring, the CHIMERYS intelligent search algorithm, or
Comet and use the Reporter lons Quantifier node to quantify. Use MS? and MS?
information to identify and quantify crosslinked peptides with the XlinkX node. Perform
top-down proteomics with the best sequence coverage with a combination of UVPD,
ETD, ETheD, HCD, CID, and PTCR with ProSightPD software. Identify the most PTMs
with multi-stage activation and ETheD using Sequest HT and IMP-ptmRS.

Workflow Pre-built Proteome Discoverer Additional benefit
software workflows

Can also use Comet search engine to
more closely match the RTS results

Also supports FAIMS LFQ

Identify and localize PTMs and
can be used with quan nodes

INFERYS Rescoring helps confirm
peptides that have low Xcorr but high
correlation to the prediction spectrum
for the identified peptide

Proteome Discoverer software can
quantify crosslinked peptide data
using either TMT or LFQ

Enables identification and
quantification of large (>50 kDa)
proteoforms. Also supports PTCR.

Utilize pre-built Proteome Discoverer software workflows to easily turn data into

A yr'e (2]

£
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Comprehensive search capabilities

empowered by artificial intelligence

A deeper mining of proteomics data
by reimagining the analysis of tandem
mass spectra

] 2 1 Select up to 5 PSMs from same
= o MS? spectrum

Deconvolutlon of chimeric spectra with

telligent search algorithm utilizes s =—————
gnce to rethink the analysis of tandem e i
§§péi')ff<; from the ground up. CHIMERYS overcomes

Sl yzWIHD
941 %ﬁ’j& 29 Rlu

q‘ﬁ@!lgﬁg%% of mixed peptide MS* spectra by providing ‘ o W B '
Fﬁkzp}ighd@ spectrum and retention time predictions - e R " o i A,
Sl e, ool ST i I SR Tl

Combmed predlcted spectrum ‘

122 1iged Fina | oy iebormation. 2 Spacatred Traces

42134567 Protems A21) Froten ot 12264 Fegtede Geps. A PIMS 11100 MGG Specti

9
Y

MER fi m M r N tru . ) . . : :
i %g AR B FOhIS Bl EriseT. fas S Deconvolution and visualization of chimeric spectra. The experimental and predicted spectrum can be visualized by
“End marked!y improves the identification rate, with fewer selecting up to 5 PSMs at a time to display a mirror plot.

spectra returning no PSMs and many spectra returning

three or more PSMs. This results in a substantial CHIMERYS intelligent search Continuous innovation to dig deeper into data
improvement in the number of unique peptides and algorithm workflow Proteins Peptide groups PSMs
proteins identified and quantified in typical proteomics [ +61% +91% (
- 41%
datasets compared to other approaches. (6] spocrum it |14 | ik AN
&
! E )
g, Feowe |y | +20% *9% +11%
l +125%
|5 CHIMERYS 15‘

T 1dentification

9586

|

‘ p Percolator 11] 2 | 2.5 0 2 o 25
The CHIMERYS intelligent search algorithm workflow produces 70% more proteins,
6 more than 2x more unigue peptides, and almost 5x as many PSMs as Proteome
Discoverer 2.3 software using the same data from a typical 90-minute run.




N .t < .t f.t The data-dependent acquisition of proteomics samples traditionally utilizes narrow isolation
O JUS SO Ware e windows to reduce the co-isolation of multiple peptides due to limitations in the ability of search
'd - d engines to deconvolute chimeric spectra. In contrast to these traditional constraints, the
WI e Wln OVV CHIMERYS intelligent search algorithm utilizes artificial intelligence to rethink the analysis of tandem
. mass spectra from the ground up to enable the deconvolution of complex chimeric spectra and
va u |S|tlon enables new strategies of data acquisition. Employing wider precursor isolation windows for MS*
data acquisition paired with data processing using CHIMERYS allows for even larger increases in
Optimize instrument acquisition performance for both Orbitrap/Orbitrap and Orbitrap/lon Trap acquisition methods. Acquiring MS?
methods with Proteome Discoverer ;ia’;aTv;/ith t(I;T Or:ilra;:j provides the big?TSt improver;min;sTﬁitqri]solation wi(:thstbetw:eg : /
; —4 Th and lon Trap data acquisition plateaus around 1. . The pairing of optimized data
software with CHlMERYS acquisition and processing strategies provides synergistic benefits by increasing instrument ,
utilization through the simultaneous fragmentation of more peptides per tandem mass ’
spectrum collected and the deconvolution of the resulting chimeric spectra to accurately ¢
interpret the resulting data complexity with CHIMERYS.

