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The information in this manual is subject to change without notice and should not be con-
strued as a commitment by BIOCRATES® Life Sciences AG to assume responsibility for any
errors that may appear. This manual is believed to be accurate for preparing the Abso-
lutelDQ® p400 HR Kit and for using the MetIDQ™ Software. The AbsolutelDQ® p400 HR
Kit is for research use only and not for use in diagnostic procedures. While every pre-
caution has been taken in the preparation of this manual, BIOCRATES® Life Sciences AG
shall not be liable for punitive, incidental, or consequential damage in connection with or
arising from the use of this manual.

AbsolutelDQ® and MetIDQ™ are trademarks of BIOCRATES® Life Sciences AG. All other
trademarks are the sole property of their respective owners. It is not intended to encourage
use of these products in any manner that might infringe on the intellectual property rights of
others.

Copyright © BIOCRATES® Life Sciences AG 2017. All rights reserved. BIOCRATES® is a reg-
istered trademark of BIOCRATES® Life Sciences AG. Procedures, methods, and components
of the AbsolutelDQ® Kit and the MetIDQ™ Software are patent-pending. For brevity, MetiIDQ
may be used in place of the full product name MetIDQ™ and Kit may be used in place of the
full product name AbsolutelDQ® p400 HR Kit in descriptions and tables in this manual.

For Research Only. Not for use in diagnostic procedures.

BIOCRATES® Life Sciences AG Document version: 3

Eduard-Bodem-Gasse 8 Edition: Thermo

2’6(32_0 Innsbruck Date of the last revision: 13-03-2018
ustria i

Phone: +43 (0)512 579 823 Filename: UM-p400-HR-Thermo-3.pdf

Fax: +43 (0)512 579 823 329

office@biocrates.com
www.biocrates.com

BIOCRATES -

The Deep Phenotyping Companﬁ


mailto:office@biocrates.com
http://www.biocrates.com/

Page 6 AbsolutelDQ® p400 HR Kit

Symbols

Symbol Description
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important information

@ acidic

irritant

highly inflammable

toxic
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1 About the Kit
AbsolutelDQ® p400 HR Kit

The AbsolutelDQ® p400 HR Kit is based on a combination of several experimental steps.
Therefore, it is required to read this user manual in detail before proceeding with the
analysis of the kit. If you need support, please find the contact details on the last page of this
manual. Here you also find links to our video tutorials and FAQ system.

The AbsolutelDQ® p400 HR Kit has been validated with a Thermo Scientific™ Q Exactive™
Focus mass spectrometer coupled to a Thermo Scientific™ Vanquish™ UHPLC system.
Other Q Exactive™ platforms were also tested and can be used with the Kit (see section
2.1).

The Kit combines a flow injection analysis (FIA) and a liquid chromatography (LC) method.
The Kit can be used for a variety of application areas, such as biomarker discovery, disease
phenotyping, clinical research, pharmaceutical R&D, nutritional or functional food analysis,
or to study environmental effects. The assay quantifies up to 408 metabolites from eleven
compound classes:

e amino acids ¢ lysophosphatidylcholines
e biogenic amines e phosphatidylcholines

¢ monosaccharides (hexose) e sphingomyelins

e acylcarnitines e ceramides

o diglycerides e cholesteryl esters

e triglycerides

A list of metabolites and details on the analytical performance can be found in the Analytical
Specifications document (“AS-p400-HR-#.pdf” on the USB stick). The data acquisition is
performed using full MS scan mode and PRM mode for isoleucine. For quantitation, calibra-
tion standards in seven concentration levels and stable isotope-labeled internal standards
(ISTD) are used. The internal standards are partially integrated in the filters of the Kit plate.

BIOCRATES -
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The analytical performance is validated using quality controls (QCs) at three concentration
levels. The Biocrates® proprietary MetIDQ™ software is an integral part of the Kit and must
be installed before starting with the Kit preparation. Please refer to the MetiIDQ™ manual
(“UM-MetIDQ-Carbon-#.pdf” on the USB stick).

The AbsolutelIDQ® p400 HR Kit was validated with human EDTA plasma. Both EDTA and
heparin are suitable anticoagulants. Due to its biological similarity, human serum can also be
used without impairing the analytical performance. For other biological matrices and species,
please refer to our provided application notes (USB stick and http://www.biocrates.com). On
Biocrates’ homepage guidelines for the collection and preparation of biological samples are
provided (“Sample Preparation Guidelines”).

Up to 82 samples can be analyzed with a full 96-well Kit depending on the number of quality
controls (QCs), see info box below. The remaining wells are reserved for one blank, three
zero samples, seven calibration standards, and three QCs. The required laboratory equip-
ment is listed in section 2: Required Equipment and Materials (Not Supplied).

We recommend analyzing QC level 1 or 2 in replicates of 4 or 5. This guarantees a
higher quality of analytical performance when normalizing data within a single plate
or across several plates (see Appendix “Data Normalization* in the MetIDQ user
manual). We also recommend reviewing the EMEA guidelines on bioanalytical
method validation (European Medicines Agency, 2011).

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Shipping and Storage Information

After receiving an AbsolutelDQ® p400 HR Kit:

1. Open the Kit box and store the vial box and the Kit plate (sealed in a plastic bag) be-
low -18 °C until use.

2. Store all other contents of the Kit box at room temperature.

3. Keep the Kit plate sealed until use. Mind the expiration date on the Kit plate and vial
box.

The AbsoluteIDQ® Kit is shipped in one package, except dry ice shipments (op-
tionally). Keep the AbsolutelDQ® Kit plate in the plastic bag sealed under nitro-
gen until use. Biocrates® can only guarantees a proper Kit performance if the
plate is stored unopened in its original plastic bag and away from light. Vial box
and Kit plate must be stored below -18 °C. All other items can be stored at room
temperature. Please find the expiration date on your Kit box. Storage at -80 °C
extends the shelf life for additional six month.

BIOCRATES -
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1.1 AbsolutelDQ® p400 HR Kit Contents

AbsolutelDQ® p400 HR Kit plate,
1 item, store below -18 °C!

Plate stack consisting of a filter
plate and a capture plate that
are attached with tapes

Sealed under nitrogen in a plas-
tic bag. Do not open until start-
ing kit preparation.

96-deep-well plate,
1item

Empty capture plate

Used to dilute the extracts after
Kit preparation.

Silicone mats,
2 items

Silicone coverings for 96-well
plates

Used to seal the plate after
preparation.

Biocrates FIA Mobile Phase
Additive, 2 items (1 spare)

Sealed glass ampules

Component for preparing FIA
Solvent. Non-hazardous mix-
ture.

Tube for derivatization solution,
1 item

Empty plastic tube

Used to prepare derivatization
solution.

Vial Box: store below -18 °C!

Testmix LC, 1 glass vial
(2 vials in 24-well starter kit)

Biocrates Testmix for LC part
(dried)

Standards used for LC system
suitability test.

Testmix FIA, 1 plastic vial
(2 vials in 24-well starter kit)

Biocrates Testmix for FIA part
(dried), purple cap

Standards used for FIA system
suitability test.

p400 HR QC, 3 plastic vials

Biocrates Quality Controls (ly-
ophilized plasma):

QC1 (green cap), QC2 (blue
cap), QC3 (yellow cap)

Spiked human plasma in
different
concentration levels.

p400 HR Cal, 7 plastic vials

Biocrates Calibration Standards
(Iyophilized), red caps

Calibration standards used for
the LC-MS quantification.

p400 HR ISTD, 1 plastic vial

Biocrates Internal Standard Mix
(lyophilized), orange cap

Additional internal standards for
Kit plate.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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USB memory stick (one USB stick per delivery):

MetIDQ™ Software Version Carbon Kit workflow manager.

OracleXE (Express Edition) o e . Database for MetiIDQ™ Soft-
Database 32-bit and 64-bit versions ware.

UM-p400-HR-Thermo-#.pdf
Quick Start Guide-p400-HR-

User Manual and Read carefully before using the

Quick Start Guide Thermo-#.pdf Kit.

User manuals for MetiIDQ™ UM-MetIDQ-Carbon-#.pdf Read carefully before using the

software and modules UM-StPk-#.pdf Kit.

Analytical Specifications AS-p400-HR-#.pdf EI? ad carefully before using the
o Kit application with different

Application Notes pdf documents sample material and species.

SOPs pdf documents Protocols for the analysis of

different matrices.

Guidelines for collecting plas-
ma, serum and tissue samples.

Guidelines for sample collection | pdf documents

Quantitation Methods Xcalibur™ guantitation methods | Methods for data processing.

Instrument specific Files on USB stick

KIT2-LC1_XcaliburQuan_1011.pmd
KIT2-LC2_XcaliburQuan_1012.pmd

KIT2-LC1_XcaliburQuan_1111.pmd
KIT2-LC2_XcaliburQuan_1112.pmd
KIT2-LC1_XcaliburQuan_1211.pmd
KIT2-LC2_XcaliburQuan_1212.pmd
Q Exactive™ HF KIT2-LC1_XcaliburQuan_1311.pmd

Q Exactive™ Focus

Quantitation methods Q Exactive™
for Xcalibur ™ 4.0

Q Exactive™ Plus

BIOCRATES -
The Deep th .
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1.2 Workflow at a glance

e calibrate Q Exactive™

¢ prepare mobile phases, testmix, wash solvents, install and condition UHPLC column
of VS0 © load and setup acquisition methods

¢ run SST for LC-MS, evaluate system performance, and troubleshoot if necessary

(1-2 hours)
L N\
¢ generate plate layout and worklist in MetIDQ™
e prepare ISTD, calibration standards, QCs, and thaw samples
samplg e pipette ISTD, blank, zero, calibration standards, QCs, samples according to plate layout
[PUEfELELL ), perform derivatization, extraction, and extract dilution
(4 hours) J
¢ import sequences (worklist) into Xcalibur™ )
¢ run LC-MS analyses (2 injections per sample)
¢ setup LC-MS system for FIA analysis
e run SST for FIA, evaluate and troubleshoot if necessary
¢ run FIA-MS analyses (2 injections per sample) )

o check quantitation methods and quantify LC-MS data with Xcalibur™ QuanBrowser )
¢ export results (Excel file)
. ¢ import LC-MS results file into MetIDQ™
CELEICEEEEU o import FIA-MS data into MetIDQ™
(2 hours) ¢ perform statistical Analysis in MetIDQ™(optional) )

Check the LC-MS performance before you start with the Kit preparation. Note that the time
designations are approximate.

BIOCRATES -
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2 Required Equipment and Materials (Not Supplied)

Instrumentation, laboratory equipment, chemicals, and solvents listed below are required to
use the AbsolutelDQ® p400 HR Kit and are not provided with the AbsolutelDQ® p400 HR Kit.

2.1 Mass Spectrometer and Laboratory Equipment

Mass Spectrometer

e Thermo Scientific™ Q Exactive™ Focus
e Thermo Scientific™ Q Exactive™

e Thermo Scientific™ Q Exactive™ Plus
e Thermo Scientific™ Q Exactive™ HF

lon source: HESI-II

UHPLC System

e Thermo Scientific™ Vanquish™ UHPLC binary pump
e Thermo Scientific™ UltiMate™ 3000 RSLC integrated system (with 10
UL inline filter instead of standard 150 pL mixer)

Injection volumes: 5 yL and 20 L

Autosampler

Sample manager for 1 mL deep-well plates, cooled (10 °C)

Column Oven

Column oven, 50 °C

UHPLC Column

UHPLC column for AbsolutelDQ® p400 HR Kit,
available only from Biocrates®

UHPLC Pre-Column

Phenomenex® SecurityGuard™ ULTRA Cartridge C18/XB-C18 for
2.1 mm ID column (Phenomenex® ordering no. AJ0-8782),
also available from Biocrates®

UHPLC Pre-Column
holder

Phenomenex® SecurityGuard™ ULTRA Holder (Phenomenex® ordering
no. AJ0-9000),
also available from Biocrates®

BIOCRATES -
The Deep th o
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Positive Pressure Manifold for 96
well plates,

e.g. Waters® Positive Pressure-96

: Processor or

pressure manifold or Organomation Biotage® PRESSURE+ 96 Manifold

Nitrogen evaporator for 96 well
plates,
Nitrogen evaporator or | vendors e.g. Techne, Porvair, VLM

Note: the evaporator or pressure manifold must be located in a fume
hood. If a pressure manifold is used, a plate centrifuge is not required.

Centrifuge Must be able to_centrifuge 96-well | Not required when a pressure mani-
plates of 5 cm height at 500 x g fold is used
Nitrogen supply Minimum pressure requirement of 4 bar
Solvent bottles From 50 to 1000 mL
Balance Accuracy <1 mg
Plate shaker e.g. Eppendorf® ThermoMixer® or MixMate®
Vortexer Any model
¢ Single channel: volume range from 10 pL to 1000 pL
e Repeater: using 1.0, 2.5, and 10 mL tips (important for reproducibility),
Pipettes e.g. Eppendorf® Multipette® E3 (Ordering No. 4987000010 or

4987000371)

e 8-channel: volume range from 50 uL to 1200 pL,
e.g. Eppendorf® Xplorer® plus (Ordering No. 4861000821)

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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2.2 Chemicals and Solvents

Ethanol, methanol, acetonitrile,
water, and isopropanol

LC-MS grade

Formic acid

LC-MS grade

Phenylisothiocyanate (PITC)

sequencing grade (for example Sigma Aldrich 317861)

Pyridine

p.a. grade or higher

Ammonium acetate

LC-MS grade

Phosphate buffered saline (PBS)

p.a. grade (for example Sigma Aldrich P4417)

2.3 Software

Thermo Xcalibur™

Version 4.0

MS data acquisition and quantitation

Microsoft® Excel®

Version 2007 or later

Export of Xcalibur™ quantitation
results for MetiIDQ™

Oracle® database

Option 1 (recommended):

Full commercial version

Option 2:

Oracle XE, free of charge, provided
with Kit USB stick. No support and
updates provided by Oracle®.

Required for MetIDQ™

Biocrates® MetIDQ™

Provided by Biocrates®

Sample registration, Kit validation,
data exportation, and statistical anal-
ysis (see UM-MetIDQ-Carbon-#.pdf)

BIOCRATES
The Deep th- o
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It is required that the regional settings on the PC were Xcalibur™ and MetIDQ™ are
installed to be set to “English US”. In addition, verify that “point” for “decimal symbol” and
“comma” for “digit grouping symbol” are defined. Go to Windows Control Panel > Regional
and Language > Formats > Additional Settings > Numbers.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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3 Safety Instructions

3.1 Safety Instruction for Personnel Protection

The mobile phases (solvents) and reagents are chemical substances classified as “hazard-
ous substances”. The sample preparation must be carried out in a fume hood in a laboratory
or other location in full compliance with local guidelines. Due to the use of dangerous sol-
vents (e.g. methanol, acetonitrile), the UHPLC-MS system must be properly ventilated. The
calibration standards are matrix-free. The quality controls are human plasma that was tested
to be free from known pathogens (hepatitis B and C, HIV 1 and 2, syphilis). However, it
should still be considered as potentially infectious. For this reason, we recommend treating
the quality control samples and your samples with an equal level precaution. The Kit must be
processed by trained personnel, such as MTA, CTA, BTA, or higher.

3.2 Proper Disposal of Laboratory Waste

Proper disposal of laboratory waste requires that all waste is collected and separated ac-
cording to their chemical composition. Unused ampules should be opened and contents dis-
posed as organic halogen-free solvent.

