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SOftware Release SCIENTIFIC

Planet Orbitrap

‘ « Updates: www.PlanetOrbitrap.com/register
PLANET ORBITRAP | screcitenus

: : | | - To receive focused updates, choose the
v ORBI-TIPS APPLICATIONS PF LIBRARY GRANT CENTRAL COMMUNITY CONTACT . .p . . .
o — Pt > s stvar > e oot instruments and applications you are interested in

- o=
Orbitrap Exploris 120

nstrument Control HOMEG:: LSRR « Information: www.PlanetOrbitrap.com/icsw

Orbitrap Exploris 240

Orbitrap Exploris 480

Orbitrap Fusion Lumos

Orbitrap Fusion

Orbitrap ID-X You can use the instrument control software to collect high-quality mass spectrometry data on © SOftware |nf0rmat|0n
T the Thermo Scientific mass spectrometers. Control of the instruments is through two

“u application packages: Tune and Method Editor. 3
pilication pacieg - Links for download

§ Eiactive 86 For questions about the software, to request features, or to report defects, please email

e planet.orbitrap@thermofisher.com. i} N ew Featu res C on t a Ct U S

Refurbished Systems
RELATED SOFTWARE

«  Known Issues

) HH AR TR s e =520 | ORBITRAP EXPLORIS SERIES 2.0 SP1 || EXACTIVE SERIES 2.11 QF1
Demo Download

Mass Frontier ° DISCOVered iSSueS ° Request a new feature

R e Orbitrap Tribrid MS Series Instrument Control Fixed Defect « Report a software issue
BioPharma Findsr Software Version 3.5 + FIXed Deilects

INSTRUMENT CONTROL SOETWARE

ProSightPC
Proteome Discoverer Release date: July 21, 2021
RawfFileReader Build number: 3.5.3881.18 . . y . .
Contact Sales Instruments: Orbitrap Eclipse MS, Orbitrap Fusion Lumaos MS, Orbitrap Fusion MS, YO u WI I I fl n d tOd ay S p res e n tatl O n I n th e
Orbitrap ID-X MS, and Qrbitrap 1Q-X MS

Software requirements: Xcalibur 4.3 or later {use 4.5 for the latest AcquireX features). MNote, use of Orbitrap Tribrid
Series 3 5 requires Windows 10

Planet Orbitrap Library

Follow the upgrade instructions provided: Orbitrap Tribrid MS Series ICSW v. 3.5 Release Notes

Download the software: Orbitrap Tribrid MS Series IGSW v. 3.5 and Xcalibur 4.5 Software

Download the Update Overview: Orbitrap Tribrid MS Series IGSW v.3.5 Overview
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Orbitrap Tribrid Series Instrument Control Software v 3.5

Orbitrap ID-X, Orbitrap Fusion, Orbitrap Fusion Lumos, and Orbitrap Eclipse MS Systems

Thermo Scientific™ Thermo Scientific™ Thermo Scientific™ Thermo Scientific™
Orbitrap ID-X™ MS Orbitrap Fusion™ MS  Orbitrap Fusion™ Lumos™ MS  Orbitrap Eclipse™ MS
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Orbitrap Tribrid Series Instrument Control Software v 3.5

Orbitrap 1Q-X Equipped with Auto-Ready lon Source, FAIMS Pro Duo Interface

FAIMS Pro Duo Interface

Auto-Ready lon Source

Thermo Scientific™ Orbitrap 1Q-X™ Tribrid™ Mass Spectrometer
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New Features And Usability Enhancements Summary

Orbitrap Tribrid Series Instrument Control 3.5

«  Support for the Orbitrap 1Q-X mass spectrometer

* Orbitrap 1Q-X and Eclipse (small molecule mode) - Support for Real-Time Library Search
« Xcalibur 4.5 - Support for new AcquireX workflow and more flexible parameter settings

*  Orbitrap 1Q-X - Support for Auto-Ready ion source

« Support for FAIMS Pro Duo Interface

*  Optimized FAIMS CV post-switching delay time

« Total Carrier Gas Flow succeeds FAIMS User Gas to enable lower flow rates for improved

Orbitrap Tribrid™ Series 3.5

Instrument Control Software

nanospray stability

« Advanced Peak Determination (APD) is now standard for all Orbitrap Tribrid products and benefits
from application mode specific optimization

« Support for Extended low mass range m/z 40 in MSn scans

«  Mild Trapping option available to reduce MS1 fragmentation of labile compounds thermo
. scientific
« Usability enhancements
Support for absolute and normalized HCD collision energies

Support for target specific HCD collision energy in Targeted Mass Filter Table

Support for Chromeleon
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Support for Real-Time Library Search

Real-time Acquisition Decisions for Improved Structure Elucidation of Small Molecules

« Challenge
- Elucidation of chemical structures is one of the most
difficult challenges in analytical chemistry
- MS2 is often insufficient for structure assignment

File Orbitrap Eclipse

MEthDd Editﬂr Global Parameters

Method Timeline

Application Mode # . . . . 10

- MSn can help, but requires experience to set up | Small Molecule ~ | |2 oS

Method Duration (min)

- Solution o
- On-the-fly MS2 spectral matching against custom
mzVault libraries or local copies of mzCloud libraries Real-Time Search > Real-Time Search
for decision-based triggering of MSn scan events
argeted Inclusion * i
 Availability

«  Orbitrap 1Q-X
- Orbitrap Eclipse (small molecule application mode)

7 planet.orbitrap@thermofisher.com | July-2021



8

Support for Real-Time Library Search

Background Services & Communication

« Glutamate backend service used to process
each generated MS2 scan

 Search results returned based on RTLS filter
parameters

« Triggering of MSn scan events according to
search results, method scheme, and filter
thresholds

planet.orbitrap@thermofisher.com | July-2021
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ThermoFisher

Support for Real-Time Library Search

Real-Time Library Search Properties

Fllter OVGfVleW @ Spectral Library | brary.db |
. . . | Browse ‘ | Clear |
« Two sections of RTLS filter properties R —=
° GlObal parameters @ E’F;;::JrsorﬂearchTolerance |:m :
. Filter instan ific “Exten Properties”
er instance specific ended Properties TS g Y

Adduct Molecular Species Charge

1T M o
« Global parameters (»)

- Synchronized across all instances of the filter Masimm Seatch Time () [ 150 -
- Impact general search behaviors

Use as a Trigger Only

Add Adducts to Dynamic

+ Extended properties
. Filter instance specific within the method decision tree . Fj’ 5 O (o8B | ceor™B
- Controlled independently for each filter and can lead to specific 1 Confidence Score | Atleast | 0

outcomes and complex decisions

I

1|
i

Compound Class Filter 200 =g | =% | mrorT iy | =

c

Keyword Promote/Reject
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Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable (Global) Parameters within RTLS Filter

Spectral Library | |

|Bruwse| | Clear |

° SpeCtraI lerary @ % Caollision Energy Tolerance |15

Reference to a path on disk — library not embedded in .meth file

Precursor Search Tolerance | 10
(ppm)

Custom mzVault spectral libraries or local copies of mzCloud MS2 -
Adduct Masses ADD =gy = wP:-F\T% D{PC)RT%
||brar|eS (In .db fOrmat) Adduct Molecular Species Charge
1T M 0

- Collision Energy Tolerance (2) - .
+/- value for filtering the spectral library candidates during search
Applies to the MS2 event preceding RTLS placement

* Precursor Search Tolerance (ppm) @
In ppm, +/- value for filtering the spectral library candidates during search
Applies to the MS2 event preceding RTLS placement
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Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable (Global) Parameters within RTLS Filter

Spectral Library | |
Add _ | Browse | | Clear |
: uct Masses (settings) (4) o ooe [ :
. Adduct Offset Query functionality may help to identify adducted oy L -
compounds if an entry does not exist for that molecular species in the (4) MductMases  soog |55 | wrorr Ex
database. 1 — :“““
- Prepopulated list of adduct ions from Compound Discoverer .