Orbitrap Ms SCQUIsition




Improving confidence in search results using INFERYS Rescoring

To improve the confidence in peptide identification for Sequest HT, the INFERYS Rescoring
deep learning-based model calculates all predicted spectra from all target and decoy
hits and calculates figures-of-merit for the correlation of predicted and measured spectra.
This extra information generated by INFERYS Rescoring is added into the Percolator
calculation for FDR thresholds. This results in an improvement in the number of unique
peptides and proteins identified and quantified in typical proteomics datasets compared
to other approaches.

While the additional confidence provided by INFERYS Rescoring increases the number
of identified and quantified proteins for all proteomics applications, it provides specific
benefits for single-cell proteomics, metaproteomics, and immunopeptidomics. By
including a metric for the fragment 1on intensities, INFERYS Rescoring can identify
targets that are hard to separate from decoys based on classical scores.

v

Accurate predictions of fragment ion intensities enable the calculation of intensity-based
scores, which increases the confidence in results. The additional confidence provided
by INFERYS Rescoring is particularly important for immunopeptidomics, where there is
a huge search space and many very similar peptides with similar properties. For example,
in a HLA Class | data set from a patient derived melanoma cell line immunopeptidomics
study, INFERYS Rescoring provides a 58% increase in PSMs and 55% increase in
peptide identifications compared to Sequest HT alone. INFERYS Rescoring also increases
the confidence in identifications when very low protein loads are used leading to low
abundance MS? spectra, such as for single-cell proteomics. By adding extra figures of
merit, peptides which may otherwise be missed can be rescued to improve the coverage
and identify and quantify more proteins and peptides per sample. This results in 15-20%
more peptide 1Ds versus Sequest HT alone.
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The INFERYS Rescoring workflow. Experimental MS? spectra are scored by Sequest HT by matching all theoretical b and y ions, each weighted equally by the search engine. The INFERYS
Rescoring node subsequently reads the peptide sequences identified by Sequest HT, predicts their fragment intensities, and correlates the predicted spectrum to the coriginal. Values
corresponding to this correlation are included as features in Percolator, helping increase confidence for PSMs whose fragment abundances closely match those from the prediction.
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The extensible framework of Proteome Discoverer

Peptides identified by

Percolator SYM srore

(A) INFERYS Rescoring predicts peptides on-the-fly during
a workflow only for those peptides identified by Sequest
HT in the target and decoy database searches to provide
additional figures-of-merit to increase the confidence for any
given PSM, INFERYS Rescoring substantially improves the
analysis of HLA peptides due to the very large search
space required. At the same 1% FDR threshold, with the
inclusion of INFERYS Rescoring, the number of PSMs
increase by 58%, and the unique peptides by 55%.

(B) INFERYS Rescoring predictions are done accurately
based on fragmentation method, inciuding HCD and CID,
and collision energy. The prediction has also been
improved to include TMT and TMTpro. This results in an
increased Percolator SVM score for well matched Target
PSMs. (C) The mirror plot shows how close the predicted
spectrum below matches to the experimental MS/MS
spectrum above for the selected PSM.

software allows for flexible workflows and the deployment
of multiple search engines. Sequest HT is the default
search engine and is used to identify peptides in tandem
mass spectrmgﬁq@uﬁ,&fdm[g ﬁ ates protein sequences
from the provid@ﬂ r%‘zﬂémwe

i calculates a list of

£ CHIMERYS
f&=

s Spectrum Fites O

.