BIOCRATES -
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4 Instrumental Setup

=

It is required that the laboratory staff is familiar and experienced with the
mass spectrometer and the operating software.

To avoid peak fronting or splitting of early eluting metabolites in LC-MS analysis, a “post
injection mixing chamber” may be required. If a Thermo Scientific™ Vanquish™ without
column switching valves is used, install a Viper™ capillary 0.13 x 350 mm (Thermo
Scientific™ ordering number 6040.2335) between the autosampler and the UHPLC column.

4.1 Acquisition Methods and Tune Files

Acquisition Methods and Tune Files are not provided with the USB stick due to
compatibility reasons with different front-end devices.

- Create them according to sections 4.3 and 4.4.

Acquisition Methods and Tune Files required for the p400 HR Kit:

MS Instrument

KIT2 LC methods

KIT3 FIA methods

FIA SST method

Tune files

Q Exactive™
Focus

Q Exactive™

Q Exactive™ Plus

Q Exactive™ HF

KIT2-LC1_1[11.meth
KIT2-LC2_1§12.meth

KIT2-LC1_1f11.meth
KIT2-LC2_1f12.meth

KIT2-LC1_1f11.meth
KIT2-LC2_112.meth

KIT2-LC1_1811.meth

KIT3-FIAL_1§11.meth
KIT3-FIA2_1§12.meth

KIT3-FIAL_1fl11.meth
KIT3-FIA2_1f112.meth

KIT3-FIAL_1B11.meth
KIT3-FIA2_1B12.meth

KIT3-FIAL_1E11.meth
KIT3-FIA2_1E12.meth

KIT3-
FIA_SST_111.meth

KIT3-
FIA_SST_1fl11.meth

KIT3-
FIA_SST_1B11.meth

KIT3-
FIA_SST_1811.meth

KIT2-LCtunel_181x.

KIT2-LCtune1_1f1x.

KIT2-LCtunel_1B1x.

KIT2-LCtune1_1@1x.

mstune mstune mstune mstune
KIT2-LCtune2_1§ix. | KIT2-LCtune2_1fix. | KIT2-LCtune2_1B@ix. | KIT2-LCtune2_1E1x.
mstune mstune mstune mstune
KIT3-FIA_1[§1x. KIT3-FIA_1fl1x. KIT3-FIA_1B1x. KIT3-FIA_1B1x.
mstune mstune mstune mstune

The Deep th
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AbsolutelDQ® p400 HR Kit

4.2 Quantitation Methods

Quantitation methods for the LC part are provided on the USB stick for each Q Exactive™

platform.

MS Instrument
LC variant

KIT2 LC
quantitation methods

MS Instrument
LC variant

KIT2 LC
quantitation methods

Q Exactive™ Focus

Q Exactive™

UHPLC

UHPLC

KIT2-LC1_XcaliburQuan_1811.pmd
KIT2-LC2_XcaliburQuan_1§12.pmd

KIT2-LC1_XcaliburQuan_1f11.pmd
KIT2-LC2_XcaliburQuan_1f112.pmd

Q Exactive™ Plus

Q Exactive™ HF

UHPLC

UHPLC

KIT2-LC1_XcaliburQuan_1#11.pmd
KIT2-LC2_XcaliburQuan_1#12.pmd

KIT2-LC1_XcaliburQuan_1g11.pmd

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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4.3 Create Tune Files

Each Tune File is specific for one Q Exactive™ instrument and must be created on that PC
that is connected to the operated Q Exactive™ instrument.

Create the required Tune Files according to the description below.

1 Open the “Tune” window.

ﬁ Tune

Create three Tune Files for your Q Exac-
2 tive™ platform. The Tune File names are
shown below.

MS Instrument

Tune files

Q Exactive™
Focus

Q Exactive™

Q Exactive™ Plus

Q Exactive™ HF

KIT2-LCtunel_1[§Jix.
mstune

KIT2-LCtune2_11x.
mstune

KIT3-FIA_1[1x.
mstune

KIT2-LCtune1_1M1x.
mstune

KIT2-LCtune2_1fl1x.
mstune

KIT3-FIA_1f1x.
mstune

KIT2-LCtunel_1M@1x.
mstune

KIT2-LCtune2_1@1x.
mstune

KIT3-FIA_1@1x.
mstune

KIT2-LCtunel_1R1x.
mstune

KIT2-LCtune2_1g1x.
mstune

KIT3-FIA_11x.
mstune

For each Tune File use the parameters
3 shown in section 10.3 MS Settings and
Tune Files.

=

10.3 MS Settings and Tune Files
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4.4 Create Acquisition Methods

Acquistion Methods are specific for a LC-MS instrument combination and must be created
on that PC that is connected to the operated Q Exactive™ instrument.

Create the required Acquisition Methods according to the description below.

1 Open the “Instrument Setup”. m

2

Create all Acquisition Methods for your Q Exactive™ platform.
The Acquisition Methods file names are shown below.

n For Q Exactive™ HF, only one LC method (combined Full MS + PRM) is used.

MS Instrument

LC variant

KIT2 LC methods

KIT3 FIA methods

FIA SST method

Q Exactive™
Focus

Q Exactive™

Q Exactive™ Plus

Q Exactive™ HF

UHPLC

UHPLC

UHPLC

UHPLC

KIT2-LC1_111.meth
KIT2-LC2_1§12.meth

KIT2-LC1_1f11.meth
KIT2-LC2_1f12.meth

KIT2-LC1_1B11.meth
KIT2-LC2_1B12.meth

KIT2-LC1_1E11.meth

KIT3-FIAL_1§11.meth
KIT3-FIA2_1§12.meth

KIT3-FIAL_1fl11.meth
KIT3-FIA2_1f12.meth

KIT3-FIAL_1B11.meth
KIT3-FIA2_1B12.meth

KIT3-FIAL_1811.meth
KIT3-FIA2_1812.meth

KIT3-
FIA_SST_111.meth

KIT3-
FIA_SST_1fl11.meth

KIT3-
FIA_SST_1B11.meth

KIT3-
FIA_SST_1E11.meth

Note: no acquisition methods are provided with the USB stick.

For each Acquisition Methods use the
3 parameters shown in section 10.3 MS
Settings and Tune Files.

=

10.3 MS Settings and Tune Files
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4.5 Link Tune Files to Acquisition Methods

On the PC that operates the Q Exactive™

. . 4 || Biocrates Kit
instrument (hereinafter MS-PC), create a o mloeraies R

i . Batch
4 | new folder structure on the C: drive. e.qg. : oat
. . .. Data
Information: these described folder names
I | Methods

will be used in the following instructions.

c To be able to link a Tune File to an Xcalibur™ acquisition method, all methods have to
be located on the C: drive.

Copy all required
- acquisition methods
5 - quantitation methods
- tune files
into the folder “Methods” on the MS-PC,
according to section 4.1 and 4.2.
Slore i |
|
m | r:i Untitied - Therma Xealbur bistrunsent Sebup
To view or edit an acquisition method, instrument Setup || ::&;IZI&I
6 start Xcalibur™ and open the Instrument 2 L ——
Y General Setiings for System.
Setup. IH‘ o
;;E'_’“" ':";-HMNM‘M“"":::W 100000000 mef
[l
Llﬁrary Browser %
BIOCRATES -
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15t LC Method (all Q Exactive™ types)

1 Two tune files are linked to each LC acquisition method.

’ﬁ Untitled - Thermo Xcalibur Instrument Setup
File SO Xcalibur Help

D|==| 8| x| 2]

. Open the 15t KIT2-LC acquisition method: 1 & open
- KIT2-LCAl 1x1fl. meth Lookin: [ etods |
= Mame 1
e E NG 0 men

KIT2-LC2 1012.meth

|~ il EE T2 F1a SST 10 o
Activate the MS part of the method by | =
8 clicking on the “Q Exactive - Orbitrap”
icon. QEvective
Focus - Orbitrap
o, bl Properties
~  Tune Files
CA\Biocrates Kts\KIT2-LClune 1_101x metune iTzAGunet | Propertles cf the method
T2 T T e m—
~  External Hardware
~  Chromatogram -
9 Expand the “Tune Files” section. Bt
General 2 Properties of Tunefiles
= Rl MS 4 Genahrnl
o sm ::«;I:TUCH:\;:;: é‘:\aiu:ra
2 PRM 4 Element 1
oraus.aF @ RS v
o AF | -

. . Properties of Tunefiles
Link the 1st tune file: > Gzneral

i “ i i ” Switch Count 1
In Fhe dialogue Propgrtles of Tunefiles kel C:\Bio -
define the “Base Tunefile” under General | | 4 Element 1

by clicking on the L button. = -

MNew Tunefile @ C:\Biocrates Kits\KIT2

10

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Select the tune file ol PreselectedTuneFileChooser
ENa
T KIT2-LCtunefl 1x1x.mstune &5 ocrtes s Wethods
The tune file is located in the Methods
i . i KIT2-LCtune 1_10Tx mstuns
folder, e.g. “Biocrates Kits/Methods”. - KIT3_FIA_10Tx mstune
. ; . Properties of Tunefiles
Link the 2" tune file: 7 T
In the dialogue “Properties of Tunefiles” SRt Y .
12 . . Base Tunefile ® C:\Biocrates Kits\KIT2
define the “New Tunefile” under Ele- | | s Element1
. . At 4.30
ment 1 by clicking on the L) putton. C:\Bio@l@
. . o=l PreselectedTuneFileChooser
Select and link the tune file o Ci
13 | - KIT2-LCtunef 1x1x.mstune - Bocrates Kis\Methods
¢ KITZ_LCtune2_101xmstune
Click “Save” in the acquisition method.
L KIT3_FIA_101x mstune
2"d |LC Method (not applicable to QO Exactive™ HF)
E“ Untitled - Thermo Xcalibur Instrument Setup
File: SI Xcalibur Help
D|@(R 8| x|2
14 Open the 2" KIT2-LC acquisition method: & Open
- KIT2-LCB 1x1E.meth ook [ Nerods
= Mame 1
;2;2:“ HBC;‘J:ECES ¢ KIT2-LCL 1011.meth
Link the 1st and 2" tune files in the acqui-
sition method “KIT2-LCH_1x18.meth”:
15 | - KIT2-LCtunefl 1x1x.mstune
- KIT2-LCtuned 1x1x.mstune
For this, repeat steps 8 — 13.

BIOCRATES
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FIA Methods

\ One tune file is linked to each FIA acquisition method.

To each FIA acquisition method:

i KITS‘FIAE_lel'meth Properties of Tunefiles

6 | KIT3-FIAE 1x12.meth 7 Genernl ‘
- KIT3-FIA Bl 1x11.meth e . g |
ET - )

link the tune file
- KIT3-FIA_1x11.mstune

Open the FIA acquisition methods one by
one and link the FIA tune file | |® PreselectedTunsFileChooser
“KIT3-FIA_1x1l.mstune” as described | | = o

17 - Biocrates Kes\Methods
above for the LC methods. - KIT2_LCtune2_10Tx mstune
i - KIT2-LCtune 1_101x mstune
Note: Only one tune file per FIA method

is used.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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4.6 Autosampler and pump settings in the acquisition methods

For pump and autosampler settings refer to the appendix 10.1 Pump Settings and 10.2 Au-
tosampler and Column Oven settings.

The following plate types must be selected for the corresponding autosampler:
- Vanquish™: “WellPlate96”
- UltiMate™ 3000: “96-Deepwells”

See section 10.2 Autosampler and Column Oven settings.

Kit installation only: to adjust the settings of your autosampler for the p400 HR Kit, use the 1 mL 96
deep-well plate with a silicone mat that you received with the Kit Setup Box.
o Check the needle penetration of the selected plate type “WellPlate96” (for Vanquish™) or
“96-Deepwells” (for UltiMate™ 3000). A good value is approximately 0.1 mm above the
bottom of the well.

Integrate rinsing steps to avoid cross contamination.
Wash solvents see 5.4 Autosampler Wash Solvents.

BIOCRATES -
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Vanquish™ Autosampler settings

) Direct Control

£ @ Take Control i C bles ~ | [ <A d> - iS5 fov
- Hore | Purlodie  SsmplecModde | CoumCory | A |
Module Satus Needle Wash Rack Control
[
Open the “Direct Control” of the SlI inter- [ resy | oG . . RackType
“ ” : : ]Tl‘wwm 'I
1 face. In the SamplerModule” tab, select Retention Time: (i) { ]
“More Options...". L 1 — =T
Module Connect “mCrr!'mVPﬂim R
] ] Green Segment
Oospor] Gt Rkt
1 To Injact Position i .Welﬂm.‘.\ﬁ =
More Options. . —— : Change Rack
To Bypass Fesition
ot O |

[P —

Sampler - More Options

Define “100 [um]” for “Needle Height”.

General / Injection Leak Alam
> Pres's the'Enter'key on the keyboard to _ Mode:
confirm this setting and close the “More | | |neede Height iogm 1| osews: [
Options” window. Puncture Offset 0 fym] = Mute Alarm
Draw Speed: :10_000 [fs] = Sync With Pump
Draw Delay: _3.0{:] = =
Dispense Speed: IGOCIJ (T E:\n“ge
Pump -

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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4.7 UHPLC System

Solvents: Solvent A and Solvent B (see 5.2)

UHPLC gradient — LC part
Methods: KIT2-LC1 1x11.meth and KIT2-LC2_1x12.meth

No | Time(min) | Flow (mL/min) ‘ %B ‘ Curve

1 0.00 Run

2 0.00 0.8 0.0 5

3 0.25 0.8 0.0 5 g :;:';

4 1.50 0.8 12.0 5 —— Flow{mi/min]

5 2.70 0.8 17.5 5 f”’—'| i
6 4.00 0.8 50.0 5 5 I_/’ |

7 | 450 0.8 950 | 5 4 '|

8 4.70 1.0 950 | 5 > - -
9 5.10 1.0 950 | 5 e '|

10 5.25 1.0 0.0 5 r "':. = s,_' L0.00
11 5.80 0.8 0.0 5

12 5.81 Stop Run

Gradient — FIA part
Methods: KIT3-FIA1_1x11.meth, KIT3-FIA2_1x12.meth and KIT3-FIA_SST_1x11.meth

No | Time(min) | Flow (mL/min) ‘ %B ‘ Curve

1 0.00 Run L R0
2 0.00 0.05 0.0 5 -

3 1.40 0.05 0.0 5 [2ee
4 1.60 0.20 0.0 5 ”

5 2.80 0.20 0.0 5 2 -
6 3.00 0.05 0.0 5 - ~an)f
7 3.01 Stop Run

Column cleaning: It is recommended to clean the column after each plate for at least 30 min
using the Wash Solvent (see section 5.4, page 37). Change the pre-column at
least after the analyses of every three Kits.

Column storage: 100% acetonitrile.

BIOCRATES -
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5 Preparing Solvents

Follow lab safety procedures.
Use fume hood and gloves.
Dispose organic solvents properly.

Testmix vials are provided with each Kit. Perform a system suitability test
(SST) for the LC and FIA parts with the testmixes in order to check the in-
strument performance before starting with the Kit preparation. See section
6 System Suitability Test (SST) for instructions.

If the SST fails, do not start with the Kit preparation! Otherwise you will not
be able to analyze your samples reliably and may lose sample information.
Perform troubleshooting and contact Biocrates® Customer Support if neces-
sary. If you need our technical support, the testmix data files are required.