2M+H

2M=H=ACN | -

- When selected, auto-populates with default charge state for

2M+K

consideration (but is user editable) 2M-Na
- Adducts can be limited to a single charge state or applied to all charges Sy
(give 0 as charge state) s

2M-H+FA
2M-H=HAC
M +2H
M+2H=ACN

M +3H
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Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable (Global) Parameters within RTLS Filter Spectrl Library | |
. L. | Browse | | Clear |

- Special Adduct Masses (definition) (4) R - :
“M” — this is equivalent to [M+zH]# or [M-zH]# A :

“M” at Charge “0” would apply to protonated and deprotonated forms () Msmitone g Diew B D

across all charge states P om 0

Maximum Search Time (ms) 150 -

 Adduct Masses Validation

Duplicate adducts are allowed at different charge states (warning
displayed if full duplication)

Adduct at all charges (Charge “0") will give warning if same adduct is
added at a specific charge

Warning displayed if a charge is entered not matching the settings of
“Charge State” filter (possibly included upstream in the method branch)

12  planet.orbitrap@thermofisher.com | July-2021



ThermoFisher

Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable (Global) Parameters within RTLS Filter

Spectral Library | |

. . | Browse | | Clear |
[ ] MaXImum SearCh Tlme (mS) @ Collision EnergyTﬂIerance |.15 :
. . . Precursor Search Tolerance -
- Searches are executed serially and can abort after user defined duration (ppr) 1 -
IS expired (returning empty results) AdductMasses o0 | oc.c1: 58 | morr B | ovorr W)
Adduct Molecular Species Charge
- Normal instrument acquisition continues even while searches are oM 0
executing

@ Maximum Search Time (ms) 150 :
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Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable Parameters within Extended Properties Section

« Use as a Trigger Only @
- When enabled, pass all peaks (whole spectrum) for next scan

- When disabled, pass only matched peaks for next scan

- Add Adducts to Dynamic Exclusion (2)

- When the scoring thresholds (below) are satisfied, if this option is
enabled, the calculated hypothetical adducted m/z values are added to % Loriiesitiy
dynamic exclusion A Adducts to Dynamic D
(Note: Monoisotopic peak and 3x C13 isotopic peaks are considered, regardless of the elemental _Smﬁngmmms = =y y——

composition of the analyte identified) Score Type Filter By | Score

1 Confidence Score | At least L]

- The duration and m/z tolerance of the dynamic exclusion is taken from

the dynamic exclusion filter of the method as defined by the user g
Compound Class Filter  2005g =) th:;.F‘T% L

Keyword Promote/Reject
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Support for Real-Time Library Search

Real-Time Library Search Properties

Configurable Parameters within Extended Properties Section

e Scoring Thresholds @

- Two HighChem scores exposed: Cosine Score & Confidence Score
- Delta scores between the 1st and 2" best hit

- Score thresholds can be set to require a minimum (“At least”, >=) or a
maximum value (“Less than”, <)

- Thresholds are separately configured for each instance of RTLS filter
and can lead to different scan outcomes Use a5 a Trigger Only
AddA.dductstoDynamic
Exclusion

- Duplicated score thresholds trigger a validation error

3 ) Scoring Thresholds o0 =g =% | mporT MRS | exporT MG

Score Type Filter By Score

1 Cosine Score w [|At least = | 10

Confidence Score At least

Confidence Delta Score Less than

Caosine Scare

Compound Class Filter ;m[:a_=° % Wpc.m’% ?(-}

Keywaord Promote/Reject
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Support for Real-Time Library Search

Configurable Parameters within Extended Properties Section

« Compound Class Filter @
- Promote/Reject specific compound classes based on keyword

- Compound class annotation can be defined within mzVault library
management application

- Like for the standard peptide RTS filter, the Compound Class Filter items
which are “promoted” or “rejected” will override the user defined thresholds eees e Tage Onl
. . AddA_dductstoDynamic
- If a scan top hit does not meet thresholds, but is promoted by the compound class ——— .
filter, it will continue Scoring Thresholds #0055 | o+ === | eoxT gy | ervonr )
- If a scan’s top hit does meet thresholds, but is rejected by the compound class R s 150
. . . . 1 |Cosine Score || At least -
filter, it will not continue g score | attenst
Confidence Delta Score Less than
Caosine Scare

Formula CASID InChi Key Compound Class mpound Class Filter 2005, = w::m% g
C8HINO4 82826 Endogenous Metabolites Keyword | Promote/Reject
CTHBNAO? 58559 Endogeno_us Metabgllfes Promote -
Therapeutics/Prescription Drugs Promote
C73H108012 6683198 Industrial Chemicals Reject
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I I ThermoFisher
Support for Real-Time Library Search

RTLS Filter Placement Constraints

« RTLS filters can only be placed under a single
MS2 node, but can be present in multiple copies.

* RTLS currently supports a single polarity per e e
method

« RTLS currently cannot be placed after a tMSn
node
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Real-Time Library Search — Based Acquisition Method

Application: MET-IQ - Intelligent mass spectrometry for small molecules

|dentification and characterization of unknown compounds, chemically similar to known compounds of interest

Metabolomics applications, identification of various environmental contaminants, unknown extractables and
leachables as well as emerging clinical toxins

‘ o J ‘ _”j;l"
¢
AT

cr

L Characterize unknown
Known Unknown related Compare MS? spectra If similarity match, :
: : : : . compounds using
compound compounds to library in real-time trigger MS 5 :
MS? & MS
l Experimental MS? of an unknown W
1 ©
== | 1l Jok 7
- 1 : AE
I I I } I I B i HO A P . N i
L. I YT
4
Build a spectral library Library MS? of the known compound

m/z 408 m/z 520



Real-Time Library Search — Based Acquisition Method

Application: MET-IQ - Intelligent mass spectrometry for small molecules

|dentification and characterization of unknown compounds, chemically similar to known compounds of interest

Metabolomics applications, identification of various environmental contaminants, unknown extractables and
leachables as well as emerging clinical toxins

Known
compound

A n I _

19 Build a spectral library




Real-Time Library Search — Based Acquisition Method

Generation of Spectral Libraries for known compounds

Library builder N| Infusion-HCD-CID-MS4

cms-HCD-MS4

* Build a new method from the new preset MS/MS B 5 O -on Ly ke
Library Builder template to create the spectral library
for the compound of interest

Analyses are performed as direct infusion or with an LC
method (with the need for chrom. peak = 6s)

M/z value (or m/z & z) of the compound of interest are

included in Targeted Mass filter "= om " mom

MS/MS acquisition is performed with HCD at nCE 10,20,
30,..., 80 and with CID at nCE 15, 30, and 45 (11 total
MS2 scan events)

HCD 60

HCD 55

- Data are processed with mzVault (can be downloaded J e
from https://thermo.fexnetoperations.com/) M m
|
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. . - ThermoFisher
Real-Time Library Search — Based Acquisition Method
Application: MET-IQ - Intelligent mass spectrometry for small molecules

 ldentification and characterization of unknown compounds, chemically similar to known compounds of interest

« Metabolomics applications, identification of various environmental contaminants, unknown extractables and
leachables as well as emerging clinical toxins

Characterize unknown
compounds using
MS2 & MS3

Unknown related Compare MS? spectra
compounds to library in real-time

If similarity match,
trigger MS3

Experimental MS? of an unknown
—> 1 | | é/ h DR SN (3
o

Library MS? of the known compound m/z 408 m/z 520



Real-Time Library Search — Based Acquisition Method

Application: MET-IQ - Intelligent mass spectrometry for small molecules

« Build a new method from the preset Met-IQ method template
to interrogate the samples of unknown related compounds
(transformational/metabolized products)

* During LC-MS/MS analyses of the samples

@ MS2 profiling of the samples containing unknown related
compounds is performed

MS2 spectra are compared to spectral library in real-time (using
broad precursor ion m/z search tolerance)

@ MS3 are triggered only on compounds for which spectra are similar
to the spectra of the compound of interest, prioritizing the selection
of ions with high m/z (more informative)

22  planet.orbitrap@thermofisher.com | July-2021
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Real-Time Library Search — Based Acquisition Method

Application: MET-IQ - Intelligent mass spectrometry for small molecules

During LC-MS/MS analyses of the samples

@ MS2 profiling of the samples containing unknown related
compounds is performed

@ MS2 spectra are compared to spectral library in real-time (using
broad precursor ion m/z search tolerance)

@ MS3 are triggered only on compounds for which spectra are similar
to the spectra of the compound of interest, prioritizing the selection
of ions with high m/z (more informative)

Post-acquisition data processing @

Using Mass Frontier and Compound Discoverer

Enabling further annotation of MS2 and MS3 spectra generated by
MET-1Q

Allowing the identification of unknown related compounds
(transformational/metabolized products)

planet.orbitrap@thermofisher.com | July-2021
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Library MS?
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Real-Time Library Search — Based Acquisition Method
Application: Advanced elucidation of chemical structures

« No further acquisition for unambiguous & confident id. of the cmpds (high cosine / confidence / confidence delta)
« Optimization of CE if match appears under-fragmented (high cosine / low confidence)
« MS3 acquisition on high m/z fragments for compounds with ambiguous scores

MS OT

HCD@45
[ e
'

e —————— p——

— ddMS? IT HCD
Scoring Thresholds ADD =gy =8 IMPORTI,é EXPDRT-é - .
Use as a Trigger Only []
Score Type Filter By Score
2 | Cosine Score Atleast | 60 Scoring Thresholds A0 =g ) IMPORTl'é EXPORT-é
Score Type Filter By Score

Real-Time Library Real-Time Library 1 | Confidence Score Atleast | 60
Search Search 2 | Confidence Delta Score | Less than | 10
Precursor lon
Exclusion

=

@ Sort by m/z
Activation Type l HCD v J ‘—7—- . . .
Collision Energy Mode lAssw’sted 'J Alm tO remove amblgUIty by
HED Collsion Energy Type | Normalized - /fragmentgtlon of high m/z RTLS
24 HCD Collision Energies (%) [15,45,65,80 ] matChed IonS




. - e ThermoFisher
AcquireX Data Acquisition Workflow Enhancements

New Features

« Challenge

Higher coverage and throughput is required to expedite studies including 100s of samples
The ability to control multiple different matrix backgrounds is necessary in large scale studies

e Solution

New « Advanced Deep Scan » workflow to provide more flexibility in studies execution
New functionalities to improve user experience