Spectum 4
Selector

[

o¥ MsPapSearch ul
Idantilication = | RO, sPepsenc

CHIMERYS Intelligent
Search Algorithm

Peptides identified
by MSPepSearch
7352

PTMs,

peptldeq thaz“fmlld “Ehﬂn_etg given the precursor

frum to the experimental

“kcore for ranking. In addition

|rd party search engines are
Discoverer software,

o }
( P Parcolator 14

l’ "P'l:olabol 3

The flexible workflows of Proteome Discoverer software
allows for search engines to be used independently, in
series, or in parallel to significantly increase the number
of peptide and protein identifications.

semitryptic
peptides

The extensible framework of Proteome Discoverer software
workflows allows for the use of multiple search engines

to glean more resulis from your raw data. Tailor search
strategies to increase peptides even further by using library
search or other search engines specializing in PTMs, such
as MSPepSearch.



Label-free quantification workflows

Predefined LFQ workflows Peptide identification

e “Add Files" or "Add Fractions” s Support for all Thermo Scientific e Multiple search engines

Orbitrap mass spectrometers « Precursor Detector
e INFERYS Rescoring

e CHIMERYS Intelligent Search
Algorithm

* For multidimensional data, RT
alignment happens for the same
fraction

e FAIMS Pro Duo Interface support

Statistical analysis and

Unique approach for ratio
visualization tools

and p-value calculation

» Chromatograms, aligned and » Volcano plots
. Unaligned o PCA

(2}

= Protein ratios calculated as
the medlan of pepﬂde,ﬁm.s‘m

{ xAbundance plots o Heal maps

& |
3 o
—;\,JI Extracted ion chromatograms * Sequence map

“Background-based" iz
dISIl Ibution of backgrouﬂ_m Ijé}_m#’}
at different abundam:er’}eé,.‘c?i,&_%”’J ;E‘ _}
calculate p-value i

Key features/benefits of label-free quantification workflows
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Comprehensive quantification capabilities
Proteome Discoverer software enables LFQ analyses
with comprehensive capabilities. Both single or
multidimensional separations can be utilized through the
addition of files or fractions. Predefined LFQ workflows
provide support for all Orbitrap mass spectrometers as
well as support for data generated with the FAIMS Pro
Duo interface. The Minora Feature Detector node detects
and guantifies the isotopic clusters in the MS' data and
then maps the clusters to PSMs from the search engines
used in the workflow across all data files. Proteome
Discoverer software also uses a unique approach for
ratio and p-value calculations by using a pairwise ratio
method to produce accurate ratios and a p-value
calculation that uses the distribution of *background”
proteins to determine whether or not any single protein is
differentially expressed. To aid in the visualization and
filtering of LFQ results the software also includes
visualization and statistical analysis tools, such as
abundance plots and heat maps, with direct connectivity
to the results for dynamic filtering and plotting.
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LFQ workflows can utilize the CHIMERYS intelligent b o |- - . E —

search algorithm or Sequest HT with INFERYS Rescoring E¥ Dewcror L[ st i 5

to identify and quantify more proteins. By digging deeper ‘ i _g

into the data to identify more peptides. CHIMERYS |G e 10 g 1000

paired with the Minora Feature Detector quantifies » l S

more peptides and proteins. Similarly, adding INFERYS | [ % o

Rescoring into workflows using Sequest HT adds figures- I CHIMERYS INFERYS  Sequest HT — Sequest

of-merit from the comparison of the predicted spectra Rescoring  Frec Det HT

from INFERYS Rescoring for each target and decoy hit to

the experimental fragmentation spectrum that produced C
those PSMs. Percolator uses this information to further
separate the distribution of true matches from random 4
ones to produce more identified and guantified peptides " ————

CHIMERYS @ Human
® Yeast
® Shared

INFERYS

and proteins.
Rescoring

e
2 - R 5 R ——— Sequest HT
= A PrecDet
@ = - Sequest HT
T T T

Log10 peptide abunclance

One hour data-dependent acquisition of 250 ng HelLa/125 ng Yeast lysate analyzed in triplicate on an
Thermo Scientific™ Orbitrap Exploris™ 480 mass spectrometer. (A) A typical LFQ workflow using Minora
Feature Detector and CHIMERYS Identification. (B) The CHIMERYS intelligent search algorithm increases
the number of quantified proteins compared to other strategies for typical LFQ analyses. (C) The addition of
the CHIMERYS intelligent search algorithm allows for increased identification and quantification, particularly
for lower abundance peptides. resulting in improved sensitivity and a lower limit of quantification.