5.1 Preparing Mobile Phases and Solvents

5.2 LC Part — Solvent A and B

Solvent A (1000 mL) 1000 mL water + 2 mL formic acid
Solvent B (500 mL) 500 mL acetonitrile + 1 mL formic acid

BIOCRATES -
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5.3 FIA Part — FIA Solvent

Follow the instructions below to open the glass ampule (FIA Mobile Phase Additive) and to
prepare the FIA Solvent. Use freshly prepared solvents only. You will find two ampules in the
Kit box, one is sufficient to make enough FIA Solvent for one Kit. The second is a spare one,
in case of a mistake or if you want to run a Kit plate again.

Find the white dot above the neck of the

1
ampule.
Use glass-handling safety gloves when
breaking the ampule open.
Hold the ampule upright in one hand, then
5 grip the top of the ampule firmly between the

thumb and forefinger, placing your thumb on
the white dot.

Snap off the top of the ampule by bending it
sharply backwards.

Mix the contents of the ampules with 290 mL
3 of methanol to make the FIA Solvent.

FIA Solvent (300 mL) = 290 mL methanol + 1 ampule FIA Mobile Phase Additive

The empty ampule can be handled as common laboratory waste. Do not recycle empty ampules.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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5.4 Autosampler Wash Solvents

Prepare 500 mL of each solvent for one Kit.

25% acetonitrile, 25% methanol, 25% isopropanol, 25% water

Wash Solvent 125 mL acetonitrile + 125 mL methanol + 125 mL isopropanol +
125 mL water

Thermo Vanquish ™: 75% isopropanol, 25 % water and 0.1 % FA
Seal Wash Thermo UltiMate™ 3000 RS: 10% methanol, 90 % water

Other systems: as recommended by the manufacturer

BIOCRATES -
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6 System Suitability Test (SST) and Instrument Calibration

The System Suitability Test (SST) is used to check the UHPLC-MS system performance
before starting with the preparation of the AbsolutelDQ® p400 HR Kit. Use the system set-
tings described in this section. All required instrument method parameters are shown in sec-
tions 10.1, 10.2 and 10.3. Follow the instructions for your LC-MS instrumental setup.

LC-MS instrument method parameters:

» 10.1 Pump Settings
» 10.2 Autosampler and Column Oven settings
» 10.3 MS Settings and Tune Files

If the SST fails, do not start with the Kit preparation. Perform troubleshooting

i’i or contact Biocrates® Customer Support. The system may not be sensitive
enough to detect all metabolites, especially in the concentration range of
lower calibration standard levels.

6.1 Cleaning of LC-MS/MS System

J

Clean the entire LC-MS system before using the AbsolutelDQ® p400 HR Kit.

1 Clean the lon Sweep Cone of the MS instrument.

2 Clean the lon Transfer Tube.

3 Install all Wash Solvents and prime.

Install all solvents (Solvent A, Solvent B, FIA Solvent) and purge the lines.

Flush all LC capillaries using all three solvents.

BIOCRATES -
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6.2 Prepare Blank and Testmix

Two testmix vials are provided with each Kit, one for the LC part and one for FIA part. The
testmix vials are matrix-free and do not contain internal standards. The Testmix LC contains
all amino acids and biogenic amines that are measured in the LC part. The Testmix FIA con-
tains exemplary metabolites of the FIA part. The SST must be passed successfully before
using the Kit.

Testmix LC vial Testmix FIA vial

Blank LC Add 1000 pL of 50% methanol (in water) to an empty vial.
Testmix LC Add 600 pL of 50% methanol (in water) to the vial “Testmix LC".
Blank FIA Add 1000 pL of FIA Solvent (see 5.3, page 36) to an empty vial.

Testmix FIA Stock | Add 200 pL of 90% methanol (in water) to the vial “Testmix FIA”.

1. Add 2000 pL of FIA Solvent (see 5.3, page 36) to an empty vial.
2. Add 10 pL of Testmix FIA Stock.

Testmix FIA

All vials Vortex the testmix vials for 15 sec. Store at +4 °C until use.

-9C Dissolve testmix vials shortly before use. The reconstituted testmix can be stored for 1

23{ week at +4 °C.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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6.3 Mass Calibration of the Q Exactive™

Always perform a mass calibration before starting with the Kit. Perform a “Calmix
Evaluation” with “Positive ion evaluation”.

- For a mass calibration or evaluation refer to the Q Exactive™ user manual.

The p400 HR Kit analyzes metabolites with a mass below 100 Da. For this a
“Customized Calibration” in positive ion mode is required. Follow the manufacturer’s
instructions for calibrating the MS system.

) The following procedure is described for a Q Exactive™ Focus and may differ slightly
| when another Q Exactive™ type is used.

6.3.1 Calibration Solution for Customized Mass Calibration

To ensure high mass accuracies for the AbsolutelDQ® p400 HR Kit, perform a customized
mass calibration using the following Calibration Solution:

1. Add 1 mL of “Thermo Scientific™ Pierce LTQ Velos ESI Positive lon
Calibration Solution” to an empty vial.

2. Add 100 pL of Testmix FIA Stock (see 6.2).

Customized
Calibration Solution

Ordering information:
Thermo Scientific™ Pierce LTQ Velos ESI Positive lon Calibration Solution
- Thermo Scientific™ ordering number PI1-88323

BIOCRATES
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6.3.2 Instrument Calibration

1 Open the “Tune” window.

2 Turn on the MS.

Load that Tune File that is used for in-
strument calibration.

In the “Instrument Control” panel go to
“Scan parameters”. Define the values as
shown on the right.

[] @ Isolation Mass and Res. (pos)
[7] @ Isolation Mass and Res. (neg)
I' Mass Calibration (pos) |

] Mass Calibration (neg)

= »

>

1 [t

< 1 | »

\J? Thermo Q Exactive Focus — *Calibration — operational

File Windows Reports Help

History
Scan type Full MS
Scan range 1100.0 to 1200.0 m/z

Fragmentation None
I ————

Resolution

Fﬂlarity Positive
Microscans 1

Lock masses Oﬂ
AGC target leb

Maximum inject time | 100

[ Appy H Help 7] Hot link

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Inject the Customized Calibration Solution:
- Fill the syringe for direct infusion with -
Customized Calibration Solution
(see 6.3.1, page 41)
- Install the syringe, flush the lines and Shisthges o imie: (8
apply a flow of 10 uL/min £ g Tow v -
i X Sweep gas flow rate 0
5 - Wait for a stable TIC signal
Spray voltage ( [kV]) 3.00
If the signal is not stable: Spray current (uA)
1. Vary flow rate between 10- | |Capillarytemp. (°C) 300
J| 20 pL/min S-lens RF level 50.0
~ 2. Vary gas flow parameters Aux gas heater temp (*C) |30
Sheath gas: approx. 7 - 15
Aux gas: approx. 1 - 3
BIOCRATES -
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Perform a Customized Calibration:
- Go to the “Calmix Calibration” tab and atior
select “Mass Calibration (pos)” List of positive ions to handle
- Select “Customized Calibration” @ 740964315 m/z
- 10 components are used for calibra- 116.07061 - m/z
tion, use the masse.s shown in the @ 195.08765 =] m/z
screenshot on the right.
[+ 26263612 % m/z
Masses for “Customized Calibration”:
356.18327 = m/z
No m/z
6 2 116.07061 W] 622444232 m/z
4 262.63612
5 356.18327 79063203151 mvz
6 524.37107 112199702 2| m/z
7 622.44423
8 731.60615 _— _
) 790.63203 | Kegp t_hls window open during the
calibration process.
10 1121.99702

This table is available on the USB stick:
- Folder: System Suitability Test\Customized Calibration
- File: Masses for Customized Calibration.xlsx

7 To start the calibration click “Calibrate”

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Dialog with Thermo Q Exactive Focus
@ Procedure successful .
8 Wait until the calibration was performed. -Ok:  Custom Spectral Mass Calibration: (mms = 0.20/0.39 ppm)
Open the Thermo Calibration Report,
saved by default in this folder:
. . . | .. » Computer » O5(C:) » Xcalibur » system » Exactive » instrument » reports »
“c:\xcalibur\system\exactive\instrument\
reports”
Calibration Report Thermo
9 Verify that all masses on page 1 and 2 | wsscmowsnoiockmas
were detected |n a” scans and there are ! scan ]Iu.ww u:mjul!l.w:.uw» aumu umum :u.fx?m uumu!ulwﬂn :mms
no zero Va|ueS. Ltc devfopm| 0213 o152  oass|  ezo2]  ouse| o]  oavs]  osse
» If not, repeat the Customized Cali-
bration using a higher flow rate.
Only if Customized Calibration fails repeatedly, split calibration. See steps 10 — 14.
Customized Calibrat:i
List of Eositi\re ions to hand
74.09643 = Am/z
11607061 = Bm/z
15t Customized Calibration: 195.08765/= |z
e Select the tab Customized Calibration 262.63612[2] | m/z
10 | 4 Activate the first 9 masses 361832615 vz
524.37106 = § m/z
-
e Click 62244423 | rm/z
731606151 Bm/z
79063203 Bm/z
[ 112199702/ my/z
. i i Calibration Report Thermo
11 Verify the Thermo Calibration Report [
according to step 9.

BIOCRATES
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2"d Customized Calibration:

e Select the tab Customized Calibration

Customized Calibrati

List of positive ions to handle

0 74006432 myz
11607061 =] m/z
19508765 %] m/z

26263612 m/z

Check that both calibrations from steps 10
and 12 are linked.

» If not, repeat steps 10 and 12.

(=) Cartrol
Settings
[=] Mass Calibration Data
= MCal (positive ions)
=l Higher order shape

1214 Activate the last 4 masses 318X iz
52437106 = m/z
. alibrate
e Click 62244423 | sz
73160615 = Bm/z
79063203 = Bm/z
112199702 = fm/z
. ) X Calibration Report Thermo
13 Verify the Thermo Calibration Report [E———
according to step 9.
& = Instrurent
(= Current Scan
Totallon Current 2429.56 Efi ions/sec
Go to Instrument Status > Control > Mass I Hanasian e
Injecttime 084 ms
Calibration Data > MCal (positive ions) > ABC Target reached 100%
. AGC Prescan Mode -1
ngher Order Shape Scan Rate 3.7 scansfsec
14 Lock masses

Spec. shape[l]

4pts [622.4-1122.0] (22.6 min)

Spec, shape[1]

9 pts [74.1 - 790.6] (0.1 min)

Spec, shape[2]

Spec, shapel31

If required, deactivate other calibrations.

=1 Higher arder shape

Spec. shape[0]
Spec, shape[1]

Disabled:9 pts...
Disabled:8 pts...

Srar chanalll Andc M391 _
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6.4 Conditioning the UHPLC Column

1 Install the analytical column together with the pre-column (incl. pre-column holder) and flush
the column for 20 min with 95% Solvent B at a flow rate of 0.5 mL/min.

Before the first injection, equilibrate the system at starting condition
(100% Solvent A, flow rate 0.8 mL/min, column oven temperature 50 °C).

3 Perform the SST (see next section).

Only if the SST fails due to insufficient cleaning, e.g. contaminations in blank, do the follow-
ing steps.

Change all tubings, if possible.

Install a new ESI electrode, if required.

Clean all switching valves.

N o o B~

Repeat all instructions described in section 6.1 Cleaning of LC-MS/MS System.

6.5 Perform the System Suitability Test

The System Suitability Test (SST) is used to check the UHPLC-MS system performance before
the AbsolutelDQ® p400 HR Kit is prepared. Use each method with the parameters as described
in Appendix 10.1, 10.2 and 10.3.

n Use ESI probe position ring B.

Perform the SST before starting with the Kit. If the SST fails, do not start with
A the Kit preparation and perform troubleshooting! If required, contact Thermo
or Biocrates® Customer Support.
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6.5.1 SST - LC part
Use the appropriate acquisiton method “KIT2_LCHl 1x1flmeth” for your Q Exactive™

instrument.

MS Instrument

LC variant

KIT2 LC methods

Tune files

Q Exactive™
Focus

Q Exactive™

Q Exactive™ Plus

Q Exactive™ HF

UHPLC

UHPLC

UHPLC

UHPLC

KIT2-LC1_111.meth

KIT2-LC1_1f11.meth

KIT2-LC1_1f11.meth

KIT2-LC1_1811.meth

KIT2-LCtunel 10/1x.
mstune

KIT2-LCtune2_10/1x.
mstune

KIT2-LCtunel 1fl1x.
mstune

KIT2-LCtune2_1fl1x.
mstune

KIT2-LCtunel 171x.
mstune

KIT2-LCtune2_171x.
mstune

KIT2-LCtunel 1E1x.
mstune

KIT2-LCtune2_ 1E{1x.
mstune

Use the blank LC and Testmix LC vials prepared in section 6.2 for the SST.

1

Use the acquisition method KIT2-LC1_1x11.meth for the LC SST for the used Q Exactive™
platform according to the table shown above.

) An overview of all methods is given in section 4.1.
Do not rename any method file!

Double-check all parameters in the acquisition method for all instrument parts (MS, pump,
2 autosampler, column oven).

If necessary, type in the correct parameters according to Appendix 10.1, 10.2 and 10.3.

3 Open the “Tune” window and turn on the instrument.

4 Load the Tune File KIT2-LCtunel 1x1x.mstune

n Tune

Before starting an injection, wait until all LC-MS parameters are stable.

5 Place the blank LC vial and Testmix LC vial into the cooled autosampler tray.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Create a sample sequence:
- 3x blank LC
- 3xtestmix LC

6 - 2xblank LC

by loading the Xcalibur™ sequence “Sequence_p400_LC-SST.sld”,
provided with the USB stick in the folder “System Suitability Test\Secquences”.

Injection volume: 5 uL

7 Load the acquisition method KIT2-LC1_1x11.meth in the Xcalibur™ sequence, e.g. CAKITALE] 1011

) " . Vanquish™ | UltiMate™
Define the correct well positions of the blank LC and Testmix LC anads Hate

8 . — —
vials, e.g. |§:?m0" | | g;smoﬂ
9 Submit the sequence.

An example testmix file (.raw) is located on the USB stick in the folder “Testmix Files”. Use
= these data to check the testmix performance of your LC-MS system.
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Figure 1 shows the TIC of an example chromatogram of a Testmix LC injection.
MS instrument: Thermo Scientific™ Q Exactive™ Focus

Pump system: Thermo Scientific™ Vanquish™

Acquisition method:  KIT2-LC1_1011.meth

Note: The testmix does not contain internal standards.

RT: 0.00 -5.51
017 NL:
1003 7.90E9
E TIC MS
2017-01-
16_KM2_Q
EF_Col250
_SST_004

N ® ® © ©

)

10

o

L, 8.8,8.8.8.3.8.8,.8.8

3.99

N
@

Relative Abundance
o

5
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207
257
203
153
E 0.36
N :M o 047 o, 091 130 131
B 82 1.04
5
:\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
00 05 10 15 20 25 30 35 40 45 50 55

Time (min)

Figure 1: Example Testmix LC chromatogram measured with Thermo Vanquish™ + Q Exactive™
Focus.
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To evaluate the Testmix LC performance use the Qual Browser layout “KIT2_SST.Iyt"
provided with the USB stick in the folder “System Suitability Test\Layouts”.