 Availability
Xcalibur 4.5
All Tribrid models (small molecule application)

AcquireX
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ThermoFisher

AcquireX Data Acquisition Workflow Enhancements

New « Advanced Deep Scan » Workflow to Provide More Flexibility in Studies Execution

BACKGROUND BXGLUSON & COMPONENT TERATVE PRECURSOR X
INCLUSION
Create and use an exclusion list of constant background ions Creates and updates an exclusion kst of the fragmented Combines a single exclusion and inclusion list with multiple 1D
and peaks to reduce background fragmentation in your ID runs Combines exclusion and inclusion lists to automatically and precursor ions over multiple ID injections to comprehensively injections to comprehensively fragment relevant precursor ions
reliably acquire more relevant MSn data in a single injection enhance the fragmentation of non-redundant precursor ions
What Xcahbur Does: What Xcalibur Does:
« Generates up to 1 exclusion list per sequence What Xcalibur Does: RSO « Generates up 10 1 exclusion list per sequence
* Updates the ddMSn method with the exclusion list * Generates up to 1 exclusion kst per sequence * Generates one exclusion list per sequence * Generates up to 1 inclusion list per sequence
* Automatically inject ID samples with updated ddMSn « Generates 1 inclusion list per ID injection block ¢ Updates the exclusion list after every injection * Injects ID samples until all inclusion hist ions are
method « Injects user-defined number of ID injection blocks « Injects 1D samples untl all the ions in the sample are iragmented or user-defined number of 1D samples are
fragments or user-defined number of ID samples are reached
reached

sazc

v

There are no recent experiments. Browse to open an existing

Combines up to 5 exclusion and inclusion lists with multiple ID experiment.
injections to comprehensively fragment relevant precursor ions
and submits multiple sampies

What Xcalibur Does:

« Combines up t0 5 exclusion references into 1 exclusion list
per group.

« Combines up to 5 inclusion references into 1 inclusion list
per group.

¢ Injects ID samples until all inclusion list ions are
fragmented or user-defined number of ID samples are

L. mm®cheg _________h




. - e ThermoFisher
AcquireX Data Acquisition Workflow Enhancements

New « Advanced Deep Scan » Workflow to Provide More Flexibility in Studies Execution

=

Targrted Mass

Submit several samples defined by groups with different
Instrument methods in the same experiment

- Combine up to 5 inclusion or exclusion lists that are

applled tO the Subsequent |d |nJeCt|OnS Combines up to 5 exclusion and inclusion lists with multiple 1D

injections to comprehensively fragment relevant precursor ions
and submits multiple samples.

What Xcalibur Does:

« Add wash/blank samples anywhere in the sequence

« (Combines up t0 5 exclusion references into 1 exclusion list

per group.
+ Combines up t0 5 inclusion references into 1 inclusion list
. . . per group.
® G roup overview faC|||tated N Read-only table « |njects |D samples until all inclusion list ions are
fragmented or user-defined number of ID samples are
reached.

= Submits an experiment with several groups.
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ThermoFisher

AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan — Sequence Design

Sequence Design Max value:

AcquireX Template Injections | [NIEY #* 101 | Blanks ©  ExclRet ©  InclRef 2 DeepScanini. 4 + #Groupstondd ¢ | [0

# Name Type Group Instrument Method Vial Inj Vol (ul) =

Targrted Mass

1dblS" OT HCD

Edit a specific

Combines up t0 & exclusion and nclusion ists with mualtiple 1D group
injections to comprehensively fragment relevant precursor ions group
and submits mukltiple samples.

Delete a specific

Sequence Design

What Xcalibur Does:

AcquireX Template Injections | Y &* 11 | Bianks Excl.Ref 1 Incl. Ref 2 |Doq:l$mlri.-i6rmpeton N o |
« (Combines up t0 5 exclusion references into 1 exclusion list —

per group. # Name Type Group Instrument Method Inj Vol (ul) =
+ Combines up t0 5 inclusion references into 1 inclusion list

per group.
» Injects ID samples until all inclusion list ions are

fragmented or user-defined number of |D samples are

reached.

» Submits an experiment with several groups.
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ThermoFisher

AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan — Adding a Group in the Sequence

AcquireX Template Injections | IS & 1@ | Bm-EmLHef-MLHef-DnmEmlri.-#EmpstnMd-

# Name Type Group Instrument Method Inj Vol (ul) =

To add one or
several groups

Sequence Design

AcquireX Template Injections | [Ert M & @] | Blanks 1  ExcLRef 1  IncLRef 2  DeepScanin. -#Gml.mhﬁdd R A B

# Name Type Group Instrument Method Inj Vol (ul) =
1 Blank 1 Instrument Method 1 10.00 w/
2 BExclusionRef_01 Exclusion 1 Instrument Method 1 10.00 wf cos
3 Sample_D1 Inclusion 1 Instrument Method 1 10.00 wf e
4 Sample_02 Inclusion 1 nstrument Meathod 1 10.00 uf e
5 I0_o1 Id 1 strument Method 1 10.00 w/ e
6 ID_02 Id 1 Instrument Method 1 10.00 w/ -
7 1D_03 Id 1 Instrument Method 1 10.00 wf e
8 ID_04 Id 1 Instrument Method 1 10.00 w/ ===
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AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan — Inserting a wash/blank sample in the Sequence

AcquireX Template Injections | [Errld & @ | Blanks 1  ExcLRef 1  IncLRef 2 DeepScanin. -mmmmmu R A B

#  Name
1 Blank_01
2 ExclusionRef_01

Type Group Instrument Method

Blank

Inj Vol (ul)

ThermoFisher

SCIENTIFIC

Bxclusion Sequence Design
Inclusion

Inclusion AcquireX Template Injections | d s 0 | Blanks -EmLFtef -hcl.Ftef -DHPSGRI'IW- -#Gmmwﬁdd I:

Type Group
Blank 1
Exclusion 1
Inclusion 1
Inclusion 1

3 Sample_01
4 Sample_02
s I |
A Insert Inj Above |4 # _|Neme
1 Blank_01
i Id
¥ Insert [zt 2 BExclusionRef_01
v Copy Down 3 Sample_01
w Fill Downi 4 SE.ITIFHE_GE
D Undo
6 ID_01
Right click on a row to add 7 ID_02
wash/blank samples o
9 ID_04

planet.orbitrap@thermofisher.com | July-2021

Insertion above ID 01
9
9

Instrumer

Instrument Method
1t Method
nent Mathod
....... nent Method
nent Method
nt Method
ment Method
rument Mathod
nt Method

iment Meathod

Inj Vol (ul
10.00 pi
10.00 pi
10.00 i
10.00 i
10.00 pi
10.00 i
10.00 pi
10.00 pi
10.00 pi
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AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan — Group Overview

lcons to toggle
between the view

Editable table

Sequence Design

AcquireX Template Injections | NIl & W | Banks ©  ExclRet [+ | InclRef

31

DeepScanini. 3 | #Groups to Add B =

Read-only table

#  Name Type Group Instrument Method Inj Vol (ul) Comment =
1 Blank_01 Blank 1 Ms1 1 10.00 pf group 1
2 ExclusionRef_01 Exclusion 1 MS1 2 10.00 uf o Sequence Des|gn
3 Sample_01 Inclusion 1 MS1 3 10.00 pf .
4 Sample_02 Inclusion 1 MS1 4 10.00 pf AcquireX Templats Injsctions | Total Injection: 26 (£
i 5 e
B/l0.0 @ ! MSnincliexc ro0ou 4 Group Type Injection Instrument Method Vial
1 il 5 10.00 pf b
6 ID_02 Id MSn incl_excl il 1 1 Blank 5 M+ 1
7 ID_03 Id 1 MSn incl | 5 10.00 uf e
- s s 2 1 Exclusion 1 MS31
8 Wash Unknown 1 MS1 20 10.00 f
3 1 Inclusion 2 MS1 34
9 ExclusionRef_01 Exclusion 2 MS1 5 10.00 uf group 2 .
4 1 Id 3 MSn incl_excl 5
10 ExclusionRef_02 Exclusion 2 MS1 6 10.00 pf b
5 1 Unknown 1 MS1 20
11 Sample_01 Inclusion 2 MS1 7 10.00 wf b
6 2 Exclusion 2 MS1 5,6
12 Sample_02 Inclusion 2 MS1 2 10.00 uf b
7 2 Inclusion 3 MS31 7,89
13 Sample_03 Inclusion 2 MS1 9 10.00 pf e
8 2 Id 3 MSn incl_excl 10
14 1D_01 Id 2 MSn incl_excl 10 10.00 f ==
9 3 Unknown 2 MS1 20
15 1D_02 Id 2 MSn incl_excl 10 10.00 pf b
. 10 4 Blank 1 MS1 11
16 ID_03 Id 2 MSn incl_excl 10 10.00 yf b
1 4 Excl 1 S1 12
17 Unknown_01 Unknown 3 Wash 20 10.00 uf group 3 cluson M
2 13,14
18 Unknown_02 Unknown 3 Wash 20 10.00 uf = “ [CE1E =T CiE ’
3 B
19 Blank_01 Blank 4 MS1 1 10.00 pf group 4 L 4 Id MSn inal_excl 18
20 ExclusionRef_01 Exclusion 4 MS1 12 10.00 pf = L - LT U MS1 =L
21 Sample_01 Inclusion 4 Ms1 13 10.00 pf e
22 Sample_02 Inclusion 4 MS1 14 10.00 pf i
23 Io_01 Id 4 MSn incl_excl 16 10.00 pf -
24 ID_02 Id 4 MSn incl_excl 16 10.00 uf e
25 ID_03 Id 4 MSn incl_excl 16 10.00 uf -
26 Unknown_01 Unknown 4 MS1 20 10.00 pf _