Integrated statistical analysis and visualization tools

The statistical analysis and visualization tools built into Proteome Discoverer software Complex datasets in applications with samples containing diverse protein expression,
allow for rapid filtering, visualization, and interpretation of results. LFQ results include such as single cell proteomics, can be quickly visualized using multivariate tools such as
chromatograms. Principal Component Analysis (PCA) plots, heat maps. quantification PCA plots and hierarchical clustering heat maps. These plots are highly interactive,
channel charts. and more. Quantification channel charts can quickly display changes making it easy to select and filter sets of peptides or proteins that differentiate groups.
for a given peptide or protein group across different experimental variables in tandem For example, the heat map and PCA plots can be used to classify different cell types in
with chromatogram traces to visualize the detected peaks across all conditions. single cell proteomics data.?

LFQ results presentation
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LFQ resuits can be visualized with chromatograms, principal component analysis plots, heat maps. quantitation channel charts, and more within the
Proteome Discaoverer software framework, allowing for quick and easy interpretation of results.
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I8obaric Mass Tagging (TMT and TMTpro)

Labeled Peptide Quantification,

Predefined workflows

' ] Support for advanced
i acquisition methods

» Support for ion trap, hybrid and tribrid

e TMT 2alex, 6plex. iodo TMT 6plex,
plex, and TMTpro
(3= nd 18plex

l * FAIMS
P o TUrbGTMT instruments
o= e MS? and MS3-based quantification

e TMT SPS MS*

—
—

* Correction factors * Customize to increase IDs

in W3
=il

» Connect to external tools via the
Scripting Node

* PCA plots

» \olcano plots

» Integration with MSstatsTMT via

sas !
2eEEEUIAE » Heat maps
custom script

 Summed protein abundances

e Enrichment analysis
e Scale to pool/control channel for
larger dalasets

Key features/benefits of TMT quantification workflows

;

e

)
ISR
==

Sy
jsrr ]

IE

i
|

ox U Ed BU I 2H Y EEDIE Trado) (1)

9
>

Integrate intelligent data acquisition strategies
with sophisticated data analysis to maximize
insights

TMT and TMTpro reagents allow for the multiplexing of
proteomics samples with robust and efficient derivatization
for better quantitative accuracy and precision. Proteome
Discoverer software offers default TMT methods to match
the various reagents to provide the most accurate and
precise results. Proteome Discoverer software offers
predefined workflows to support all Orbitrap mass
spectrometers with the capability to do both MS? and
MS?-based quantification, along with the ability to
customize workflows to increase the number of identified
and quantified peptides and proteins. TMT protein
guantification is performed using signal to noise summed
protein abundances from the peptide to protein level
values for improved confidence in quantification accuracy
and precision. Larger datasets with multiple runs are
supported using scaling with pools or control channels.
Results are easily visualized and filtered and can be
customized using the Scripting Node, for example with
integration of the MSstatsTMT R libraries.
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Visualization of TMT and TMTpro results

Multiplexing samples across different groups can provide extensive information but
can require the use of multivariate visualization to identify similarities and differences.
For example, the comparison of eight different human cell lines with and without torin
stimulation yields clustering by similarity that can be visualized with the built in PCA and
Heat Map plots. Tying the study factors and samples together via study management
paired with the built-in visualization provides clear differentiation between groups, with
HCT116 and RKO as well as Hela and Panct clustering together due to the similarity
of the cell lines.
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The multiv iate\a} i)f different groups, such as multiple cancer cells lines as seen
in this Pdhb'dt() Sj w ted directly into the results visualization. Three replicates for
eight dlfferé‘"l I'ﬂné lines each with and without torin stimulation that are quantified
with TMTpne‘ régﬁél\t: ihdling leads to clustering by cell lines that are similar and a slight
shift in régponse. ti)’tﬂ_" timulation.’