11 | To apply a layout go to File > Layout > Apply... and select “KIT2_SST.Iyt".

An exemplary Testmix LC chromatogram is also provided with the USB stick. See folder
“Testmix Files”.

The retention time (RT) of each analyte must be stable over all three Testmix LC injections.
If not, perform troubleshooting according to Biocrates® online FAQ, section LC Troubleshooting.

Biocrates® FAQ: https://support.biocrates.com/tiki-index.php

BIOCRATES
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Figure 2 shows an example chromatogram of a Testmix LC injection using the following

setup:
MS instrument: Thermo Scientific™ Q Exactive™ Focus
Pump system: Thermo Scientific™ Vanquish™

Acquisition method:  KIT2-LC1 1011.meth
Qual Browser layout: KIT2_SST.Iyt

RT: 0.00 - 5.81
017

fi NL 3 62E9
E| T 458 519 5.39 TIC MS Testmix_LC_03
PENICERERTIRE ST 0 ua) 48 IR
E .34 039 121 122 195 200 274 314 332 356 934
mgf 017 NL 5 98E8
E| miz= 114.06562-114.06676 F: FTMS + ¢
503 ESI Full ms [55.0000-800.0000] MS
od 11028 0.51 086 1.02 142 1.54 182 241 276 317 330 373396 430 478 520 540 Testmix_LC_03
T 131 NL 6 69E6
] miz= 261.03490-261.03752 F- FTMS + ¢
503 ESI Full ms [55.0000-800.0000] MS
13 05 139 Testmix_LC_03
e 161 160 NL 7 78E7
E miz= 310.13167-310.13477 F: FTMS + ¢
503 ESI Full ms [55.0000-800.0000] MS
E 171 Testmix_LC_03
0 17
o 201 NL 6 36E7
3 miz= 338.16283-338.16621 F: FTMS +
503 105 ESI Full ms [55.0000-800.0000] MS
E J\J\ 213 188 Testmix_LC_03
" 708 NL 11388
E miz= 267 11484.267 11752 F- FTMS + ¢
503 ESI Full ms [55.0000-800.0000] MS
3 186 409 Testmix_LC_03
v TE0 NL: 5.71E6
E| miz= 743 27638-743 28382 F- FTMS + ¢
503 ESI Full ms [55.0000-800.0000] MS
o3 h Testmix_LC_03
543 NL 585E2
500 017 062 103 132 163 191 227 252 268 318 338 501 Pump_Pressure AID card
7 Testmix_LC_03
-
00 05 10 1. 20 0 5.
Time (min)

Figure 2: Example Testmix LC chromatogram with layout “KIT2_SST.lyt" applied. Acquired with a
Thermo Vanquish™ + Q Exactive™ Focus.
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To evaluate the Testmix LC performance, use these SST criteria.

SST criteria:

e Rows 3-7: blank chromatograms should not show any peaks

e Rows 2-7: stable RTs over three Testmix LC injections, maximum tolerance +0.02 min

e Rows 2-4: early eluting peaks do not show significant broadening, fronting, tailing or splitting
e Row 5: good separation of ADMA and SDMA peaks (see chromatogram below)

e Row 7: peak height of at least 2.0E6 cps

¢ Row 8: the backpressure profile should not show any ripples (not shown for all pump systems)

o0 017 Row 5 — ADMA and SDMA peak separation:
3.99
14 EZMWJ r e ”S‘Miﬁ.ﬁiﬁ RT:193-222
1004 218 100 2.09
]| Row2 @
E 0.30 0.82 1.36 2.01 2.73 3.50 3.92 4.59 5.21 9
1004 7 85
504 Row 3 8
Il 75
1004 W e
503 Row 4 E
| 181 469 5.02 3 6
1007 2?9 § 5
= RowS§ e
J220 2 s
1005 404 5 A
s03 Row 6 35
1.94
1004 4.60 3 2.02
] 2!
=3 Row7 x 2
mruwﬁ *
5 1
] Rows8 s
AR U SN e M s L L L R R e e I AR a XLl

Time (min) Time (mi)

\‘ No internal standards are included in the testmix.
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15

Check autosampler settings for injections from 96 deep well plates (first Kit use only):

e Transfer 100 uL from the reconstituted vial “Testmix LC” into well positons Al and H12 of
an empty 1 mL deep-well plate, provided with the first Kit order.

e Make one injection from both well positions A1 and H12
using the acquisition method “KIT2-LC1_1011.meth".
o Apply the Qual Browser layout “KIT2_SST.Iyt".
e Compare the obtained chromatograms with the ones acquired during the LC SST.
¢ All peak intensity in rows 2-7 should be comparable with the ones from the LC SST.

» If the peak intensities are reduced, it is possible that less than the specified sample
volume was injected. Check the autosampler settings described in section 10.2
Autosampler and Column Oven settings.

If the SST meets the required criteria continue with the SST for the FIA part.

If the SST fails, the system may not be sensitive enough to detect all metabolites.

Double-check the LC-MS configuration, instrument method parameters, and clean the entire
LC-MS system according to the chapters 4 and 5. Perform the SST again.

Please feel free to contact the Customer Support whenever you have questions.

If the SST fails, do not start with the Kit preparation! Otherwise you may not be able to
analyze your samples reliably and may lose sample information. Perform trouble-
shooting and contact Biocrates® Customer Support.
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6.5.2 SST — FIA part

Use the appropriate acquisition method “KIT3_FIA_ Bl 1x11.meth” for your Q Exactive™
instrument.

MS Instrument

FIA SST method

Tune files

Q Exactive™
Focus

Q Exactive™

Q Exactive™ Plus

Q Exactive™ HF

KIT3-
FIA_SST_1f§11.meth

KIT3-
FIA_SST_1fl11.meth

KIT3-
FIA_SST_1B@11.meth

KIT3-
FIA_SST_1E11.meth

KIT3-FIA_1011.
mstune

KIT3-FIA_11i11.
mstune

KIT3-FIA_1Z11.
mstune

KIT3-FIA_1g11.
mstune

Use the blank FIA and Testmix FIA vials prepared in section 6.2 for the SST.

1 Use the acquisition method KIT3-FIA_SST_1x11.meth for the FIA SST for the used Q Exac-
tive™ platform according to the table shown above.

) An overview of all methods is given in section 4.1.
Do not rename any method file!

Double-check all parameters in the acquisition method for all instrument parts (MS, pump,
2 autosampler, column oven).

If necessary, type in the correct parameters according to Appendix 10.1, 10.2 and 10.3.

Prepare the autosampler for FIA by one of the following options:
3 - Remove the column and, if possible, connect the injector directly with the ion source. or
- Use a bypass or another column line (without a column installed).

For good FIA peaks minimize dead volumes by using as few connecting parts as possible.

4 Flush the system with the FIA Solvent at a flow rate of 0.2 mL/min for 10 min.

BIOCRATES -
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5 Open the “Tune” window and turn on the instrument. n
Tune
6 Load the Tune File KIT3-FIA_1x11.mstune

\ Before starting an injection, wait until all LC-MS parameters are stable.

7 Open the “Direct Control” window and lower the lower pressure limit to O bar. .

8 Place the blank FIA vial and Testmix FIA vial in the cooled autosampler tray.

Create a sample sequence:
- 3xblank FIA
- 3xtestmix FIA

9 - 2x blank FIA

by loading the Xcalibur™ sequence “Sequence_p400_FIA-SST.sld”,
provided with the USB stick in the folder “System Suitability Test\Secquences”.

Injection volume: 20 L

Load the acquisition method KIT3-FIA_SST_1x11.meth in the Xcalibur™

10

sequence, e.g. CAKIT3FI4_SST_10x1
i i . Vanquish™ | UltiMate™
Define the correct well positions of the blank FIA and Testmix FIA anquis fViate
11 vials. e [ Position | | Position |
€9 G GAT
12 | Submit the sequence.

¥ An example testmix file (.raw) is located on the USB stick in the folder “Testmix Files”. Use
these data to check the testmix performance of your LC-MS system.
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Figure 3 shows the TIC of an example chromatogram of a p400 Kit Testmix FIA injection
using the following setup:
MS instrument: Thermo Scientific™ Q Exactive™ Focus
Pump system: Thermo Scientific™ Vanquish™
Acquisition method:  KIT3-FIA_SST_1011.meth
RT: 0.00-2.81 )
1003 084 & 092 098 654E8
955 TIC MS
3 0.78 1.02 2017-01-
3
85 075 1.05
805
75% 0.2 1.07
;E 1.08
13 2 6ol 112
é 55 0.71 1.15
< 502 068
§ 45; 1.18
@ 407
353 122
3039 0.67
25; 1.25
2‘% 1.29
155 084
ICE 139
52 010 020 020 038 %Y 151160 173 204 213 222 244 257 266
0.0“‘0.‘2”‘0}4“‘0‘.6‘HO.‘BH‘I}O‘Hl‘.ZH‘1ﬁ4“‘1}6“‘l‘.8”‘2‘.0“‘2}2”‘2‘.4“‘2‘.6“‘2}8
Time (min)
Figure 3: Example Testmix FIA chromatogram measured with Thermo Vanquish™ + Q Exactive™
Focus.
To evaluate the Testmix FIA performance, use the Qual Browser layout “KIT3_SST.Iyt".
14 This layout is provided with the USB stick in the folder “System Suitability Test\Layouts”.
- An exemplary Testmix FIA chromatogram is provided with the USB stick.
See folder “Testmix Files”.
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Figure 4 shows an example chromatogram of a Testmix FIA injection using the following setup:
MS instrument: Thermo Scientific™ Q Exactive™ Focus
Pump system: Thermo Scientific™ Vanquish™
Acquisition method:  KIT3-FIA_SST_1011.meth
Qual Browser layout: KIT3_SST.Iyt
RT: 0.00-2.81
048 051 058 NL: 9.64E8
10 T 770%%8 TIC MS FIA-SST_Testmix_05
5 0.40 | i, 095
034 do 110 150 159 175 196 212 228 241 261
100 059 0.6 NL: 2.92E7
m/z=203.05159-203.05363 F: FTMS + ¢
5 ESIFull ms [150.0000-220.0000] MS
0o 0.10 211 219 244 264  FIA-SST Testmix 05
10 0.59 0.66 NL: 1.11E7
m/z=162.11169-162.11331 F: FTMS + ¢
5 ESI Full ms [150.0000-220.0000] MS
§ o 0.10 215 223 252 2.64 FIA-SST_Testmix_05
< 0.54 NL: 9.42E6
15 g 10 m/z=428.37126-428.37554 F: FTMS + ¢
25 ESIFull ms [390.0000-520.0000] MS
2 1.47 180 201 217 233 250 258 FIA-SST Testmix 05
2 051 NL: 6.17E7
& T miz= 524.36848-524.37372 F: FTMS + ¢
5i // \\ ESI Full ms [520.0000-634.0000] MS
017 S~ 176 213 221 254 2,67 FIA-SST Testmix 05
10 0.52 NL: 4.33E7
m/z=731.60254-731.60986 F: FTMS + ¢
5 ESIFull ms [730.0000-931.0000] MS
181 202 214 2.35 247 255  FIA-SST_ Testmix 05
10 051 058 NL: 1.15E8
~— m/z= 622.44109-622.44731 F: FTMS + ¢
5 ESI Full ms [520.0000-634.0000] MS
0.12 176 1.89 201 226 246 2.58 FIA-SST_Testmix_05
10 0.59 NL: 1.09E8
/ T . m/z=790.62805-790.63595 F: FTMS + ¢
5 // \\\\ ESI Full ms [730.0000-931.0000] MS
J ~ 181 202 210 243 259 2,72 FIA-SST Tesimix 05
T T T T T T T T T T T T T T T T T T T T T T T T
0.0 05 1.0 15 2.0 25
Time (min)
Figure 4: Example Testmix FIA chromatogram with layout “KIT3_SST.lyt" applied. Acquired with a
Thermo Vanquish™ + Q Exactive™ Focus.
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To evaluate the Testmix FIA performance, use the following SST criteria:

SST criteria:
e Rows 2-8: no major peak tailing or splitting
e Rows 1-2 + 5-8: peak intensities of at least 1.0E7 cps

e Rows 3-4: peak intensities of at least 1.0E6 cps
1004 0ge 052 082
] 1.07
s0] Row 1 1
Jdo0 vormmmnA 2 151 204 217 224
097
1005 ety
503 Row 2
FERAL 164 209 244 276
0.84
1004 074 097
16 23 Row3
» .3 010 204 244 275
Emg— 089 pgs
27 At
£ 503 Row 4
= ] 0.26 180 198 215 2.64
®m 0
2100+ “7%33
503 Row 5
3 027 183 198 216 2.60
0 0.50 =
1004 ey
50 Row 6
i 0.28 1.64 186 216 239 2.66
0 0.93 - -
100 0T
503 Row 7
] 027 1.63 198 216 260
0 0.87 —
1005 ,‘.\fU_QT
s« Row38
1 o2 / 216 230 2.66
e e B L LA pEa e o S
0.0 05 1.0 15 20 25
Time (min)

| No internal standards are included in the testmix.
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‘/ If the SSTs of LC and FIA parts meet the required criteria you may start with the Kit prepara-
tion.

If either the SST of the LC or FIA part fails, the system may not be sensitive enough to de-
tect all metabolites.

Double-check the LC-MS configuration, instrument method parameters, and clean the entire
LC-MS system according to the sections 4 and 5. Perform the SST again.

If one or more rows do not show any intensities (“FIA peaks”), check the mass
x accuracy of the MS system. If needed, perform a mass calibration and an eFT
\ parameter calibration.
Note: There may be signals in Row 1 (TIC), even if the there is an issue with the
MS mass accuracy.

Please feel free to contact Biocrates® Customer Support whenever you have ques-
tions.

to analyze your samples reliably and may lose sample information. Perform trouble-

j If the SST fails, do not start with the Kit preparation! Otherwise, you may not be able
shooting and contact Biocrates® Customer Support.
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7 Kit Preparation

The MetIDQ™ software is an integral part of the AbsolutelDQ® p400 HR Kit.
Please read the MetIDQ™ Carbon manual carefully (UM-MetlDQ-Carbon-#.pdf)
and install Oracle®and MetIDQ™ before you start with the Kit.
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7.1 Overview Kit Workflow

The Kit workflow is described in detail in the following sections. For a proper Kit performance, do not
combine the Kit with components from other manufacturers.

A

MellLIMS

\..‘

E ‘ StatPack

1. Register the Assay in MetLIMS
Import and register samples, generate 96-well plate overview
and MS batch for Xcalibur software

2. Assay preparation
Prepare reagents and perform assay in the laboratory

3. Process Assay in the Mass Spectrometer

Instrument specific acquisition methods are provided

3a. Perform LC-MS run (analysis of amino acids and biogenic amines)
3b. Perform FIA-MS run (analysis of lipids, acylcarnitins and hexose)

4. LC-MS-based quantitation in Xcalibur software
Calculation of analyte concentrations, manual check of peak integration
(Concentrations of calibration standards and quantitation methods are provided)

5. Convert Mass Spectrometer Data

Xcalibur data files (FIA-MS run) are imported and the concentrations
are automatically calculated; LC-MS-based concentrations are imported
from the Xcalibur .xls file

6. Validate the Kit Plate
Automated quality assessment of Biocrates Calibration Standards,
quality controls and internal standards

7. Evaluate and Export Data
The results (concentration values for metabolites) are evaluated and
can be exported into MS-Excel for further analysis

Statistical Analysis (optional)
Mean, median, standard deviation, CV
Box plots, Scatter plots, univariate tests (p-values), ROC curves, PCA

Time required

30 min.