N 5 I8 0 N
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AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan — User-Defined Parameters

Experiment Details

Experiment Folder Browse

Experimant MName

Il Apply Name Extension EaCh gI’OUp can have
[l Display Comment Column d|fferent expenment

cors il parameters
ADVANCED DEEP SCAN Group Parameters

Instrument Methods

Combines up t0 & exclusion and nclusion ists with mualtiple 1D

injections to comprehensively fragment relevant precursor ions Ful Soan Method m
and submits mukltiple samples.
MSn Template Method m
What Xcalibur Does:
Experiment Parameters
« (Combines up t0 5 exclusion references into 1 exclusion list Exclusion Override Factor (default = 3)
per group. 3
+ Combines up t0 5 inclusion references into 1 inclusion list Exclusion List Pesi Window Extenaion (s) (defaut = 0.3)
per group. 0 |

» Injects ID samples until all inclusion list ions are
fragmented or user-defined number of |D samples are
reached.

» Submits an experiment with several groups.

Inclusion List Peak Window Extension (g) (default = 0 s)
0

Inclusion List Peak Fragmentation Threshold (%) (default = 50%)
50

SELECT Preferred lons
[M+H]+1; [M-H]-1 v

Exclusion Duration (seconds)

10

Same as Xcalibur 4.4
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AcquireX Data Acquisition Workflow Enhancements

Advanced Deep Scan to Submit several “lterative Precursor Exclusion” samples

Targeted Mass Properties

Mass List Type [ m/z vl
For a deep scan experiment e Mode | Start/End Time -
- __— aninclusion listis required Include Intensity Threshold
in the method. —
s 20=g : == : INPDRT% : EXPDRT‘
Exclusion l 1 Compound m/z t start (m t stop (mir Intensity Threshold

Cannot be deleted 0 17 1.0e20

The intensity that this target m/z must meet or exceed to
be included
Range: 0—1E+20
|
! Mass Tolerance { ppm - I
Sequence Design :
— — Low ‘ 10 |
AcquireX Template Injections | EXF P & [ | Banks 0 Excl. Ret Incl.Ref 0 | DeepScanini. |4 #Groupstonsd 1 | ) 28 ' :
#  Name Type Group  Instrument Method Vial Inj Vol () Comment = High | L |
1 1D_01 Id 1 MSn inclexcl 1 10.00 pl group 1 - Perform dependent scan on most
2 Ip_02 Id . MSn inclexcl . 10.00 intense ion if no targets are found
3 ID_03 Id 1 MSn inclexcl 1 10.00 i
4 ExclusionRef_01 Exclusion 2 M31 1 10,00 Wl group 2 L ) . N .
5 1D_01 id 2 | MSnindlexd : 10.00 i .+ After ID1, all of the targeted ions will be added to the exclusion list.
6 ID_02 Id 2 MSn inclexcl 1 10.00 ul = . . . . 0
2 10_03 i 5  |MSninlsd 1 600 14 ..+ Ifthe inclusion list is not empty, the next ID run will start
Blie.0e . ?  [MSnmclexd ‘ reoou BE . After the number of ID runs are acquired, the next group will be

submitted.
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AcquireX Data Acquisition Workflow Enhancements

New Functionalities to Improve User Experience _ _
New parameters in Xcalibur 4.5

« User-defined minimum intensity for inclusion and exclusion
lists for all existing and new AcquireX experiments

i i 2 Combined Inclusion/Exclusion Parameters
* Import/Export Acquirex Experiment from the Advanced
Deep Scan, Deep Scan, and Iterative Precusors Exclusion
workflows as a .csv file
) w Intensity Threshold Parameters
* New column available to add comments

? Intensity Threshold Parameters

Exclusion List Minimum Intensity (Example; 5.00e+4)

5.00e+4

« Copy/fill down for sample name, vial position and injection
volume

Inclusion List Minimum Intensity (Exampie; 5.00a+4)

5.00e+4

« Option to skip to the next queued sequence automatically if
a processing error occurs

w Combined Inclusion/Exclusion Parameters

m/z Tolerance (ppm) (default = Sppm)

- Parallel acquisition and processing to save time and reduce >

solvent consumption
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AUtO'Ready Ion SOurce SCIENTIFIC

New Features

New Auto-Ready Calibration Source
« Challenge
Robust delivery

- Time dedicated to instrument setup must be minimized Its own ion transfer tube system

- Instrument must remain well calibrated over time

e Solution

- Built-in Auto-Ready lon Source simplifies maintenance with
weekly pre-scheduled, remote, and one-click calibration

Dedicated emitter

 Availability
- Orbitrap 1Q-X

planet.orbitrap@thermofisher.com | July-2021



Auto-Ready lon Source

Setting up Auto-Calibration

Under Tune Preferences

© Tune Preferences - [m] >
rC Reports

® Automatically generate reports
Path: | CAThermo\lnstruments\Reports\,

Show Report Generation Options dialog box
Do not generate reports

~ Other Reports
) Automatically generate reports

Path: | CAThermo\instruments\Reports\

®) Show Report Generation Options dialog box
Do not generate reports

[¥] Show Console

[7] Show graph

[¥] Show spectrum

(] Show system configuration

[] Show embedded system configuration

Current Calibration Options
[] Set System to Standby on Completion

® Auto-Ready

rC Source
Other ’

C. Mix
Traditional ’

® FlexMux

Run system seif-check in 'Check’ mode
®) Run system self-check in ‘Check, Calibrate if required’ mode
(please press F1 to view the help on what will be run for self-check)

rSchedule Self-Check ’

Day | Wednesdays ~ Time | 12AM  ~

Polarity | Positive ~
] uveo
] Easy-IC

Settings |

36  planet.orbitrap@thermofisher.com | July-2021

Current Calibration Options

[] Set System to Standby on Completion

- Calibration Source
® Auto-Ready
Other

! Run system seif-check in ‘Check’ mode

®! Run system seif-check in ‘Check, Calibrate if required’ mode
(pleose press F1 to view the help on what will be run for self-check)

-Schedule Self-Check

D3y = Wednesdays ~

Time 12 AM

-

~Settings
Polarty | Positive v

]uvep

[_] Easy-IC

ThermoFisher

SCIENTIFIC

* Current Calibration Options
- “Auto-Ready” is set as Calibration Source by
default (auto and manual modes)
- Select “Other” to calibrate with syringe pump
(manual mode only)

- Auto-Ready lon Source only uses pre-filled
FlexMix vials

« System Self —Check Options

- Self-Check can be set to « Check » or « Check,
Calibrate if required » (and systematically set to
« Orbitrap Mass & System » calibration type)

- Day and time for Self-Check is defined

- The polarity (« Positive » or « Positive &
Negative ») and optional calibrations used for
Self-Check are defined in Settings section



ThermoFisher
AutO'Ready Ion Source SCIENTIFIC

Self-Check Pre-Conditions

v Status

+ Self-Check settings
g Self-check is scheduled to run every Wednesday at 12:00 AM in

- They are indicated in status pane of calibration tab Check, Calibrate if Required mode.
Polarity (+) = Polarity (+/-)

Orbitrap Mass
. . . . @ » Recommended Calibration: 5/2/2021
 Self-Check (Auto-Calibration) procedure is pursued only if e J
lecommended Calibration:  5/9/2021
- The instrument is in standby or scanning (“On”) > Optional Caliorations
FlexMix Volume Full (>= 70%)

- Auto-Ready is current Calibration Source in Tune Preferences

- Self-Check is enabled in diagnostics (notification in Tune Preferences
Self-Check is disabled)

Traditional

@) FlexMix

{Calibraticun i

System Self-Check Options

System Self-Check is disabled. It can be toggled via the Diagnostics menu
under System / Auto-Ready / Utilities / Toggle Self Check.

« Self-Check procedure is deferred and subsequently run if
- There is an acquisition in progress (acquisition sequence or tune recording) at the time of scheduled Self-Check
- Acquisition queue gets empty within the 24 hours of scheduled Self-Check (check every 5 min)
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AutO'Ready Ion Source SCIENTIFIC

Self-Check Procedure

* 5-min delay Self-Check preparation
- Notification displayed in Tune bottom panel that Self-Check is about to start; text updated every minute

- Self-chock will start automatically in 5 minute(s). Picase go to Calibration panel to initiate now or abort.