Teew e

MS? quan spectrum

TMT accuracy and precision is enhanced by utilizing TMT SPS MS® methods and the
number of identified peptides is improved with Real-Time Search-Aided methods.
Proteome Discoverer software resulis allow for the visualization of MS? fragment ions that
are selected for MS? and the visualization of the MS® quantitation spectrum for maximum
confidence in results.

Match Real-Time Search-Aided TMT SPS MS? results with the

Comet search engine

The Real-Time Search-Aided TMT SPS MS?® functionality uses the Comet search engine
for intelligent triggering of M3? scans based on the identification of a PSM in the
preceding MS? scan to improve accuracy, increase the number of quantified proteins,
and provide interference free spectra. The Comet search engine has been added into
the Proteome Discoverer software framework to more closely match the peptides
identified during acquisition and can be used to process data alone or in conjunction
with other search engines.

Improved identification and confidence for TMT workflows

Adding artificial intelligence capabilities to TMT workflows allows for additional
identifications and more confident quantification. Using the CHIMERYS intelligent
search algorithm in MS?-based TMT workflows will provide confidence that peptides used
for quantification are not derived from chimeric spectra, which would result in errors in
quantification. Both CHIMERYS and INFERYS Rescoring can also help improve the
number of identified and quantified peptides and proteins by digging deeper into the data.



a visualization

Proteome Discoverer software offers an intuitive
interface for results interpretation, including exceptional
connectivity between data tables and plots to allow rapid
interpretation. filtering, and visualization for a faster time
to results.

Peptide views

Results are presented using a nested table where PSMs
are directly linked to unique peptides, proteins, and
annotated MS" spectra in an interactive fashion.

This allows for dynamic filtering and connectivity across
tables, graphical charts, spectra, and chromatograms
for more thorough investigation and interpretation.

Post translational modification identification and visualization

Understanding the function of proteins requires the identification of not only unmodified peptide sequences but also
the localization and presence of PTMs. The Proteome Discoverer software framework includes the IMP-ptmRS search
node. which uses the peptide sequence determined by the main search engine, calculates the masses of residues
considering all possible positional isoforms, identifies and detects the diagnostic fragment ions. scores the hits, and
calculates a probability of localization for each PTM.? In addition, Proteome Discoverer software includes a chemical
modifications table and modifications dialog to easily
annotate additional peaks in tandem mass spectra for
neutral losses and/or diagnostic ions. This unique
capability streamlines the analysis and interpretation for
PTMs of interest. Further insights can be gleaned by
using an error tolerant search through the Mascot node.
The linked Modification Sites, Peptide Isoforms. and
PSMs tables can be used to find differentially expressed

PTMs in complex proteomics data, B

The protein sequence
coverage view shows the
lecation of identified peptides
as well as identified and
. localized post-translational
- S maodifications. If the Protein
4 Annotation node is used in
the Gonsensus workflow, the
PTMs annotated in UniProt
for the selected protein will
be displayed.
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The hierarchical nesting of tables helps organize results to
link proteins, peptides, and PSMs together to simplify the
navigation through complex results,
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PTMs can be easily identified and visualized through the modification sites table, which
allows for the selection of peptide sequences and the display of peptide isoforms. Within
each peptide isoform the modification pattern can be identified and annotated through the
use of ptmRS site probabilities and best site probabilities score for site specificity and
increased confidence in annotation,



Deeper insights into data

Proteome Discoverer software offers multiple plotting
capabilities related to both raw data and data processing
results. Information about raw data can be used to optimize
sample preparation or acquisition strategies and can also
be used to troubleshoot. Distribution charts can display any
metric with scatter plots. histograms, and bar charts. For
example, the number of missed cleavages can be displayed
in a bar chart to confirm full protein digestion or a histogram
chart of Xcorr values can be used to show which PSMs
pass the FDR threshold filter, or a comparison of identified
peptides using different fragmentation techniques can be
seen with a Venn diagram. These retrospective analyses
help offer a more complete understanding of the generation
and processing of data to move forward with informed
decision making to deploy optimized sample preparation,
acquisition, and processing strategies to achieve the best
data quality and results