3 -4 hours

32 hours

3 -4 hours

15 min.

20 min.

20 min.
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7.2 Overview Lab Workflow

1. Add 10 pL of internal
standard mix, add
10 pL of samples, dry
30 min under nitrogen
flow.

4. Filtration by
centrifugation,
2 min at 500 x g.

e

2. Derivatization using —
5% PITC, incubate
25 min, dry 60 min
under nitrogen flow.

3. Add 300 pL extraction
solvent, shake 30 min
at 450 rpm.

5. Remove 150 pL and transfer to a second 96-deep-well plate, dilute with 150 yL water for subsequent

LC-MS/MS assay.

6. Dilute all wells in the original plate with 250 yL of FIA mobile phase.
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7.3 Prepare Kit Components and Samples
A Dissolve all vials shortly before preparing the Kit.

7.3.1 Phosphate Buffered Saline (PBS)

PBS is used as Zero Sample, because the salt content is similar to plasma, resulting in comparable
ion suppression and background noise. PBS can also be used when other sample material is ana-
lyzed. The limit of detection (LOD) for each metabolite is calculated by MetIDQ™. The LOD is defined
as three times the background noise level.

While PBS is recommended for blood based samples (e.g. plasma), alternatively the Zero

| Sample could be whatever the sample matrix. For example, when tissue extract samples are
used, use this extraction solvent as Zero Sample.

PBS Solution Prepare according to manufacturer's information.

7.3.2 Internal Standard Mix (ISTD)

Do not dissolve until use. Centrifuge the vial before opening at 10 000 x g for 2 min.

1. Add 1200 pL of water to the lyophilized ISTD.
2. Shake for 15 min at 1200 rpm and vortex several times.

Internal Standard

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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7.3.3 Calibration Standards (Call — Cal7)

Do not dissolve until use. Centrifuge the vials before opening at 10 000 x g for 2 min. The seven
standards contain the amino acids and biogenic amines and are used to generate the calibration
curves for the LC-MS part.

1. Add 100 pL of water to each of the 7 Calibration Standards.

2. Shake for 15 min at 1200 rpm and vortex several times.

3. Gently tap the tubes on the table or use a centrifuge to make sure that
the solution is at the bottom of the tube.

Biocrates® Standards

7.3.4 Quality Control Samples (QC1 — QC3)

Do not dissolve until use. Centrifuge the vials before opening at 10 000 x g for 2 min. The QC
samples are human plasma based samples with analytes added in defined concentrations. QCs in
three levels are provided.

Note: We recommend pipetting QC2 after every 20" samples

1. Add 100 pL water to each QC vial and shake for 15 min at 1200 rpm.
QC Samples 2. Vortex the reconstituted QCs and centrifuge at 4 °C for 5 min at 2750 x g
before loading onto the Kit plate.

7.3.5 Plasma Samples

If you analyze plasma samples with the Kit, vortex the plasma samples after
thawing. Centrifuge at 4 °C for 5 min at 2750 x g (as the QCs) before load-
ing onto the Kit plate. Make sure that the centrifuge has reached a tempera-
ture below 20 °C before use. If the plasma samples are of high viscosity (i.e.
plasma from small animals or of a certain diseased group), you should apply
higher centrifugation speed (e.g. 5000 x g).

Plasma Samples
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7.4 Preparing Solvents and Reagents

7.4.1 Pre-Mix for Derivatization

1900 pL ethanol 1. Pipette 1900 pL (or 2 x 950 uL) of each solvent into the empty plastic tube
1900 yL water that you find in the Kit box.
1900 uL pyridine 2. Vortex for 10 sec.

7.4.2 Phenylisothiocyanate (PITC) Derivatization Solution

C Prepare the solution directly before the derivatization!
Note: The stability of the solution is reduced after adding PITC to the pre-mix.

1. Remove the PITC from the freezer and allow it to equilibrate to room

Derivatization temperature.
Solution 2. Add 300 pL of fresh PITC to the pre-mix.

3. Vortex rigorously until the solution is clear.

7.4.3 Extraction Solvent
This solution is stable for approx. three months after preparation.

5 mM ammonium

Dissolve 19 mg ammonium acetate in 50 mL methanol.
acetate in methanol g

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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7.4.4 Mobile Phases
For more details see sections

- 5.2 LC Part—-Solvent A and B
- 5.3 FIA Part — FIA Solvent.

LC part:

T =
Solvent A (1000 mL) 1000 mL water + 2 mL formic acid
Solvent B (500 mL) 500 mL acetonitrile + 1 mL formic acid

FIA part:
FIA Solvent (300 mL) 290 mL methanol + 1 ampule FIA Mobile Phase Additive

The Deep anﬂ}\_—“""”
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7.4.5 Register the Kit Plate in MetIDQ

To register the Kit plate in MetIDQ™ follow -
the instructions of the MetIDQ™ Carbon MetIDQ

1 user manual (UM-MetIDQ-Carbon-#.pdf) in
section 4.1.4 Generate Plate Layout and
Worklist for MS run.

User Manual

When generating the worklist in MetIDQ >
2 MetLIMS > Projects, use the appropriate
MetIDQ™ OPs shown in the table below.

’ [= Generate Wurklist]

For Q Exactive™ HF, only one LC method (combined Full MS + PRM) is used.
&= Create only one LC Plate Run using OP KIT2-0-1311.

Instrument | Q Exactive™ Focus Q Exactive™ Q Exactive™ Plus | Q Exactive™ HF
KIT2-0-1011 KIT2-0-1111 KIT2-0-1211
LC OPs KIT2-0-1311
KIT2-0-1012 KIT2-0-1112 KIT2-0-1212
KIT3-0-1011 KIT3-0-1111 KIT3-0-1211 KIT3-0-1311
FIA OPs
KIT3-0-1012 KIT3-0-1112 KIT3-0-1212

An example for a Q Exactive™ Focus is given below.

Two injections are performed in both LC and FIA parts. For each injection, a separate
MetIDQ™ OP and Xcalibur™ acquistion method is used.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Example for a Q Exactive™ Focus:

1 KIT2-0-1011 KIT2-LC1_1011.meth KIT2-LC1_XcaliburQuan_1011.pmd
LC
2 KIT2-0-1012 KIT2-LC2_1011.meth KIT2-LC2_XcaliburQuan_1011.pmd
1 KIT3-0-1011 KIT3-FIA1_1011.meth no quantitation method
FIA o
2 KIT3-0-1012 KIT3-FIA2_1012.meth quantified by MetIDQ™
1. Register one LC Kit plate (Plate Run)
using the OP “KIT2-0-1x11".
2. Once the LC plate Iayo-ut is satisfactory, X Delete Wordst_ Condton™ e =
make three more copies of this Plate | [, .
Run. & Print Plate Bar Codes + Delete Measurements
3 3. Right-click on the plate entry and select | | 1 piategar code Runhumber  RunTime OPType  OP
“Copy". i 2017.02.13 11:33...
2 |1019623095 2 [2017.02.13 15:16... [LCMS KIT2-0-1012)
4. Right-click again and “Paste derived 3 [019623125 |1 2017.02.14 12:19... [FIA KIT3-0-1011
” . 4 |1019623125 2 [2017.02.14 14:50... [FIA KIT3-0-1012)
plate” three times.
1 ™
5. Change the OPs of each newly created Example for a Q Bxactive™ Focus
plate according to the table above
according to your MS instrument.
Generate the pipetting layout and
4 autosampler worklist by selecting “Export | 3 Export Worklist for MS =
Worklist for MS” in MetIDQ™.
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7.4.6 Prepare the Kit Plate

B

1. Make sure that all samples and the Kit plate layouts are registered in MetiIDQ™ and that
the MetIDQ™ acquisition batch file (.csv) for the Xcalibur™ software was generated.

2. Find the AbsolutelDQ® Kit plate in the Kit box. Remove the plastic bag and follow the
step-by-step instructions below to prepare the assay.

3. Follow lab safety protocol while preparing the Kit. Use a fume hood and gloves.

QCs are used to ensure the accuracy and reproducibility of the analysis. It is recommended
that QC2 is measured in replicates of 5 (after every 20 samples).

QC2 replicates are required for inter-plate normalization (see Appendix “Data Normaliza-
tion“ in the MetIDQ™ Carbon user manual) in order to guarantee the best quality of your
results. You may also refer to the EMEA guidelines on bioanalytical method validation
(European Medicines Agency, 2011).

1 2 3 4 5 6 7 8 9 10 11 12

A Cal5

Zero | Cal6 QC2 QC2

Zero | Cal7

Zero QC1

Call QC2

Cal2 | QC3 QC2

Cal3

Cald QC2
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1 Remove the plastic lid of the AbsolutelDQ® Kit plate.
Add 10 pL of the ISTD to all wells of the Kit plate with exception of the blank well position Al.
Pipette directly onto the filter in the center of each well. Do not pipette on the wall of the
2 wells. We recommend using an Eppendorf Multipette® (repeater) adjusted to maximum dis-
pensing speed.
Do not use an 8-channel pipette!
Pipette 10 pL of each sample (Zero, Calibration Standards, QCs and experimental
samples):
Use a single-channel pipette to pipette 10 pL onto the center of each filter. Gently
touch the filter inserts with the pipette tip while pipetting the samples. Do not pi-
pette on the wall of the wells and avoid cross-contamination. Use a fresh tip for
each sample.
Well A1 - Blank: do not pipette anything
WellB1 - Zero: pipette 10 uL of PBS
WellC1 > Zero: pipette 10 pL of PBS Zero
WellD1 > Zero: pipette 10 uL of PBS
3 WellE1 -> Call: pipette 10 pL of Calibration Standard level 1
WellF1 > Cal2: pipette 10 pL of Calibration Standard level 2
WellG1 »> Cal3: pipette 10 uL of Calibration Standard level 3
WellH1 > Cal4: pipette 10 pL of Calibration Standard level 4 Call-7
Well A2 > Cals: pipette 10 uL of Calibration Standard level 5
WellB2 > Cal6: pipette 10 pL of Calibration Standard level 6
WellC2 > Cal7: pipette 10 uL of Calibration Standard level 7
WellD2 - QC1I: pipette 10 pL of Quality Control level 1 QC1
WellE2 > QC2: pipette 10 uL of Quality Control level 2 QcC2
WellF2 > QCa3: pipette 10 pL of Quality Control level 3 QC3
) ) Samples
Well G2 - H12 > pipette 10 uL according to the MetIDQ plate layout o
BIOCRATES -
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Dry down the samples for 30 min at room temperature under nitrogen, according to the fol-
lowing info box.

Dry the samples:
Use a Nitrogen Evaporator or Pressure Manifold.

Nitrogen Evaporator:
* Make sure the evaporator needles are at least 5 mm above the filter inserts.

* Adjust the pressure at the nitrogen pressure reduction valve to about 3-4 bar and check
that there is a nitrogen flow at the end of the evaporator needles.
Pressure Manifold:

* Refer to the “Instructions for Using a Pressure Manifold for p180, p400 and p150 Kit” on the
USB stick located in the folder “Instructions”.

5 Prepare the PITC Derivatization Solution, see section 7.4.2 (page 66).

& Use the PITC Derivatization Solution shortly after adding PITC to the Pre-Mix.

Pipette 50 pL of the PITC Derivatization Solution (see 7.4.2) to each well (incl. the blank,
6 well Al). Pipette directly on the center of the filter. Do not pipette on the wall of the wells. We
recommend the use of an Eppendorf Multipette® adjusted to medium dispensing speed.

7 Cover the Kit plate with the plastic lid and incubate at room temperature for 25 min.

Remove the plastic lid. Dry the Kit plate with a Nitrogen Evaporator or Pressure Manifold
(see info box above) for 60 min.

> Make sure the Kit plate is completely dried. Ineffective evaporation of PITC and pyridine will
impair the Kit performance.

Add 300 pL of Extraction Solvent (see 7.4.3) to each well. Use an Eppendorf Multipette®
(repeater) adjusted to low dispensing speed or an 8-channel pipette
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10 Cover the Kit plate with the plastic lid. Shake the Kit plate at room temperature using an
Eppendorf® ThermoMixer® or MixMate® at 450 rpm for 30 min.

Be careful when shaking the Kit plate with another shaker as specified in step 10. Due to the
& risk of cross-contamination, adjust the speed of the mixer carefully. Make sure there is no spill
over.

Centrifuge the Kit plate for 2 min at 500 x g (make sure the centrifuge is balanced) or

11 | use a Pressure Manifold (see “Instructions for Using a Pressure Manifold for p180, p400 and
p150 Kit” on the USB stick located in the folder “Instructions”).

2 After the elution, check that the fill level is the same in all wells in the capture plate.
If not, repeat the elution process and apply higher g or higher pressure, respectively.

Carefully remove the tape from the sides of the Kit plate. Separate the lower capture plate
12 | (containing the samples extracts, labeled “Use for FIA") from the upper filter plate. Take care
that nothing spills or splashes over during this process.

In case of any delays, seal the capture plate with one of the silicon mats that you find in
A the Kit box and store it at 4 °C before continuing with the next steps. The plate can be
stored up to two days at 4 °C. Do not store the plate below 0 °C!

The following preparation steps 13 — 16 should be performed immediately.
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Q Exactive™ Focus / Q Exactive™ Plus / Q Exactive™ HF / Q Exactive™

For this step you need:
e Capture plate labeled “Use for FIA" from step 12
o Empty 96-deepwell plate labeled “Use for LC" (provided with the Kit box)
e 2 silicone mats (provided with the Kit box)
f Make sure you transfer every extract exactly to the same well position of the empty deep

well plate. We recommend the use of a multichannel pipette.
Condition pipette tips: aspirate and dispense 3 times before transferring!

It is strongly recommended to run the LC plate (labeled “Use for LC") first, since biogenic
amines show limited stability over a longer period after adding water. Run the LC plate latest
the next day after preparation.

13 | The LC and FIA analyses are performed using two separate plates at different concentrations.

Dilute extracts for LC:

Remove 150 yL from each well of the capture plate (labeled “Use for FIA®) and transfer it to

14 the empty 96 deep well plate labeled “Use for LC".

Add 150 pL water to each well and seal the plate with a silicone mat. Make sure that the
silicone mat is sealed completely on the plate. Firmly press the mat's naps into the wells.
Shake for 5 min at 500 rpm.

Dilute extracts for FIA:

15 | Use the plate labeled “Use for FIA". Add 250 pL of FIA Solvent (see 7.4.4) to each well and
seal the plate with a silicone mat. Make sure that the silicone mat is seated correctly on the
plate. Firmly press the mat's naps into the wells. Shake for 5 min at 500 rpm.

Both plates, labeled “Use for LC* and “Use for FIA®, are now ready for LC-MS and FIA-MS
analysis, respectively. Place the sealed plates into the autosampler at 10 °C or store at 4 °C.

16

In case of any delays store the plates at +4 °C. The autosampler stability is:
e LCpart: 2days

e FlApart: 7 days. In case of extract evaporation, fill up the wells to the original vol-
ume with methanol and shake the plate.

e Never store the LC plate or the FIA plate below 0 °C!