Same information displayed in notification area of calibration panel
Show « Initiate Self-Check » / « Abort Self-Check » buttons and disable « Start » button in calibration panel

Initiate Self-Check Abort Self-Check m ‘

) Se If_C heCk executlon A~ self-check will start automatically in 5 minutes o Self-check is about to start. Manual calibration not aIIowed.T

Start after 5-min preparation has elapsed

Instrument is switched to « On » if currently in standby

Calibration Ul selection updated to match Self-Check settings (mode, polarity, and optional calibrations)
During Self-Check execution

- Tune operations are disabled, procedure can be aborted by pressing relevant button (aborted Self-Check not run until next
scheduled check)

Self-Check running status is displayed (progress bar, notification panel)
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™
C al | b r a‘t | on Tab ée::;::l:;;:;::d;le’: c::erlun every Wednesday at 12:00 AM in Check,
Polarity (+)  Polarity (+/-)
« « Manual » conventional one-click calibration —
- Can be performed at any time by pressing « Start » in Calibration tab i 515202
- All conventional calibration modes and types are available ?’1 -
Negative
« Auto-Ready lon Source is used for « Manual » one-click calibration as e
. . . . . R FlexMix Volume Full (>= 70%)
long as it is defined as the Calibration Source in Tune Preferences
. . . . . . Mode Calibrate 'J
« Status pane displays calibration sets with recommended re-calibration sty posive =
date S Type Orbitrap Mass & System '1
- Dates become bolded/italicised when due date = today or day in past s .
« Caret opens to display last calibration dates
« Under System, last calibration dates can be displayed for optional -
calibrations
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Auto-Ready lon Source

Calibration Tab - Calibration Types

Type

| Orbitrap Mass

-

Orbitrap Mass

L

‘ Orbitrap Mass & System

Type

i Optional Calibrations

UvPD

Easy-IC
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Orbitrap Mass & System ~ |

ThermoFisher
SCIENTIFIC

Types: Orbitrap Mass or Orbitrap Mass & System

Selecting Orbitrap Mass triggers the following calibrations:
- multiplier
- Orbitrap mass

Selecting Orbitrap Mass & System triggers the following
calibration set, in order:

- lon Optics

- lon Trap

- Quadrupole

- pAGC

- Orbitrap mass

’

If Orbitrap Mass & System selected, “Optional Calibrations’
are exposed (based on configuration & polarity* selected)

Same as with Conventional source



ThermoFisher
AutO'Ready Ion Source SCIENTIFIC

Calibration Tab - Calibration Modes

* Modes: “Check”, “Check, calibrate if required”, or “Calibrate”
- A spray check and calibrant purity evaluation are automatically

run prior to any calibration set

Maode | Check, Calibrate if required = |

Polarity Check

ek G « “Check, calibrate if required” operates as follows:
L=l 1 ] I'EIII.IIT
Calibrate | - Any failed checks are automatically calibrated (as well as

I dependent calibrations)

Type

- The system automatically runs calibrations that have expired
(bypass check), i.e., Multiplier gain after 7 days and all
remaining calibrations after 28 days

- The system automatically runs Orbitrap mass calibration
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AutO'Ready Ion SOurce SCIENTIFIC
-~ sews

C al | b rat | on Tab gnlfl;::;.;:;:z:ne: o s vy Wednesday at 1200 AM in Check,
Polarity (+)
- Calibration status are displayed for polarity (+) or (+/-) o
» Recommended Calibration: 5/5/2021
Negative
. . . . . » Recommended Calibration: 5/5/2021
« FlexMix level is indicated in status panel e
- “Full” when >= 3.75ml (>=75%) - Red indicator is displayed when 0% - start i
. 0% when <= 125ul button is disabled, hover text indicates e
. 70% When S= 3 50m| ‘Replace Vlal, I FlexMix Volume Full(>= 70%) I
. 5% decrement starting at 70% - Orange indicator is displayed when 10% - 1% | ... ki -]
. “Replace Vial” when 0% - No color indicator when above 10% Polarhy Poikive |
Type FOrbitrap Mass & System ~ J
» Optional Calibrations » Optional Calibrations 2 Optional Calibrations
| FlexMix Volume Full (>= 70%) ‘. FlexMix Volume 60% @ FlexMix Volume Replace Vial (0%)
UVPD v
. . . Easy-IC vl
« Calibration Polarity:
R P OS itive Calibration
L Check, Calibrate if required
° POSitive and Negative [ Positive and Negative -
_ Pasitive and MNegative
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Auto-Ready lon Source
Calibration Results — Self-Correction And Recommendations

« Upon any calibration failure, two procedure checks are run before the result is reported:

1. Spray stability check
If spray check fails, system will attempt to self-correct spray issue for 5 min. Once stable spray is re-established, the sequence will resume starting from the
procedure that originally failed
If spray cannot be recovered, the check is aborted and the following notifications appears: “A <procedure> failed due to spray instability. Please see below

for recovery recommendations.”
“A <procedure> failed due to spray instability. Please perform following tasks and retry:
-- Run the 'Flush Calibration Source Lines' diagnostic in attempt to clear any residual air bubbles from the lines

-- Re-seat the fittings between the calibrant pump and the sprayer
-- Run the 'Calibration Source HV Calibration’ diagnostic to ensure the spray voltage is set properly

If spray check passes, the second procedure check is run.

2. Calibrant purity evaluation
If cal mix evaluation fails, system will attempt to recover acceptable calibrant purity by running one flush cycle of calibration source lines
If acceptable cal mix purity cannot be recovered, the procedure is aborted and the following notifications appears: “A <procedure> failed due to calibrant

contamination or degradation. Please see below for recovery recommendations.”
“A <procedure> failed due to calibrant contamination or degradation. Please perform following tasks and retry:
-- Run the 'Flush Calibration Source Lines' diagnostic in attempt to clear any contamination buildup from the lines

-- Change the calibrant bottle to a fresh one
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Calibration Results — Procedure vs Calibration Failure

Optional Calibrations

-  If the ‘Check-only’ routine is failed, but

e ot b e procedure checks pass, the system will

— recommend the user run in “Check,
Calibrate if required” mode.

Optional Calibrations

* If the calibration is run in ‘Check, Calibrate
if required” or “Calibrate” mode and fails,
—— _ but both procedure checks pass, a true
p"mp:,mmww calibration failure is recorded.

Failed calibrations:
ETD - Reagent Transmission - C-trap RF
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AutO'Ready Ion Source SCIENTIFIC

Calibration Results — ‘Orange’ vs ‘Red’ Status

Status
 Status will show an orange indicator light when:

- A procedure failure (spray stability or calibrant purity evaluation) is

Self-check is scheduled to run every Wednesday at 12:00 AM in
Check, Calibrate if Required mode.

ESER Polarity (+/) recorded during a calibration procedure
Orbitrap Mass
> Recommended Calibration: 5/2/2021 - Assingle calibration is run from diagnostics
System ; . . : .
b Recommended Calibration: 5/9/2021 - Asingle check is run from diagnostics and fails
» Optional Calibrations .
FlexMix Volume Full (>= 70%) ¢ A procedure IS aborted

Status

Self-check is scheduled to run every Wednesday at 12:00 AM in ° Status W|” ShOW a red |nd|Cat0r I|ght When

Check, Calibrate if Required mode.

B ro /) - Atrue calibration failure is recorded (calibration fails and both

Orbitrap Mass procedure checks pass)

» Recommended Calibration:  5/2/2021

System

P Recommended Calibration:  5/9/2021 . . . . . . .

b Options| Calibrations « Hovering over indicator light will provide explanation of state
FlexMix Volume Full (>= 70%)

. .
| 0 A calibration or check procedure run from diagnostic has completed. Please run a System calibration from the Calibration Tab in "Check, calibrate if required™ mode to recover and /or receive detailed recovery instructions. |
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Calibration Procedures in Diagnostics

« Calibration tree can be found in the customer diagnostics pane under
. c'“fk i':mpp' B — “Standard Calibration”
> Sysem - Individual calibrations may be checked or run
. ;lbdtdcm - As the system requires calibrations to be run in the proper order as a set and
T Déltopt some calibrations affect dependent calibrations, calibrating from the diagnostics
b [ fonTrap pane will have the following affect on the status panel in the calibration pane:
o
et
" [ Intact Protein Mode Check passes No impact
, DE:?:M o Check fails Associated set ORANGE
: ;D e Calibration passes Associated set ORANGE
b UVPD Calibration fails Associated set ORANGE

¢ Tools

b TMNG Database
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Auto-Ready lon Source

Diagnostics & Readbacks

« Auto Ready lon Source Diagnostics

[ Check Only (Applies only to Standard Calibration)

b [] Detectar

¥ lon Source

~  Auto-Ready
[] Start Spray @
[] Stop Spray
[] Check Spray Stability
[] Check Calibrant Selution
*  Fluidics
Flush Lines
[] MNew Vial Installed
[] Clean Emitter
[] Calibrate Flow/Pressure
[[] Check Flow Paths
> [ High Voltage
[] Ramp HV Supply
[] Calibrate Spray Voltage
> [ Utilities
[] Toggle Self Check
[] Print Settings

[] Toggle Verbosity

A

a7
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STATUS By Function

4 [@ lon Source

Auto Ready lon Source Readbacks

Spray Voltage -82 v
Spray Current 0.0 paA
Vaporizer Temp 305 °C

@) Sheath Gas 21 Arb (~044 L/Min)

@ Aux Gas 2.1 Arb (~2.52 L/Min)

[0 Sweep Gas 2.0 Arb (~2.72 L/Min)

@ lon Transfer Tube Temp 2750 °C
S-lens DC 183 vV
Source Pressure 1i392 Torr
Auto-Ready

Spray Voltage 02 v
Spray Current 00 pa
FlexMix Volume 50%

lon Guide 1
Quadrupole

HISTORY

FAVORITES

System Self-Check Options

ThermoFisher

SCIENTIFIC

FlexMix infusion using Auto Ready lon Source must be manually started to run a diagnostic
that requires it @

- Toggle available to enable / disable Self-Check

System Self-Check is disabled. It can be toggled via the Diagnostics menu
under System / Auto-Ready / Utilities / Toggle Self Check.