Integrated statistical analysis tools

Interpreting the results of large proteomics experiments

requires the ability to map study factors and samples to
relevant statistical tests and ratio generation with flexible
filtering and visualization capabilities to determine the
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Distribution charts can be utilized to visualize, interpret, and optimize experimental procedures, data acquisition
settings, and results. For example, a bar graph can display the number of missed cleavages. a histogram can show the
Xcorr values for PSMs passing the pre-set FDR filter {(dark red) and excluded hits (salmon), and Venn diagrams can
display peptide sequences identified by different fragmentation techniques.

Confidence interval chart with abundance ratios Volcano plot

A~ - €

Atundance Ratio Weights (F11 (F2)

Abundance Ratios (log2) (F1)/(F2)

Interactive abundance ratios comparing groups can be visualized with shading according to the confidence interval,
allowing for a more confident interpretation of proteome changes across a large dynamic ratio range using a
background-based p-value calculation. Volcano plots allow for the visualization and selection of proteins or peptides
in comparisons with customizable p-value and log2 fold change values.



Annotation and pathway mapping

In addition to the identification and quantification of peptides and proteins, Proteome
Discoverer software provides biological interpretation of results. The addition of the
Protein Annotation node to the consensus workflow creates the Pathway Protein Groups
and Annotation Protein Groups result tables. In addition, proteins can be selected from
Vlolcano Plots, PCA plots, and Heat Maps to generate an Enrichment table to display
overrepresented or underrepresented pathways, GO, and Pfam terms to quickly convert
results into biological insights. The annotation service Is regularly updated to provide the
most up to date terms. The service also allows full proteome FASTA file downloads and
allows for easy updates over time as entries are modified in the database.

Interactive enrichment table from graphical results to find overrepresented
pathways

Enrichment table automatically updates

Check all up-regulated based on checked protein list

proteins in volcano plot

Up-regulated
Reactome pathways

Interactive enrichment tables allow for the selection of up~ or down-regulated proteins or
peptides in any view, including volcano plots, PCA plots, and heat maps, and the
visualization of corresponding Reactome pathways from the checked proteins to help
derive biological interpretation of results. In addition to Reactome pathways, KEGG and
Wikipathways as well as gene ontology terms and protein families can be visualized in the
enrichment table.
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GO Annotation: identify biological processes, cellular components,
and molecular functions. Map results onto pathways to understand
biological context.
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An annotation service with frequent updates allows for the display of overrepresented
pathways, GO, and Pfam terms associated with selected proteins.
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Pathways can also be directly visualized, providing biological context and background
literature references using pathway maps.



Key features for XlinkX for
Proteome Discoverer software

Key features of ProSightPD software

Protein crosslinking with XlinkX

2 4% User interface for
§ crosslink modification
definition

Predefined workflows

» Cleavable and non-
cleavable

» Users can add
their own cross-linker

» Predefined crosslinks

» Cleavable and non-
cleavable = Support for different

e Heterobifunctional acquisition modes

crosslinkers

Combine crosslinked peptide identification with TMT and LFQ analysis for quantitative structural biology insights

LFQ and TMT Export to third party

quantification tools
¢ Uses same nodes as * Chromatograms, aligned e xiView
for standard proteomics and unaligned « PyMOL

workflows * Abundance plots

e Extracted ion
chromatograms

Protein crosslinking enables structural proteomics studies to be performed using mass spectrometry to pinpoint residues in close proximity to the interaction interfaces between
protein complexes and interfaces. The XlinkX nodes in Proteome Discoverer software allow for easy analysis of crosslinked peptide data, supporting both cleavable and non-
cleavable crosslinkers. These nodes can also be combined with the TMT and the LFQ nodes in Proteome Discoverer software for quantification. * XiinkX developed n collaboration with

Utiecht Unversit

Top-down proteomics with ProSightPD software
Comprehensive top-down data analysis and visualization, supporting multiple fragmentation modes, FAIMS Pro Duo interface, and detailed proteoform analysis