17 Continue with section 7.
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8 Processing the Kit Plate with the Mass Spectrometer

Ensure that the mass spectrometer meets all manufacturer specifications and has been
properly calibrated. Take care that the deep well capture plate (sealed with the silicone mat)
is in the correct autosampler rack. For additional information, refer to the Biocrates® Video
Tutorial:

You T“be 9B MS Measurement: Batch File/Acquisition Method Import for Thermo MS Instruments

8.1 LC part

We recommend running the LC-MS assay first. The autosampler stability of some biogenic
amines is shorter compared to the analytes of the FIA part. For the LC-MS assay, the data
processing and concentration calculation is performed using the Xcalibur™ software. For
first time users, we recommend beginning with a 24-well Starter Kit before attempting a full
plate.

n Use ESI probe position ring B.

1 Place the LC Kit plate in the autosampler.

2 Open the “Tune” window and turn on the instrument. n .
uneg
3 Load the Tune File KIT2-LCtunel_1x1x.mstune

J\ Before starting an injection, wait until all LC-MS parameters are stable.

BIOCRATES -
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After each injection, MS parameters (e.g. Capillary Temperature) from the active Tune File

are applied. To reduce batch run times and to guarantee reliable Kit performance, load the

A Tune File KIT2-LCtunel 1x1x.mstune before starting the Kit run.

Note: If another Tune File is active, MS parameters (e.g. Capillary Temperature) may not be
stable during a Kit run.

Only continue with the next steps if the system suitability test passed.

If not done before the Kit preparation perform a system suitability test according to section
6.5.1 SST — LC part and 6.5.2 SST — FIA part

Before the first injection, equilibrate the system at starting conditions

4 (100% Solvent A, flow rate 0.8 mL/min, column oven temperature of 50 °C).
Import the LC sequence file (.csv file, created by MetIDQ™ in section 7.4.5) into Xcalibur™
before starting with the mass spectrometer processing.

Go to the Thermo Xcalibur™ Sequence Setup.
5 1. From the menu bar, select File > Import Sequence.
2. Click Browse.
3. Successively import both .csv sequence file for the LC part.
Note: In the “Import Sequence” Window keep all check-boxes selected.
4. Click Open to import each file.
In the Xcalibur™ sequences check the columns Path, Inst Meth and Position.
- Path: define folder where .raw files are written
e.g. C:\Xcalibur\Biocrates Kits\Data
- Inst Meth: selct folder where acquisition method is located,
6 e.g. C:\Xcalibur\Biocrates Kits\Methods
- Position: place the kit plate in the defined tray
e.g. blue
Path Inst Meth Position

C:A<CaLIBURMBiocrates KitshData | ChcaliburiBiocrates KitshMethodshKIT2-LCT_1011  B:AT
MA=CALRHBRARInrrates Kits\Nata (5 SEralibutRinerates Kikshdethnd=AKIT20 01 1011 (R-A1
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The Path of the acquisitions methods in the Xcalibur™ sequence can be defined in Met-
IDQ™. Refere to the MetIDQ™ user manual (UM-MetIDQ-Carbon-#.pdf), section 4.1.5 Ex-
port Worklist for Kit measurement.

% Settings u
J
_‘ = @ General R MetlIMS ﬁm MetCONC ” MetVAL
) @ ) CSV File Settings "
I Spedify the path to the method files (Thermo only): C:\)(calibur\,Memod| |

Before starting the Kit analysis, double-check each Xcalibur™ sequence.
The Blank sample will be injected three times to condition the system.

A Do not rename or alter the samples, data files, or acquisition methods. Otherwise the
data files will not be compatible with MetIDQ™.

8 Submit the sequence and monitor the data from the first injections to ensure that the assay
is running properly.
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8.2 FIA part

n Use ESI probe position ring B.

The FIA part is more sensitive to autosampler contaminations than the LC part, as hundreds of

A lipids are analyzed. In our experience, autosamplers are often contaminated with lipids. Make
sure that all system parts are cleaned and the background noise level is low. If necessary,

clean the autosampler parts such as needle, needle seat, sample loop, or switching valves.

Remove the column and connect the autosampler directly to the ion source. Alternatively, a
bypass or separate column line (without a column installed) can be used. In this case, make
sure to have as few connecting parts as possible to minimize dead volume and obtain the
best FIA “peaks”. Flush the system with the FIA Solvent.

2 Place the FIA Kit plate in the autosampler.

3 Open the “Tune” window and turn on the instrument.
n Tune

4 Load the Tune File KIT3-FIA_1x1x.mstune

Before starting an injection, wait until all LC-MS parameters are stable.

After each injection, MS parameters (e.g. Capillary Temperature) from the active Tune File

are applied. To reduce batch run times and to guarantee a good Kit performance load the

& Tune File KIT3-FIA_1x1x.mstune before starting the Kit run.

Note: If another Tune File is active, MS parameters (e.g. Capillary Temperature) may not be
stable during a Kit run.

Only continue with the next steps if the system suitability test (SST, see 6.5.2) passed.

Before the first injection flush all lines with FIA Solvent
(100% FIA Solvent, flow rate 0.2 mL/min for 10 min).
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Import the FIA sequence file (.csv file, created by MetIDQ in section 7.4.5) into Xcalibur™
before starting with the mass spectrometer processing.

Go to the Thermo Xcalibur™ Sequence Setup.
1. From the menu bar, select File > Import Sequence.
2. Click Browse.
3. Successively import both .csv sequence file for the FIA part.
Note: In the “Import Sequence” Window keep all check-boxes selected.
4. Click Open to import each file.

In the Xcalibur™ sequences check the columns Path, Inst Meth and Position.

- Path: define folder where .raw files are written
e.g. C:\Xcalibur\Biocrates Kits\Data
- Inst Meth: selct folder where acquisition method is located,
7 e.g. C:\Xcalibur\Biocrates Kits\Methods
- Position: place the kit plate in the defined tray
e.g. blue

| Path | Inst Meth | Position |

C\CALIBUR Biocrates Kits\Data | C\¥calibur\Biocrates Kits\Methods\FITZ-LCT_1011 |B.A1
MASCALIRHBARIinrrates KitsiNata D SEralibrsRinerates KikebMethad=5KI T2 71 1011 (R-A1

Before starting the Kit analysis, double-check each Xcalibur™ sequence.
The Blank sample will be injected three times to condition the system.

& Do not rename the samples, data files, or acquisition methods. Otherwise the data
files will not be compatible with MetIDQ™.

Submit the sequence and monitor the data from the first injections to ensure that the assay
is running properly.
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Recommended cleaning of tubing and ESI electrode

The FIA method operates at relatively low flow rates using biological samples and matrix,
therefore, deposits can remain in the tubing or ESI electrode. It is recommended to integrate
routine washing steps to ensure a robust performance of the Kit. We suggest the following or
similar washing steps.

1. Wash tubing and ESI probe for 60 min using water at a flow rate of 0.5 mL/min.
2. Wash tubing and ESI probe for 60 min using isopropanol at a flow rate of 0.5 mL/min.
3. Wash tubing and ESI probe for 20 min using FIA Solvent at a flow rate of 0.5 mL/min.

Troubleshooting: One of the most likely reasons for instabilities in the FIA profile is that there
are deposits in the ESI electrode or tubing. It is recommended to monitor the backpressure
pressure profile during Kit runs (when the flow rate is at 0.2 mL/min). A significant increase in
pressure is an indication for the need to clean or replace the ESI electrode or tubing.
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9 Data Processing — LC Part

The quantitation of the FIA part is performed automatically by the MetIDQ™ software and is de-
scribed in the software manual. The LC data quantitation is carried out in the Xcalibur™ soft-
ware. The guantitation process is based on a seven point calibration and internal standard nor-
malization. Relevant calibration parameters such as calibration standard concentrations can be
found in the Analytical Specifications (“AS-p400-HR-#.pdf” on the USB stick). Follow the instruc-
tions in this section or review the following Biocrates® Video Tutorial:

You T“he 10C Thermo MS Measurement: Quantitation, Result File Import, Validation in MetIDQ

9.1 Quantitation Method

The required quantitation methods are provided with the Kit USB stick. Use the appropirate
guantitation methods for your Q Exactive™ and update the retention times (see next section).

MS Instrument

LC variant

KIT2 LC
guantitation methods

MS Instrument
LC variant

KIT2 LC
guantitation methods

Q Exactive™ Focus

Q Exactive™

UHPLC

UHPLC

KIT2-LC1_XcaliburQuan_1@11.pmd
KIT2-LC2_XcaliburQuan_1812.pmd

KIT2-LC1_XcaliburQuan_1f11.pmd
KIT2-LC2_XcaliburQuan_1f12.pmd

Q Exactive™ Plus

Q Exactive™ HF

UHPLC

UHPLC

KIT2-LC1_XcaliburQuan_1@11.pmd
KIT2-LC2_XcaliburQuan_1@12.pmd

KIT2-LC1_XcaliburQuan_1g11.pmd
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9.2 Adjust Retention Times

Before starting with the quantitation process, adjust the retention times in the quantitation
methods.

LC injection 1 — Quantitation Method
Open the quantitation method
KIT2-LCll XcaliburQuan_1x1f.pmd
or
1 .

KIT2-LCAl XcaliburQuan_131f.pmd _—

rocessing P
— Q Exactive™ HF only —

with the Xcalibur™ > Processing Setup.

Open the .raw file of Calibration Standard ] _ ) ]

) . ﬁ 'I'herm_q Xcalibur Processing Setup - Quan - Identification - KIT2-LC1_XcaliburQu
level 5 (Cal5) acquired with the method | . view 7oom Options GoTo el
KIT2-LC1_1x1f.meth. NE@E S ¢ & gEemwod
Cal 5 has the barcode 1019338954 and is @'ﬁopen Raw File p— R —

2 injected from well position 02 by default. Suchenin: ||} KITZ_LCT - 0
1006062609 - Name .
. e KIT2-0-1011_1025339648_01_0_1_1_01_10000001.raw
Example file name of Cal 5: Zuletzt besucht G777 0.1011 1025329648_01_0_1_2 01_1000000L.raw
KIT2-0-1011_1025339648_01_0_1_3_01_10000001.raw
KIT2-0- 1015_1025339648_ - | KIT2-0-1011 1025339648 02 0.1 1 16 1019338954 .raw
02 0 1 1 16 1019338954.raw
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Check the integration (under the “detection
tab”) and RT (under the “Identification” tab)
of every analyte and internal standard.

If required, adjust the

Retention time (RT)

Peak integration parameter
To apply changes click “OK”".

Finally save all changes. =

Retention time

Expected [min): 0.18 Window [sec]: 10.00

lertficatin | Detection | Calbration | Levels | Systam
Components
Neme: EEETEE - D3 Creatinine
13CZ Taurine-FTC
- o - Tauring
Detectar type: | M5 Peak Detect: |ICIS 1306 His PTC
His

Filter. FTMS + ¢ ESI Full s [55.0000-200,0000]

Trace: W -

Mass miz) 114.06619

< [

KIT2-0-101102_1019623130_61_0_1_1_16___ 2200212017 12:01

100 RT:0.18 NL: 382E8
g miz= 114 0856
5 80 FTMS + cESIF
E [55.0000-800.0
3 e
2 KIT20-
@ 40 101102_10198
£ 6_437345
5 2
= 0.08 0.14 038 032 039 0.45

L B o e e e
0.1 02 0.3 04 05
Time (min}

Peak integration:

ADMA and SDMA:

They have the same mass and are separate
1stpeak: ADMA

2nd peak: SDMA

ADMA

AT: 2.00

d by chromatography.

SDMA

AT 208

210
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t4-OH-Pro and c4-OH-Pro:

They have the same mass and are separated by chromatography.
- 1stpeak: t4-OH-Pro
- 2ndpeak: c4-OH-Pro

c4-OH-Pro
202 RT:2.02

t4-OH-Pro

RT: 1.60 160

1,67 210 167 2.10

' '1.‘5‘ T '1|5‘ o '1.‘7‘ T '1|s‘ o '1.‘9‘ T 'zln‘ o ‘2‘1‘ ! .5' i '1.‘5‘ T ‘1‘7' o ‘1.‘3‘ T '1‘9‘ o ‘2.‘0‘ i 'zlw‘ o ‘2

Time (min) Time (min)

Sarcosine:

It is always the first peak.
- 1stpeak: sarcosine

274

sarcosine

l

RT:2.16

222 283
22 2.4 26 28
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Ac-0Orn:
It is always the second peak.
Note: Using the Testmix LC there will only be one peak that is Ac-Orn.
- Tesmtix LC: only 1 peak
- Kit: 2n peak
1.55
AC-Orn
RT:2.34
1FE 1,|8 2,‘0 2,|2 2,‘4
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LC injection 2 — Quantitation Method (not applicable to Q Exactive™ HF)

Open the quantitation method
4 | KIT2-LCHE XcaliburQuan_1x1#.pmd ‘

with the Xcalibur™ > Processing Setup. °'°°855“9~eup

— — — —— -
ﬁ Thermo Xcalibur Processing Setup - Quan - Identification - EF!—LQ Eibur(

File View Zoom Options GoTo Help

Open the .raw file of Cal 5 acquired with the @ s 4 LgBewosdp
method KIT2-LCl_1x1.meth, e.g. E Open Raw File - R—
5 Suchenin: || KITZ_LC2 - @d
KIT2-0-101# 1025339652 _ e Name )
el (lElKTT2-0-1012_1025339652_01_0_1_1_01_10000001 raw
B2 0 11 16 HOTHSSE0SE. raw Zuletzt besucht (G 777.0-1012_1025339652_01_0_1_2_01_10000001.raw
! (EElKTT2-0-1012_1025339652_01_0_1_3_01_10000001 raw
(4JKIT2-0-1012_1025339652.02.0.1 1 16 1019338954 raw
i ) ) ) Identification I Detection I Calibration I Levels ] System Suitability Peak Puri
Check the integration of lle and its internal i
standard (under the “detection tab”) and RT s T Exeotedmn 404

(under the “Identification” tab). P Peak Deict [ U 00T e

Filter: FTMS + p ESI Full ms2 270.5000¢hed30.00 | +

If required, adjust the Adjus using
=
6 - Retention time (RT) Mass [m/z} 63 05367 Keys
. . RT: 4.04
- Peak Integratlon parameter Componerts

13CElIe-PTC_PAM
le |

To apply changes click “OK”".

Finally save all changes. & e a4

Time (min)
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9.3 Quantitation Procedure

It is recommended to have an identical folder structure on both the MS-PC (PC that operates
the instrument) and PC used for MS data quantitation.

) File name example:
KIT2-0-1011 1013396222 01 0 1 1 01 10000001.raw

OP-Name_plate barcode_well position_acquisition method_

run number_injection_number_Sample type ID_sample barcode

> We recommend performing the quantitation on another PC, e.g. office PC. Copy all data (MS
data, sequence list, quantitation methods) from the data acquisition PC (MS-PC) to the
guantitation PC.

Sequence lists for quantitation:

Except for Q Exactive™ HF, two sequence lists with separate quantitation methods are
required according to the 1st (LC1) and 2" (LC2) injections.