. ThermoFisher
Improvements |n FAIMS Support SCIENTIFIC

New Features and Integration with Orbitrap Tribrid Series ICSW 3.5

thermoscientific FAIMS Pro Duo

 The new FAIMS Pro Duo Interface extends FAIMS application to a
wide range of chromatographic flow rates sclentific

« Compensation Voltage (CV) switching time has been further
optimized for targeted applications

« Management of Carrier Gas flow has been modified to facilitate the
optimization of spray stability in nanoflow LC applications

 Availability
All Tribrid models

* New features aligned with Orbitrap Exploris Series (OES) ICSW 3.1
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Improvements in FAIMS Support

FAIMS Pro Duo Interface

* FAIMS Application Over a Wide Range of Chromatographic Flow Rates
- Analyses with FAIMS Pro Duo Interface possible with the OptaMax NG ion source at flow rates up to 1 mL/min
- FAIMS with HESI / APCI ion source type supported by Instrument Control Software

Orbitrap Tribrid Series ICSW 3.4 Orbitrap Tribrid Series ICSW 3.5

lon Source Properties lon Source Properties

lon Source Type

‘ N5I -

Spray Voltage ‘ Static -
Positive lon (V) ‘ 1500 |
Negative lon (V) ‘ 600 |

Gas Mode ‘ Static v
lon Transfer Tube Temp (°C) ‘F_?S |

Use lon Source Settings from
& O

Tune
‘ Standard Resolution  ~
FAIMS Gas ‘ Static -

FAIMS Gas (L/min) o |

FAIMS Mode

lon Seurce Type

Spray Voltage

Positive lon (V)

Negative lon (V)

Gas Mode

Sheath Gas (Arb)

Aux Gas (Arb)

lon Transfer Tube Temp (°C)
Vaporizer Temp (°C)

APPI Lamp

Use lon Source Settings from
Tune

FAIMS Mode
FAIMS Gas

FAIMS Gas (L/min)

| H-ESI
| Static
= |

]

| Standard Resolution  ~ I

~ H-ESI
APCI

ESI

FAIMS is not supported for H-ES| source type. |

| Static v
° '|

FAIMS only supported for NSI source type
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FAIMS is not supported for APCl source type.

| FAIMS is not supported for ES| source type. |

lon Source Properties

len Source Type

Spray Voltage

Positive lon (V)

Megative lon (V)

Gas Mode

len Transfer Tube Temp (7C)

Use lon Source Settings from
Tune

FAIMS Mode

Total Carrier Gas Flow

Total Carrier Gas Flow (L/min) |4‘6

| NSI

NSI
H-ESI
| APCI

|rs|

| 275

O

| Standard Resolution
| Static

lon Source Properties

lon Source Type

Spray Voltage

Paositive lon (V)

Megative lon (V)

Gas Mode

Sheath Gas (Arb)

Aux Gas (Arb)

lon Transfer Tube Temp (*C)
Vaperizer Temp (*C)

APPI Lamp

Use lon Source Settings frem

Tune

FAIMS Mede

Total Carrier Gas Flow

Total Carrier Gas Flow (L/min) | 4.6

| Standard Resolution -
| Static v

FAIMS supported for ALL source types



Improvements in FAIMS Support

Optimized FAIMS CV Post-switching Delay Time for more Productive Targeted Acquisition

« Time necessary between the application of two consecutive CV settings to wait for the completion of
the ion transfer through the FAIMS interface

* Previous implementation (ICSW 3.4 and earlier)
CV switching time dependent on ion tranfer tube (ITT) geometry
MS with round bore ITT. 40 ms (e.g., Orbitrap Fusion)
MS with high capacity ITT: 25 ms (e.g., Orbitrap Eclipse)

* New implementation (ICSW 3.5)
CV switching time dependent on ion tranfer tube geometry and magnitube of CV change
Fixed switching for CV steps above 2V and shorter time for smaller CV steps (following linear interpolant)

ITT Geometry CV switching time Instruments
CV step = 2V CVstep <1V

Round bore ITT 40 ms <25 ms Orbitrap Fusion, Orbitrap ID-X, Orbitrap 1Q-X

High capacity ITT 25 ms <15ms Orbitrap Fusion Lumos, Orbitrap Eclipse
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Modified Management of Carrier Gas Flow To Address Spray Stability Issues at Nanoflow LC Rates

* FAIMS carrier gas flow needs to be user settable within a defined range to address spray stability issue

* Implementation in ICSW 3.4 and earlier based on two parameters controlling a single gas flow / line

Carrier Gas Flow - hidden parameter taking a fixed value depending on ion tranfer tube (ITT) geometry

FAIMS Gas (or FAIMS User Set Gas) — User defined parameter accessible in Method Editor and Tune Page
ICSW 3.4

FAIMS Mode | Standard Resolution - J

* New implementation in ICSW 3.5

Carrier Gas Flow and FAIMS Gas are merged into a single parameter e o
« Total Carrier Gas Flow » accessible in Method Editor and Tune | ]

FAIMS Gas (L/min) |n |

User settable ranges for Total Carrier Gas Flow
Round bore ITT: 3.5-7.7 L/min (default value: 4.6 L/min) l

High capacity ITT: 0.7-4.3 L/min (default value: 1.2 L/min) ICSW 3.5
Total Carrier Gas Flow value for methods converted from ICSW 3.4 (or earlier) FAIMS Mode | Standard Resolution - |
Same ITT geometry: Default Total Carrier Gas Flow value + Previous User Set Gas value Total Carrier Gas Flow | Static " |

Different ITT geometry: Default Total Carrier Gas Flow value R |4J5 |
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Advanced Peak Determination (APD)

Broaden and Improved Implementation across Orbitrap Tribrid Family

+ Aligned with Orbitrap Exploris Series ICSW 3.1
* Now Standard for all Orbitrap Tribrid products

» Application mode specific versions of peak annotation algorithm
Improved peak annotation of small molecules, e.g., halogenated compounds, reducing MS2 triggering on isotopes

O
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E 604
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EE .
L 1
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ThermoFisher

Support for Extended Low Mass Range m/z 40 in MS" Scans i

Enabling Identification of Additional Fragment lons for Chemical Structure Elucidation

- - - Detector Type | Orbitrap - | Detector Type | Orbitrap |

 Available for all Tribrid models e ' |
Orbitrap Resolution | 30000 - | Orbitrap Resolution | 30000 |
. n Mass Range | Normal v | Mass Range | MNormal - |
* Applied only to MS" scans (no MS1) Sca Range Moc et et | R F——"
First Mass (m/2) 40 | First Mass (rm/2) |40 |
[ J Applled to Orbltrap and Ion Trap Scans AGCT ‘J;Iur:lcllﬁfjgu;:f rangoefordFljgg:oMass(m_,.rz].The:Et‘.faIur: ‘ AGC Target | Standard |

should be between: 50 an .