Supports advanced
acquisition methods and

Extensive reporting
capabilities

Versatile proteoform
identification

Powerful database
management

o o | quantification i
e Discovery LC-MS » PTCR » ProSight Annotator » Fast ProSight database e \isualizations from e TD Viewer
« Native top-down . LFOQ — Precise control of all search algorithms Proteome Discover « ProForma Annotated
) proteoforms — Searches include software Sequences
» Complex-down MS* * ETD. ETheD. UVPD — Intuitive user interface truncated forms and « TD Validator S
and more » FAIMS Pro Duo Interface unknown modifications

via Am mode. » Fragment Map View

- Supports unresolved
precursors
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ntification. characterization, and quantification of Top-down proteomics datasets within the Proteome Discoverer software framework. ProSightPD
aer to import proteins of interest and add or remove isoforms or PTMs in tandem with workflows equipped to address the challenges of finding and
:’5\!1.; ;9%0forms. including processing capabilities for all fragmentation modes such as HCD, CID, ETD, EThcD, UVPD, and PTCR, along with FAIMS Pro Duo
interface data. Mix ahd bf&iisi;&e | types and deconvolution strategies to match acquisition and processing strategies to identify intact proteoforms and sub-sequences of
proteoforms. Visualizé“;_ ’dv_;ﬁllt%ebr f’sd\]}ts with the capabilities of Proteome Discoverer software including automated discovery and characterization of proteoforms and instantly validate
results with TD Validatar. §_J |63t
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Almanac web-based monitoring and management
Stay connected to your science. See how the Thermo Scientific™ Almanac™ application can help you get the
most out of your instruments.

thermofisher.com/almanac

[:I Technical and online support: peak performance for your instruments

Helping you keep your instruments running at peak performance is our goal. Whether you're looking for an

instrument manual or spare parts, want to submit a repair request, or check on the status of your warranty
or service contract, we have every support option you're looking for.

flexibility a

Stay up ?@UW# unparalleled laboratory services

Unity™ Lab%m@%wzﬁq@iﬁ a single source for integrated instrument service and support as well as laboratory and

supply m%@m@gpfn

Bustomized service offerings and highly experienced world-class service experts have the

tér-address your lab's unique needs. We provide a complete portfolio of services and support

designed

e,

orkflow in mind to help you improve productivity, reduce total cost of ownership, and help
ur instruments and workflows.

iceadvantages

Thermo Scientific Orbitrap mass spectrometers Thermo Scientific Vanquish Neo UHPLC system

thermofisher.com/orbitrap

thermofisher.com/vanquishneo

'Schweppe et al. Anal. Chem. {2019), 91, 6, 4010-4016.

Zhttps./pubs.rsc.orgiencontent ‘articlehtml 2021/sc tl0scO3636f

i et al, Nature methods https: /doi,org/10/1038/541592-020-0781-4
4Taus. T. et al, J Proteome Res.. 10, 5354-5362 (2011), doi. 10.1021/npr200611n

BN | carn more at thermofisher.com/proteomediscoverer

For Research Use Only. Not for use in diagnostic procedures. © 2022 Theimo Fisher Scentihie nc, Allughts resered CHIMERYS and INFERYS

are trademarks of MSAID Maseot 5 a rademark of Matre Science SEQUEST 15 a rademark of the Unversity of Washinaten. ProSiahtPD s a trademark
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Overview

Thermo Scientific

The topics in this chapter introduce you to the Proteome Discoverer application
and describe its features and functionality.

Introduction to the Proteome Discoverer application

introduction to the Proteome Discoverer application
Proteome Discoverer task flow overview

Open and close the application

View the Start page

The Proteome Discoverer application is a client-server application that uses

workflows to process and report mass spectrometry data. It compares the raw
data obtained via mass spectrometry to the information from a selected FASTA
database and identifies peptides from tandem mass spectra. You can use this
application to analyze mass spectral data from all Thermo Scientific mass
spectrometers and other mass spectrometers. Specifically, the application does

the following:

Works with peptide identification search engines, such as Sequest™ HT
and Mascot, to process all data types collected from low- and high-mass-
accuracy mass spectrometry (MS) instruments.

Proteome Discoverer 3.1 User Guide



T4 Understanding guantification algorithms
Understanding how the CHIMERYS algorithm quantifies data produced by Data Independent Acquisition

CHIMERYS

The CHIMERYS workflow contains four main steps, where the workflow does
the following:

1. Performs a first pass search.

2. Recalibrates the masses, the retention times, and the fragmentation
energies based on results of the first pass search.

3. Performs a first main search, which deconvolutes each spectrum and
produces a list of peptide spectrum matches (PSMs) for each MS/MS
spectrum.

4. Calculates the FDR for all PSMs usine MS)k‘
=

These four main steps are performed for DDA, D

However, for DIA and PRM data, CHIMERYS pe

2. Performs a second main search with the search space restricted to the
combined list of PSMs.

For more information on how to create an inclusion file, see Export
CHIMERYS Inclusion File.

® William E. Fondrie and William S. Noble. mokapot: Fast and Flexible Semisupervised Learning for Peptide Detection.
Journal of Proteome Research 2021 20 (4), 1966-1971 DOI: 10.1021/acs.jproteome.0c01010.

Thermo Scientific Proteome Discoverer 3.1 User Guide 551



1 overview
Introduction to the Proteome Discoverer application

Label-free quantification proceeds as follows:

1. First, the algorithm detects LC/MS peaks in the individual raw data files
and maps them to identified PSMs, when available.

2. Next, it creates new features from peaks that were not previously
associated with any other feature. It takes all LC/MS peaks within a small
retention-time range and checks for peaks that build isotope patterns.

Data Independent Analysis (DIA) quantification with CHIMERYS

You can analyze up to 50 representative datasets in the same workflow using
CHIMERYS (on Ardia™ Platform or cloud).

For more information, see Understanding how the CHIMERYS algorithm

guantifies data produced by Data Independent Acquisition.

Statistics for differential expression

P-values provide a measure of confidence in quantitative proteomic results. The
protein annotation service also allows downloading of full proteome databases
by taxonomy number. For more information on p-values, see Calculate p-vaiues

and adjusted p-values for quantification results,

Protein annotation

The Proteome Discoverer application gives you access to protein annotation
information from a web service that provides the following from the UniProt
database:

e  Gene ontology (GO) molecular function, cellular component, and biological
process terms

¢ Reactome and WikiPathways pathway annotations

e Protein Family (Pfam) classification information

e HGNC gene symbols and Entrez gene identificatior;\%‘ﬁ%éﬁ 22
sl 1Ay
e Genomic annotations of genetically sequenced or é@ﬁ%““ M
Ensembl genome database ii?ijf"g(’lﬁ] =
i 5
¥
!

-

VL T

e Post-translational modification information

Thermo Scientific Proteome Discoverer 3.1 User Guide 30



FASTA databases

Supported files

ProSightPD software

Thermo Scientific

1 Overview
Introduction to the Proteome Discoverer application

e FASTA databases

e Supported files

The Proteome Discoverer application includes FASTA databases, including
several example FASTA databases and example RAW data files. Use these files
when exploring and learning how to use the application. For a description of the

different types of FASTA databases and their purpose, see Using FASTA

databases.

You can use the Proteome Discoverer application to process Thermo Fisher
Scientific raw data collected from the following mass spectrometers: Hybrid
mass spectrometers and Tribrid mass spectrometersr Thermo Flsher SC|ent|f|c
also supports open formats such as MGF, mz atal smzXM with
limited functionality.

The ProSightPD™ software consists of a set of nodes W|th|n the Proteome
Discoverer application and is used for the analysis of top-town proteomics data.
The ProSightPD software is a product of Proteinaceous, Inc., exclusively
licensed to Thermo Fisher Scientific. For more information, visit
proteinaceous.net. A 60-day free trial version is available. Versions of the
ProSightPD software are available from the Proteome Discoverer Third-Party
Node Installer.

Proteome Discoverer 3.1 User Guide 32
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