ICSW 3.4 ICSW 3.5
®

Modified calibrations including ions below m/z 50. Application controlled by toggle in Diagnostics
- Accessible under System>Low Mass Option>Turn On/Off Calibration Include Low Mass lons
« « On » by default for Orbitrap 1Q-X. « Off » for all other Tribrid

- List of required calibrations after turning on the option displayed in Diagnostics report

~ Low Mass Option Turn On/Off Calibration Include Low Mass Ions
[] Print Current Low Mass Calibration Status Calibration is including 40-50 m/z ions
The instrument need to be recalibrated with the following order to get the best low mass performance
Turn On/Off Calibration Include Low Mass lons Please run the following calibrations: ) .
1. Main calibration - Optics - Multipole RF Amplitude Twice
- . - 2. Main calibration - Ton Trap - Resolution Normal Mass Range - All Scan Speed
|:| Evaluate Low Mass Fragmentatan Eﬁ:ICIEI'lE}’ h}r LT 3. Standard calibration - Ion Trap - Mass - All Scan Speed
: . 4. Main calibration - Optics - CTrap RF
[ ] Ewvaluate Low Mass Fragmentation Efficiency by OT 5. Standard calibration - Orbitrap - Mass
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Support for Extended Low Mass Range m/z 40 in MS" Scans

Enabling Identification of Additional Fragment lons for Chemical Structure Elucidation

42.0338
58.0651 . .
2-aminobutyric acid f
m/z 104.0706 7Y on
MH;
74.0964 4.7 7.007 108.4
HCD MS/MS ¥ _ 096 84.7095 97.0076 08.4535
58.0651
dimethylglycine | OH
m/z 104.0706 R0
42.0338
| | 140494 650115  73.8880 82.3300 916339 106.8102
| L B B B B e B B L B DL R B R B
40 50 60 70 m/z 80 90 100 110

Fragments in mass range m/z 40-60 provide fragmentation ions distinguishing the two isomers
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Support for Mild Trapping

Enabling Reduced Fragmentation of Fragile and Labile Compounds

ThermoFisher

SCIENTIFIC

« Aligned with OES ICSW 3.1; Available for all Tribrid models (small molecule application mode)

* New checkbox in Method Editor / toggle in Tune Diagnostics

ICSW 3.4

Settings

Application Mode

Peptide -

Method Duration (min)

Infusion Mode I Liquid Chrematograpk ~ ‘

Expected LC Peak Width (s) | 30 |

i } Advanced Peak 0
| 5 | Determination
) ) Default Charge State | 3 |

Internal Mass Calibration I Off - ‘

itor

Application Mode

Small Molecule ~

Method Duration (min)

Settings

Infusion Mode I Liquid Chromatograpk ‘

Expected LC Peak Width (s) | 30 |

Advanced Peak O

|. 65 | Determination

Default Charge State | 1 |

Enable Xcalibur AcquireX 0
method modifications

planet.orbitrap@thermofisher.com | July-2021

ICSW 3.5

Method Editor

Application Mode

Peptide ~

Method Duration (min)

2]

_

Infusion Mode l Liquid Chromatography ~

Expected LT Peak Width (s) | 30 |

Advanced Peak

Determination U
Default Charge State | 3 |
Internal Mass Calibration l Off - I

Orbitrap Fusi
Method Editor

Application Mode

Small Molecule ~

Method Duration (min)

]

on, Fusion Lumos, Eclipse

Settings

Infusion Mode | Liguid Chromatograpk - ‘

Expected LT Peak Width (s) | & |

Advanced Peak
Determination O

I Mild Trapping

Default Charge State | 1

Enahle ¥eralibhire Acoiea

Diagnostics Toggle in Tune

v Mild Trapping
[[] Toggle Mild Trapping During Tune Acquisitions (Small Molecule Mode)
[[] Characeterize Mild Trapping FlexMix

Orbitrap ID-X, 1Q-X
Method Editor

Settings

Infusion Mode | Liquid Chromatograpk - ‘

Method Duration (min) | E
— Expected LC Peak Width (s) | & |

2
\ Advanced Peak 0O
Determination

I Mild Trapping

Default Charge State | 1

Enahla ¥ealibur Acauiea’
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Support for Mild Trapping

ThermoFisher
SCIENTIFIC

Enabling Reduced Fragmentation of Fragile and Labile Compounds

 Injection energy reduced upon injection into the IRM

 Significant decrease in fragmentation of most fragile compounds (up to 50%)

* Moderate decrease in overal signal (= 20%)

90%
80%

5 70%
& 60%
é 50%
S 40%
= 30%
8 20%
10%
0%

Ratio Peak Areas: Fragment/Molecular lon 1Q-X

Phenylalanine Adenosine

= Mild Off = Mild On

Isoleucine

Ratio Peak Area Mild Trapping On/Off

Molecular lon Peak Area Mild Trapping ON/OFF

120%

100%

80%

60%

40%

20%

0%

Isoleucine Phenylalanine Adenosine
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. - ThermoFisher
Support for Absolute and Normalized HCD Collision Energy

Enabling Expanded Control on Compound Fragmentation

+ Aligned with Orbitrap Exploris Series ICSW 3.1

* New parameter in Method editor (and Tune/Define Scan) — HCD
Collision Energy Type

Available as a property of MSn scan type (e.g., ddMS2, tMS2, or DIA)

Drive the definition of Absolute or Normalized value in HCD Collision
Energy Field (reflected by displayed unit)

Control the type of HCD CE value used in Mass list table for targeted
or directed acquisition but cannot be used for the definition of target

SpeCIfIC HCD CE type HCD Collision Energy Type | Normalized v‘

HCD Collision Energy (%) | |

L]
Mass List Table A0S ) :w::-n% EFZPSRT%
Compound Formula Adduct m/z z HCD Collision Energﬂ
1 524,265 1 30

57  planet.orbitrap@thermofisher.com | July-2021 2 600 2 35

Collision Energy Mode | Fixed v
HCD Collision Energy Type | Absolute - I
HCD Collision Energ1[‘u‘j 40 |
Collision Energy Mode | Fixed - I
HCD Collision Energy Type | Normalized - |
HCD Collision Energyl (%) |4JD |
HCD Collision Energy Type

HCD Collisicn Energy (V)

Mass List Table

Compound Formula Adduct

20D =gy ® | 1vporT IR | ExporT Y
mJz z HCD Collision Energ

524,265 1 30

600 2 35



ThermoFisher

SCIENTIFIC

Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

+ Aligned with Orbitrap Exploris Series ICSW 3.1

Targeted Mass

ddMS* IT HCD

* New option in Method editor— Set Collision Energy per Compound

- Available as a property of Targeted Mass Filter for HCD Activation Type

- Further flexibility through possible combination with

Targeted Mass Properties

« Normalized or Absolute HCD CE -

MASS LIST

. . . Mass List Type | miz - J
- « Perform dependent scan on most intense ion if no targets are found » N o ]
Include Intensity Threshald 0

A0S =5 | mporT Wy | ExporT Mgy
— i R — e ! -
Compound myz HCD Collision Energy [3z) ) 9o N P:)RT% i E”)ORT%
1 524,265 30 Compound myz
2 600 35 1 524.265
Collision Energy Mode | - ‘ 2 600
Collision Energy Mode | Fixed v ‘
HCD Collision Energy Type | Normalized -
HCD Collisien Energy Type | Normalized v
HCD Collision Energy (%) I I Mass Tolerance | ppm ‘
HCD Collisien Energy (%) I40 I Mass Tol | PP J
Low |?_5 |
' 1 Low 25 |
High |;_5 | - :
' : High |15 |
Set Collision Energy per Cempound I /
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Perform dependent scan on most o
intense icn if no targets are found

Set Collision Energy per Compound [[]

Perform dependent scan on most o

intense icn if ne targets are found




Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

ThermoFisher

SCIENTIFIC

Collision Energy Application

Case 1l Case 2 Case 3 Case 4
Set Collision Energy per Compound FALSE [] FALSE [] TRUE TRUE
Perform dependent scan on most FALSE [] TRUE FALSE [] TRUE
intense lons if no targets are found
Targets (Table Fixed OR Stepped for all targets Fixed for all targets (greyed out
Collision Energy gets ( ) PP 8 Fixed OR Stepped for all gets (erey ) Fixed for all (targets & additional ions)
Mode . (targets & additional ions) (greyed out)
Additional lons n.a. n.a.
. Targets (Table) | Absolute OR Normalized for all targets . Absolute OR Normalized for all targets .
HCD Collision Absolute OR Normalized for all Absolute OR Normalized for all
Energy Type . (targets & additional ions) (targets & additional ions)
Additional lons n.a. n.a.
In Scan Property: . . . .
Targets (Table) | 1 (frozen) value applied to all targets OR In Scan Property: ->|Ir]ns'lf::t?l:'r(l)ri)re\;mdl?aelf\llr:le:elnJra'?a:(: et 1 individu;rl‘\-/r;zf' er target
HCD Collision 2-5 (frozen) values applied to all targets 1 (frozen) value OR j s : . e
Energy Value 2-5 (frozen) values applied to all
o Additional lons n.a (iargets)& additioi:r:ZI ions) n.a In Scan Property:
o h 1 (frozen) value applied to all additional ions

59
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Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

ThermoFisher

SCIENTIFIC

lons if no targets are found

Collision Energy Application Case 1 Case 2 Case 3 Case 4
Set Collision Energy per Compound FALSE [ FALSE [ TRUE [x] TRUE [X]
Perf i
erform dependent scan on most intense FALSE [] TRUE [ FALSE [ TRUE B

Fixed OR Stepped for all targets

n.a.

Fixed OR Stepped for all
(targets & additional ions)

Fixed for all targets (greyed out)

n.a.

Fixed for all (targets & additional ions)
(greyed out)

Absolute OR Normalized for all targets

n.a.

Absolute OR Normalized for all (targets &
additional ions)

Absolute OR Normalized for all targets

n.a.

Absolute OR Normalized for all
(targets & additional ions)

. Targets (Table)
Collision Energy
Mode
Additional lons
Targets (Table
HCD Collision gets ( )
Energy Type
gy ve Additional lons
Targets (Table)
HCD Collision

Energy Value

In Scan Property:
1 (frozen) value applied to all targets OR
2-5 (frozen) values applied to all targets

In Scan Property:
1 (frozen) value OR
2-5 (frozen) values applied to all

In Scan Property: "Defined in Table"
-> In Table: 1 individual value per target

In Table:
1 individual value per target

In Scan Property:

Additional lons n.a. targets & additional ions n.a. . WY
(targ ) 1 (frozen) value applied to all additional ions
A0 =g = I‘.’JSR?% &:?35?%
Compound myz
1 324,265 o .
Collision Energy Mode | Fixed v ‘ Collision Energy Mode | Stepped v ]
2 600 \ .
HCD Collision Energy Type | Normalized v ‘ HCD Collision Energy Type | Normalized v ]
HCD Collision Energy (%) |40 | HCD Collision Energies (%) | 15,20 |
Mass Tolerance | ppm - J
Low |25 | Collision Energy Mode | Fixed v ‘ Collision Energy Maode | Stepped - ]
High |25 | HCD Collision Energy Type | Absolute v I HCD Collision Energy Type | Absolute - I
Set Collision Energy per Compound [ HCD Collisicn Energy (V) |40 | HCD Collision Energies (V) | 15,20 |
Perform dependent scan on most =l
intense ion if no targets are found
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Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

ThermoFisher

SCIENTIFIC

lons if no targets are found

Collision Energy Application Case 1 Case 2 Case 3 Case 4
Set Collision Energy per Compound FALSE [ FALSE [ TRUE [x] TRUE [X]
Perf i
erform dependent scan on most intense FALSE [] TRUE [ FALSE [ TRUE B

. Targets (Table)
Collision Energy

Fixed OR Stepped for all targets

Fixed OR Stepped for all

Fixed for all targets (greyed out)

Fixed for all (targets & additional ions)
(greyed out)

Energy Value
Additional lons

n.a.

2-5 (frozen) values applied to all
(targets & additional ions)

n.a.

Mode (targets & additional ions)
Additional lons n.a. n.a.
. Targets (Table) Absolute OR Normalized for all targets . Absolute OR Normalized for all targets .
HCD Collision Absolute OR Normalized for all (targets & Absolute OR Normalized for all
Energy Type additional ions) (targets & additional ions)
Additional lons n.a. n.a.
In Scan Property: P . " .
Targets (Table) 1 (frozen) value applied to all targets OR In SCan iRkl ->IFns'ﬁ:gl:'rclj?:(rjti\»;i.dL?an\l/r;TjelneTra?a:(: et 1 individuairl1 J:ﬁf er target
HCD Collision 2-5 (frozen) values applied to all targets 1 (frozen) value OR ’ P g P g

In Scan Property:
1 (frozen) value applied to all additional ions

Compound myz
1 524,265
2 600

A0 =gy

Mass Tolerance
Low

High

Set Collision Energy per Compound [[]

planet.orbitrap@tt

Perform dependent scan on most

intense icn if no targets are found

= :.’3935;'% E:Z?SRT%
Collision Energy Mode | Fisxced - J
HCD Collision Energy Type | Normalized v J
HCD Cellision Energy (35) |40 |

[ ppm "
Collision Energy Mode | Fixed L ‘

E | |

|25 | HCD Collisien Energy Type | Absolute > ]
' HCD Collision Energy (V) |4o |

Collision Energy Mode | Stepped
HCD Collision Energy Type | Normalized
HCD Cellision Energies (%) | 15,20
Collision Energy Mode | Stepped
HCD Collision Energy Type | Absolute
HCD Collision Energies (V) | 15,20
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Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

ThermoFisher

SCIENTIFIC

Collision Energy Application Case 1 Case 2 Case 3 Case 4
Set Collision Energy per Compound FALSE [ FALSE [ TRUE [x] TRUE [X]
Perf i
erform dependent scan on most intense FALSE [] TRUE [ FALSE [ TRUE B

lons if no targets are found

. Targets (Table)
Collision Energy

Fixed OR Stepped for all targets

Fixed OR Stepped for all

Fixed for all targets (greyed out)

Fixed for all (targets & additional ions)

Mode (targets & additional ions) (greyed out)
Additional lons n.a. n.a.
. Targets (Table) Absolute OR Normalized for all targets . Absolute OR Normalized for all targets .
HCD Collision Absolute OR Normalized for all (targets & Absolute OR Normalized for all
Energy Type additional ions) (targets & additional ions)
Additional lons n.a. n.a.
In Scan Property: T : " .
Targets (Table) 1 (frozen) value applied to all targets OR In SCan iRkl ->IInnS'I?:tr;I:'rclni):(rjtiZi.dL?an\l/r;TjelneTra:)a:(: et 1 individuz;rl1 \-/I:I?JI:. er target
HCD Collision 2-5 (frozen) values applied to all targets 1 (frozen) value OR ’ P g P g

Energy Value
Additional lons

n.a.

2-5 (frozen) values applied to all
(targets & additional ions)

n.a.

In Scan Property:
1 (frozen) value applied to all additional ions

ADD =gy
Compound myiz HCD Collision Energy 3]
1 524.265 30
2 600 35

=] ZL-’PDR;’% E,'ZPSR‘.'%

HCD Collision Energy Type

7 HCD Collision Energy (%) |

Mass Tolerance | ppm
Low |25
High |25

Set Collision Energy per Compound

Perform dependent scan en most o
intense ion if no targets are found

Collision Energy Mode |

| Normalized - ‘

1.00% = E?-’DDR‘;'% E:Z?SR‘.'%
Compound m/z HCD Collision Energy (V) l
524,265 30
600 35

Mass Tolerance | ppm v ‘
Low |25
High |25

Set Collision Energy per Cempound

Perform dependent scan on most o
intense ion if ne targets are found

Collisien Energy Mode | - J

HCD Collision Energy Type | Absolute > ]

HCD Collision Energy (V) | |
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Support for Target Specific HCD CE in Targeted Mass Filter Table

Enabling More Flexibility in Directed Acquisition (DDA With Inclusion List)

ThermoFisher

SCIENTIFIC

Collision Energy Application Case 1 Case 2 Case 3 Case 4
Set Collision Energy per Compound FALSE [ FALSE [ TRUE [x] TRUE [X]
Perf i
erform dependent scan on most intense FALSE [] TRUE [ FALSE [ TRUE B

lons if no targets are found

. Targets (Table)
Collision Energy

Fixed OR Stepped for all targets

Fixed OR Stepped for all

Fixed for all targets (greyed out)

Fixed for all (targets & additional ions)

Mode (targets & additional ions) (greyed out)
Additional lons n.a. n.a.
. Targets (Table) Absolute OR Normalized for all targets . Absolute OR Normalized for all targets .
HCD Collision Absolute OR Normalized for all (targets & Absolute OR Normalized for all
Energy Type additional ions) (targets & additional ions)
Additional lons n.a. n.a.
In Scan Property: T : " .
Targets (Table) 1 (frozen) value applied to all targets OR In SCan iRkl ->IInnS'I?:tr;I:'rclni):(rjtiZi.dL?an\l/r;TjelneTra:)a:(: et 1 individuz;rl1 \-/I:I?JI:. er target
HCD Collision 2-5 (frozen) values applied to all targets 1 (frozen) value OR ’ P g P g

Energy Value
Additional lons

n.a.

2-5 (frozen) values applied to all
(targets & additional ions)

n.a.

In Scan Property:
1 (frozen) value applied to all additional ions

ADD =gy
Compound myz HCD Collision Energy (%)
1 524,265 | 30
2 600 35

IMPORT % EXPORT %

Collision Energy Maode

HCD Collision Energy Type

‘ HCD Cellision Energy (%)

Mass Tolerance | ppm
Low |25
High |25

Set Collision Energy per Compound

Perform dependent scan on most
: - V]
intense ion if no targets are found

Compound

ADD =gy i E?.‘DSR:'% aﬁpoir%
m/z HCD Collision Energy (V] .
524.265 30
600 35

| Normalized > ‘

| 40

Low

High

| Mass Tolerance

| ppm

|25

|25

Set Collision Energy per Compound

Perform dependent scan on most
: - |
intense ion if no targets are found

Collision Energy Mode |

HCD Cellision Energy Type | Absolute

HCD Collision Energy (V) 40




ThermoFisher
Support for Chromeleon

Enabling Orbitrap Tribrid Series ICSW 3.5 to run Under Chromeleon 7.2.10 MUd

+ Aligned with Orbitrap Exploris Series ICSW 3.1

« Chromeleon CDS software can substitute Xcalibur to control Orbitrap Tribrid MS with GMP compliance
with audit trail compatibility, allowing:

Mass spectrometer to be Tuned
Acquisition methods to be prepared
Acquisition to be performed from Tune page

Series of analyses to be run (Sequences)

* Fully tested with Orbitrap 1Q-X and using Foundation 3.1 SP8

« Limitations
AcquireX functionalities are not supported by Chromeleon

Tune page needs to be opened from Chromeleon when Chromeleon is installed
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ThermoFisher
SCIENTIFIC

Thank you

https://planetorbitrap.com/instrument-control-software
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