For Q Exactive™, Q Exactive™ Focus and Q Exactive™ Plus use:
2 - KIT2-LCfl XcaliburQuan_1x1f.pmd and
- KIT2-LCE_XcaIiburQuan_1x1.pmd

For Q Exactive™ HF use:
- KIT2-LCﬂ_XcaIiburQuan_131.pmd

The required sample lists were generated by MetIDQ, see section 7.4.5.
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LC injection 1 — Quantitation (all Q Exactive™ types)

L . Column A t =)
Open the sequence of LC injection 1 (acquisi- | [ o=
tion method KIT2-LC1_1x11.pmd) in the Xcali- | || et Displaved Columne
- ient Sample Type
bur™ Sequence Setup window. Carnment File Name
Carnpany Add SampleMame
Make sure that the columns “Level” and “Proc il Factor = Sample 1D
. ISTD Cor Arnt DEmove Level
Meth” are shown. They can be added via Laboratory Path
Fh Mave L Inst Meth
Change > Column Arrangement.... Also add Samle ol e [
the other columns which are shown in the list 2:"“;D'9Wt Mave Down m‘:l'”
. . u "rl
“Displayed Column” according to the screen-
shot (order not important). ok | [ cancel | [ Heb
Click “Ok”. -
Select the quantitation method:
Double-click in the first cell of the column Proc Meth

“Proc Meth” and select
- KIT2-LCAl 1x1fl.meth

with updated retention times according to sec-
tion 9.2.

D:MMethodsWKIT 2-LCT_¥ealiburQuan_ 1011
D:vMethodsWKIT 2-LCT_¥ealiburGuan 1011
D:shethods IT 2-LC1_Xealiburluan_ 1011

In the column “Level“, check the levels for cali-
bration standards and QCs.

- Calibration standards: e.g. Cal 3 > Level 3
- QCs: all QCs levels > Level 1

Note: For all QCs, Levell is used, as the

accuracies are checked in MetIDQ™,

| Sample ID

6 PBS
7 p4D0HR Cai
8 | pd00HR Cal2
9 | p400HR Cal3
10 400 HR Cald
11 |p400HR Cals
12 pd00HR Cals
13 |p400HR Cal?
14 | pd00 HR_GCT
15 | p400HR_GC2
16 | pd00HR_OC3

| Level

R P SR P A
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Start the quantitation process: @
1. Click on the button “Batch Reprocess Setup” | r_— P = .
2. Select MQU an Processing Actions
[¥] Quan Process Rows:  1-99
Mpeak Detection & Integ ration [V] Peak Detection & Integration
Mcalibration iy
Huantitation
4 MQuantitation I
3. Click “OK”. [ ok | Cancel Help

The quantitation process can take several
minutes. Wait until the processing window
disappears.

1 During this process .rst files are created.

- Open Quan Browser.
Quan Browser

- Open the sequence list file (.sld) used for

10 Therm Mealibur Quan Browser - 2017-04-26_p400 LCLb-test Miro4d (Bracket 1, View All [E=TEET——
data aCQUISItIOH and quantltatlon. E; :'!a‘:';"’:“ “"“T: :’"" T

- Select “Show All sample types” in the pop- | || s i | coomre totsbidcatisn
5 up window.

T | WTR-101102 102019867525 _ Saanderd
KIT2-4-101152, 102019867937, Standwrd 922009 User tzpraton

- Evaluate the calibration curves and the
peak integration.

W2 101192, 1120198679, 49, Sandwrd
KIT2-2-101102_1020108870 81 Siarderd

(#]\ AT ), stamaards D05 § Blanks ], Unknod| 4

mT-01

- Page through all analytes and ISTD, if nec- | H
essary adjust the peak integration. fq o B

- d
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Export the quantitation results:

From the menu bar, select File > Export

Export Method...
data to Excel - Export data to Excel 4
Export long Excel report

Exgort Short Excel report

Export Long Excel report

Summary Information...

The results are saved as Excel file (.xIs) in the '

“Data” folder.

LC injection 2 — Quantitation (not applicable to ©Q Exactive™ HF)

Displaved Colurns
Sample Type
Open the sequence of LC injection 2 (acquisi- | | fiName

SampleM ame

tion method KIT2-LC2_1x12.pmd) in the Xcali- | | sawple i

™ . Lewvel
7 bur™ Sequence Setup window. Pt

Make sure that the columns shown in the :;jf;::h
screenshot are visible. Pasition
Imj %l
Select the quantitation method:
Double-click in the first cell of the column || Proc Meth |

[:MbethodshKIT2-LC2 Healburluan_1012
D:hethods\KITZ2-LC2 Healburuan 1012
- KIT2-LCE 1x1#.pmd D:\MethodstKIT2-LC2_Kealiburluan_1012

8 “Proc Meth” and select

with updated RTs, according to section 9.2.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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Sample ID | Level |
In the column “Level“, check the levels for cali- 6 |PBS
bration standards and QCs. 7 |p400HR Call |1
I ] 8  |pd00HR Cal2 |2
- calibration standards: e.g. Cal 3 > Level 3 9 | L00MRCa3 3
9 |- QCs:all QCs levels > Level 1 10 |p400HR Cald 4
11 |pd00HR Ca5 |5
12 | pd00HR CalE B
Note: For all QCs Levell is used, as the | | 13 p400HRCa? 7
- . , ™ 14 [pd00HR_GCT |1
accuracies are checked in MetIDQ™. 15 | p400HR OC2 1
16 | pd00HR_OC3 |1
Start the quantitation process:
1. Click on the button “Batch Reprocess Set- Ii
up”.
2. Select MQuan Batch Reprocess Setup. | =
MPeak Detection & Integration °;ZZZ"QA°“°"S Process Fows: 199 |
10 Mcal | bratiO n Peak Detection & Integration
Lalibration
|ZIQu antitation et
3. Click “OK". !
[ 0k, ] Cancel Help
The quantitation process can take several
minutes. Wait until the processing window
disappears.
BIOCRATES -
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11

Open Quan Browser.

Open the sequence list file (.sld) used for
data acquisition and quantitation.

Select “Show All sample types” in the pop-
up window or the “All” tab below the sam-
ple list.

Evaluate the calibration curves and the
peak integration.

Page through all analytes and ISTD, if nec-
essary adjust the peak integration.

Quan Browser

B8 Thermo Mealiduar Cuan HBrowser - 2017-08-26_p800_LE2 bbest MKrsld {Bracket 1, Veew All) l@-
| Fie View Zoom Options GoTo Help :
| S8 BEB + + 3 tmeed Ui 1T [

VL E-PIC P

Brackatinuse [Drackat ] =] CoibusionFle  Embeddod Colbraon

WIT2-0-101202_1020150643_25 0_1_1_13 62231 Sundent
RIT2-0 01202 _ VeI BE_37_0_1_1_14 22408  Sundard
KIT3.0-101283_1630 V8BRS 49 0 11 15 27417  Standand

26T

12

Export the quantitation results:

From the menu bar, select File > Export
data to Excel >
Export long Excel report

The results are saved as Excel file (.xIs) in the
folder “Data”.

Export Method...
Export data to Excel 3

Exgort Short Excel report

Export Long Excel report

Summary Information...

13 .

Import the kit data into MetIDQ™:
Quantitation results (.xIs files) from LC injection 1 and 2
MS data (.raw files) from FIA injections 1 and 2

® The accuracy of the calculated QC concentrations is checked in MetIDQ™. The accuracies
= are calculated by MetIDQ™ and visualized in MetVAL after importing the result files (.xIs).

=

Please refer to the MetIDQ™ Carbon user manual section 5. Converting and Importing
Mass Spectrometer Data. To evaluate the results and perform statistics, you can use
the MetIDQ™ tool StatPack, as well as other tools such as MetaboAnalyst.

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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10 Appendix

10.1 Pump Settings

UHPLC Gradient for methods KIT2-LC1_1x11.meth and KIT2-LC2_1x12.meth

1 0.00 Run
2 0.00 0.8 0.0 5
3 0.25 0.8 0.0 5
4 1.50 0.8 12.0 5
5 2.70 0.8 17.5 5
6 4.00 0.8 50.0 5
7 4.50 0.8 95.0 5
8 4.70 1.0 95.0 5
9 5.10 1.0 95.0 5
10 5.25 1.0 0.0 5
11 5.80 0.8 0.0 5
12 5.81 Stop Run
100 - -3.00
% mifmin |}
754
-2.00
50+ [ g ;:g
|, pg L=——_Flow{mlmin]
25 .
//,/ min |[
0! . . . - - Lo.oo
0.00 1.00 2.00 3.00 4.00 .00 $.81
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FIA Gradient for methods KIT3-FIA1 1x11.meth, KIT3-FIA2_1x12.meth and
KIT3-FIA_SST_1x11.meth

1 0.00 Run
2 0.00 0.05 0.0 5
3 1.40 0.05 0.0 5
4 1.60 0.20 0.0 5
5 2.80 0.20 0.0 5
6 3.00 0.05 0.0 5
7 3.01 Stop Run
100 r3.oo
Yo mifmin [}
75
F2.00
J L — %A
50 | — %B
L1 o0 I— Flow[ml/min]
25 L
in|r
0- r T T T T T _-ul""". -0.00
0.00 0.50 1.00 1.50 2.00 2.50 3.0l
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10. Appendix Page 95

10.2 Autosampler and Column Oven settings
10.2.1 Thermo Vanquish™

Autosampler

Wash Solvent 25% acetonitrile, 25% methanol, 25% isopropanol, 25% water
Seal Wash 75% isopropanol, 25% water, 0.1% formic acid
Needle Height 100 pm

ThermoVial54  (for testmix vials)

Plate Type .
WellPlate96 (for Kit plate)

L . Viper 0.13 x 35 mm capillary or
Post injection mixer ]
7-port column selection valve

Draw speed LC: 1lul/s

Speed parameters
FIA: 2 pul/s

of syringe

(of syringe) Dispense speed 8 puL/s
Wash mode Before Draw

Wash procedure Wash time 5 sec

Wash speed 32 uL/s

Sample temperature | 10 °C

BIOCRATES
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i o Check Method - Insert Stage + “=Insert Time < Insert Command = Insert - == Delete
4 Pump General Settings iT Cortrol |
(VH-P10-4)
SamplerModule
(VH-A10-A) Speed parameters
g ColumnCom P
K ok Draw speed: 1000 @  [0.050..20.000 ws]
% System Dispense speed: 8.000 (& [0.050...15.000 plis]
@y Startup
=¥ Shutdown e
“_{ Script Editor \Wash mode: leoreDraw - @
Wash time: 50 @ [00.30008]
Wash speed: 320 @ [100.833 5]

Sampler Module Connectd pire]

T - S—

Sample puncture
Puncture offset 1000 @) [0..3000 pm]

« Check Method = Insert Stage - = Insert Time = Insert Command ~=Insert -~ == Delete

k. Pump | Gmemlsdmgg| Temperature Cortrol |
(VH-P10-4) : :

SamplerModule
o (VH-A10-A) |Use temperature control @

E ColumnComp -
«® , (VH-C10-A) Temperature 100 @ [4.0..40.0°C]

% System

Column Compartment

Column Oven Temperature: 50 °C

Column Pre-Heater Temperature: 50 °C

Post Column Cooler | Temperature: 40 °C

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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" Check Method = Insert Stage = ~= Insert Time = Insert Command = Insert ~ = Delete

Column
Compartment

4 Pump
(VH-P10-A)
SamplerModule

& (VH-AL0-A)
ColumnComp

=* . (VH-C10-A)

‘;g Systern

J@g Startup
Shutdown

Z Script Editor

Temperature Settings | Columns | MSV Time Program |

Column Chamber
Use temperature control: cC @
Temperature: 5000 (32500 12000°C)
Ready temp. delta: 050~ (3)[005.500°C]
Equilibration fime: 00 (3)[00.300min]
Ther mode Sildr
Fan speed: [ ®pa

Pre-Heater

Use temperature control:

Temperature.
Ready temp. delta: 100~ i3
Equilibration time: 0.0 0]

PrehtLeft @ PrehtRight @
5000 Gp 5000 (3)[30.00.12000°C

1.00

~ (83 [0.05..

Post Column Cooler
PCC (&)
40.00 (3) [40.00..80.00 °C]

100~ & [005.500°C]
0.0 (3 [0.0...30.0 mir]

5.00°C]

0.0 (3} [0.0..30.0 min]

General Settings

System

LC

«" Check Method = Insert Stage - ~=Insert Time = Insert

A& Pump
(VH-P10-A)
SamplerMeodule

& (VH-A10-A)

} ColumnComp

=2 (VH-C10-4)

% Systermn
@ Startup
Shutdown

Z Script Editor

General Settings

Run Time
Please specify the run time of the metl
5.810 O]

Diagnostic Channels
Select diagnostic channels to be uset
No Channel

CC_Temp

PCC_Temp

PrehtLeft_Temp

PrehtRight_Temp

Pump_Pressure

[ |

(LSRN

FIA

'

Check Method  “-= Insert Stage ~ ~-= Insert Time = Insert

P

AL
%

Pump General Settings
(VH-P10-4)
S JesModul Run Time
amplerMedule : .
(VH-A10-A) Please specify the run time of the met
ColumnComp 3.010 @
(WH-C10-A)
System
Startup
Shutdown
Script Editor
Diagnostic Channels
Select diagnostic channels to be user
No Channel
1 [Clcc_Temp
2 | |PCC_Temp
3 [T |PrehtLeft_Temp
4 [C|PrehtRight_Temp
5 [¥]Pump_Pressure
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« Check Method = Insert Stage ~ = Insert Time = Insert Command = Insert - = Delete

A Pump Smart Startup |Smart Shutdown | Smart Standby |
(VH-P10-A)
SamplerModule
B (VH-A10-A4) General
CelumnComp Maximum equilibration time 50.00 [min]
2 (VH-C10-A) [] Pump
iS System Flow 0.800 [ml/min]
Startup Shutdown + Solvent selection
e Startup ¥ Purge pump
Shutdown || SamplerModule
Z Script Editor | Temperature control
["] ColumnComp
| Compartment temperature contral
#| Cooler temperature control
Left pre-heater temperature con
#| Right pre-heater temperature control

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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10.2.2 Thermo UltiMate™ 3000 RS

Autosampler

Wash Solvent 25% acetonitrile, 25% methanol, 25% isopropanol, 25% water
Seal Wash 10% methanol, 90% water

40 Vials (for testmix vials)
Plate Type

96-Deepwells  (for Kit plate)

Injection mode  Normal
Sample height 1 mm
Puncture offset 0.0 mm
General/lnjection Draw speed 5 ulL/s
Draw delay 500 ms
Dispense speed 20 pL/s
Dispense delay 0 ms

Wash Speed 20 pL/s
Waste speed 32 yL/s
Wash procedure Needle wash Beforelnj
Needle wash volume 50 uL
Loop wash factor 1

Sample temperature | 10 °C

BIOCRATES
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AbsolutelDQ® p400 HR Kit

Sampler

@ Sampler - More Options

More Options: Sampler WPS-3000
Timebase: TSQ-PC_1

General / Injection
Inject Mode:

Sample Heigh

Puncture Off:
Draw Speed:
Draw Delay:
Dispense Speed:

Dispense Delay:

Wash Speed:

Waste Speed:

Needle Was

Needle Wash Volume:

Loop Wash Factor:

20.000 plfs =]
32.000 plis -]

Beforelnj El:
50.000 pl -]

1.000 =]

Synchronisation with Pump

Sync With Pump:

L=

Sample Container Height

2.000 mm 3

2.000 mm
SORVETEH 1.000 mm E|
96 Deep WP: [ERIEGL] 3
384 Wellplate: [ERGIEA]

fei: LTI R 2.000 mm E|

Sample Preparation
Preparation Vial:

Vial for Reagent A:
Vial for Reagent B:
Vial for Reagent C:

Vial for Reagent D:

Reagent Ligiud Height: =

Pump Device:

96 Wellplate: |ERUUNT I

Display

Leak Alarm

Enabled EI:
Leak Alarm Off

Alarms

Leak Alarm Off
Clear Display Error

Standby

_

10.2.3 Injection Volume

Injection Volume

LC

5puL

FIA

20 pL

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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10.3 MS Settings and Tune Files

LC tune 1 KIT2-LCtunel_1x1x.mstune
LC tune 2 KIT2-LCtune2_1x1x.mstune
FIA tune KIT3-FIA_1x11.mstune

& Apply ALL values to positive AND negative polarity mode!

tune file 2 LCtunel LC tune 2 FIA tune
Scan type Full MS Full MS Full MS
Scan range [m/z] 100.0 to 800.0 100.0 to 800.0 100.0 to 1 000.0
Fragementation None None None
Resolution see page 110 see page 110 see page 110
Scan Polarity Positive/Negative | Positive/Negative | Positive/Negative
parameters )
Microscans 1 1 1
Lock masses Off Off Off
AGC target le6 le6 1le6
Maximum injection time (IT) see page 110 see page 110 see page 110
Sheath gas flow rate 60 60 15
Aux gas flow rate 30 30 5
Sweep gas flow rate 1 1 1
Spray voltage [kV] 3.00 3.00 2.50
ls-|oEuSrc|:e Spray current [UA]
Capillary temp. [°C] 300 300 300
S-lens RF level 60 20 60
Aux gas heater temp [°C] 550 550 120
ESI probe position ring B ring B ring B
BIOCRATES
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LC tune 1 LC tune 2 FIA tune
IS U UTIT 15 Un Sty
History History
Scan type Full MS Scan type Full MS Scan type Full MS
Scan range 100.0 to 800.0 m/z Scan range 100.0 to 800.0 m/z Scan range 100.0 to 1,000.0 m/z
Fragmentation None Fragmentation 'None Fragmentation None
|
Resolution 70,000 Resolution 170,000 Resclution 70,000
Polarity Negative & Positive Polarity 'Negative ¢ Positive Polarity Negative & Fositive
Microscans 1 Microscans 1 Microscans 1
Lock masses Off Lock masses (Off Lock masses Off
AGC target 1e6 AGC target 1e6 AGC target 1e6
Maximum inject time | >>> see table below Maximum inject time | »>> see table below Maximum inject time | >>> see table below
| Apply || Hep | [7] Hotlink | Apply || Hep | [ Hotlink | Apply || Hep | [T Hotlink
56 ot i

Sheath gas flow rate 60 Sheath gas flow rate 60 Sheath gas flow rate 15
Aux gas flow rate 30 Aux gas flow rate 30 A gas flow rate 5
Sweep gas flow rate 1 ;up gas flow rate 1 Sweep gas flow rate 1
Spray voltage ( |kV]) 3.00 Spray voltage ( [kV] ) 3.00 Spray voltage ( |kV]|) |250
Spray current (pA) -Spray current (u_A) Spray current (uA)
Capillary temp. (*C) 300 Capillary temp. (*C) 300 Capillary temp. (*C) 1300
S-lens RF level 60.0 S-lens RF level 90.0 S-lens RF level 160.0
Aux gas heater temp (*C) 550 Aux gas heater temp (*C) | 550 Aux gas heater temp (*C) | 120

. Shown Resolution and Maximum IT for Q Exactive™ Focus.
L =>» For other Q Exactive™ platforms refer to page 110.
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LC1 Method for Q Exactive™, Q Exactive™ Focus and Q Exactive™ Plus
KIT2-LCA_1x1fl. meth

| Global Lists -
5' Properties
~ | Tune Files
" Extemal H Properties of the method
= 4 Global Settings
> . User Role Advanced
e Use lock masses off
Experiments Lock mass injection —
Chrom. peak width { 3 s
General 3 4 Time
= FulMS Method duration 5.50 min
4 Customized Telerances (+/-)
& 5IM Lock Masses -
o PRM Inclusion -
- Exclusion -
General Settings S MS - AFF Full MS Dynamic Exclusion  —
HAIF [Tnrtacinn
il ™
Q Exactive™ platform Properties of Full MS
4 General
Polarity positive
dd-ms2 —
In-source CID -
4 Full Ms
Resolution 70,000
# Scan ranges 1
Scan range 55 to 800 m/z
AGC target 1le6
Maximum IT auto
Microscans 1
Spectrum data type Centroid
- 1
~ | Tune Files
C\Biocrates Kits'Methods KIT2-LCtune1_101x mstune L AKIT2-LCtune_10%cm
R R R T e e e T R L T I R T R T A R AR I
0 05 1 15 2 25 3 35 4 45 5 55
time {min)
Tune Files Properties of Tunefiles
4 General
Q Exactive™ platform Switch Count 1
Base Tunefile C:\Biocrates Kits\Methods\KIT2-LCtunel_101ix.mstune
4 Element 1
At 4.30
New Tunefile C:\Biocrates Kits\Methods\KIT2-LCtune2_101x.mstune

Shown Resolution and Maximum IT for Q Exactive™ Focus.

J

- =>» For other Q Exactive™ platforms refer to page 110.
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LC Method for Q Exactive™ HF (KIT2-LC1_1g11.meth)

& Method parameter only for Q Exactive™ HF (combined Full MS + PRM).

General Settings

o &=

» add Full MS and PRM to one method

Properties

Properties of the method

4 Global Settings
User Role

Advanced
Use lock masses off
Lock mass injec —
Chrom. peak wi 3 =

4 Time
Method duration 5.50 min

4 Customized Tolerances (+/-)
Lock Masses =
Inclusion -
Exclusion o
Dynamic Exclusi —

Q Exactive™ platform Properties of Full MS Properties of PRM
4 General 4 General
Polarity positive I Soufce GIB . |
dd-Mzz2 i 4 Targeted-MS2
In-source CID — UL [=]
Isolation windov 8.0 m/z
4 Full MS 3
: Isolation offset —
60,000 El (N)CE / stepped ce: 30
# Scan ranges 1 Fixed first mass —
Scan range 55 to 800 m/z Default charge ¢ 1
AGC target leb AGC target 1e5
Maximum IT 150 ms Maximum IT 150 ms
Microscans 1 Microscans 1
Spectrum data t Centroid Spectrum data t Profile
Inclusion List Mass fm/z] F"[”Q;"E Species  CS[]  Polary E;f‘n”] ﬁ:] tce M comment
m SR 27050000 [ | | [Postive 250 550 [30 | [ +15

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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f-Tmeﬁms
C:\Biocrates Kits\Methods \KIT2-LCtune1_101x mstune | CANKIT2-LCtune2_ 100
o as 1 s T2 s s T Es T e s e
time {min)
Tune Files Properties of Tunefiles
4 General
Q Exactive™ platform Switch Count 1
Base Tunefile C:\Biccrates Kits\Methods\WIT2-LCtunel_101ix.mstune
4 Element 1
At 4.30
New Tunefile C:\Biocrates Kits\Methods\KIT2-LCtune2_101x.mstune
] Using a Q Exactive™ HF, the data acquisition is fast enough to combine Full MS and

- PRM in one method without loss of analysis quality.
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LC2 Method for Q Exactive™, Q Exactive™ Focus and Q Exactive™ Plus

KIT2-LCE 1x1E.meth

General Settings

Q Exactive™ platform

~ | Global Lists

~ | Tune Files

+ | External Hardware
~ | Chromatogram

Experiments

General

“

Properties

Properties of the method

4 Global Settings
User Role Advanced

Use lock masses off

Lock mass inject —

Chrom. peak wic 3 s
4 Time
Method duration 5.50 min
Customized Tolerances (+/-)
Lock Masses -

n

Inclusion -
Exclusion -
Dynamic Exclusi —

llear Dnla

Properties of PRM

4 General

In-source CID  —
Targeted-MS2
Resolution 35,000
Isolation windov 8.0 m/z
Isclation offset —
(N)CE / stepped ce: 30
Fixed first mass —
Default charge ¢ 1

AGC target les
Maximum IT auto
Microscans 1

n

Spectrum data t Profile

Inclusion List
Q Exactive™ platform

Polarity

Start End MSX
fmin] [min] (NCE - "p Comment

Mass [m/z] Fom]ula Species  CS5[z]
SR 27050000 ([ | |

250 550 [30 | [ +15

Tune Files

Q Exactive™ platform

+ | Tune Files

C:hBiocrates Kits\Methods \KIT2-LCtune1_101xmstune
e —

a 05

Properties of Tunefiles

25 3 3.5 4 4.5 5 5.5

CAKITZ2-LCune2_ 107

time {min)

4 General
Switch Count
Base Tunefile

4 Element 1
At
Mew Tunefile

1
C:\Biocrates Kitz\Method=\KIT2-LCtunel_101x.mstune

4.30
C:\Biocrates Kits\Methods\KIT2-LCtune2_101x.mstune

> Shown Resolution and Maximum IT for Q Exactive™ Focus.

I =>» For other Q Exactive™ platforms refer to page 110.
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FIA_SST Method (all Q Exactive™ platforms)

KIT3-3=1 1x1fl. meth

») Gobmll Properties
~ | Tune Files
=) Bxtemal Properties of the method
= 4 Global Settings
Y Chromatogram oo User Role Advanced
Use lock masses off
Experiments Lock mass injection  —
Chrom. peak width (F 30 s
General ¥ ‘ 4 Time
Method duration 2.80 min
4 Customized Tolerances (+/-)
Lock Masses —
Inclusion -
Exclusion -
m Dynamic Exclusion  —
. [11car Dala
General Settings
Properties of Full MS
. 4 General
Q Exactive™ platform Polarity positive
dd-M52 -
In-source CID -
4 Full M5
Resolution 70,000
# Scan ranges 7
Scan range 1 150 to 220 miz
Scan range 2 220 to 270 m/z
Scan range 3 270 to 390 m/z
Scan range 4 390 to 520 m/z
Scan range 5 520 to 634 m/z
Scan range 6 634 to 730 m/z
Scan range 7 730 to 931 m/z
AGC target 3e6
Maximum IT 250 ms
Microscans 1
Spectrum data type Centroid
. # | Tune Files
Tune Files C:Biocrates Kits'Methods KIT3-FIA_10Txmstune
Q Exactive™ platform 0 02 05 08 112 15 18 2 22 25 28
time {rmin)

. Shown Resolution and Maximum IT for Q Exactive™ Focus.

- => For other Q Exactive™ platforms refer to page 110.
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FIA1 Method (all Q Exactive™ platforms)
KIT3-FIAHl 1x1fl.meth

) Global Lists Properties
~ | Tune Files
B Hard Properties of the method
- 4 Global Settings
) Chromatogrean — User Role Advanced
Use lock masses off
EXperimentS Lock mass injection  —
Chrom. peak width (F 30 s
General ¥ 4 Time
Method duration 2.80 min
4 Customized Tolerances (+/-)
Lock Masses -
Inclusion -
Exclusion -
m Dynamic Exclusion -
[1icar Dala
General Settlngs Properties of Full MS
4 General
Q Exactive™ platform Rolaiiy) positive
dd-M52 -
In-source CID —
4 Full MS
Resolution 70,000
# Scan ranges 8
Scan range 1 150 to 170 m/z
Scan range 2 170 to 200 m/z
Scan range 3 200 to 240 m/z
Scan range 4 240 to 256 m/z
Scan range 5 390 to 520 m/z
Scan range 6 520 to 634 m/z
Scan range 7 634 to 730 m/z
Scan range 8 730 to 931 m/z
AGC target 3e6
Maximum IT 250 ms
Microscans 1
Spectrum data type Centroid
i ~ | Tune Files
Tune Files C:Biocrates Kits'Methods KIT3-FIA_10Txmstune
Q Exactive™ platform 0 02 05 08 1 12 15 18 2 22 25 28
time {rmin)

; Shown Resolution and Maximum IT for Q Exactive™ Focus.
= => For other Q Exactive™ platforms refer to page 110.
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FIA2 Method (all Q Exactive™ platforms)
KIT3-FIAE 1x1#.meth

) Gkl Properties
+ | Tune Files
' Extemal Properties of the method
4 Global Settings
> Chromatogram oo User Role Advanced
Use lock masses off
Experiments Lock mass injection  —
Chrom. peak width (F 30 s
General ¥ ‘ 4 Time
Methed duration 2.80 min
4 Customized Tolerances (+/-)
Lock Masses -
Inclusion -
Exclusion -
m Dynamic Exclusion  —
[11car Dnla
General Settlngs Properties of Full MS
4 General
Q Exactive™ platform el positive
dd-M32 -
In-source CID -
4 Full MS
Resolution 70,000
# Scan ranges 8
Scan range 1 256 to 280 m/z
Scan range 2 280 to 305 m/z
Scan range 3 305 to 335 mfz
Scan range 4 335 to 363 m/z
Scan range 5 363 to 350 m/z
Scan range 6 390 to 415 mfz
Scan range 7 415 to 445 m/z
Scan range 8 445 to 570 m/z
AGC target 3e6
Maximum IT 250 ms
Microscans 1
Spectrum data type Centroid
. # | Tune Files
Tune Files C:Biocrates Kits'Methods KIT3-FIA_10Txmstune
Q Exactive™ platform 002 05 08 1 12 15 1§ 2 22 25 2§
time {rmin)

. Shown Resolution and Maximum IT for Q Exactive™ Focus.

- => For other Q Exactive™ platforms refer to page 110.
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MS resolution for Tune Files and Acquisition Methods

60 000

LCtunel
LC tune 2 70 000 70 000 70 000
FIA tune 120 000

LC1 Method
KIT2-LCll_1x1fl.meth
LC2 Method
KIT2-LCE 1x1.meth
FIA_SST Method
KIT3-F1 1x1fl. meth
FIA1 Method
KIT3-FIAR 1x1f.meth

FIA2 Method
KIT3-FIAB 1x18.meth

70 000 70 000 70 000 60 000

35 000 35 000 35 000 30 000

70 000 70 000 70 000 120 000

Maximum IT for Tune Files and Acquisition Methods

LC1, LC2 250 ms 250 ms 250 ms 150 ms
FIA_SST,
FIAL, FIA2 250 ms 250 ms 250 ms 250 ms

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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10.4 Abbreviations

pL microliter

bar bar

Cal calibration standard

Da Dalton

ESI electrospray ionization

ISTD internal standard

LC-MS instrument combination of UHPLC pump and Q Exactive™
min minutes

mL milliliter

MS-PC PC that controls the Q Exactive™ instrument
PRM parallel reaction monitoring

QC quality control

RT retention time

sec seconds

UHPLC ultra high performance liquid chromatography
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Ordering and Technical Support

Order AbsolutelDQ® or Biocrates® Kits

E-Mail: Phone:
sales@biocrates.com +43 512 579 823

Technical assistance

E-Mail; Phone:
support@biocrates.com Dr. Markus Langsdorf +43 676 848434 214
Dr. Manuel Kratzke +43 676 848434 105
Stephen Dearth, PhD +1 704 4216512 (North America)

Web Site

qucﬂ_AEi http://www.biocrates.com

Video Tutorials

You T“he https://www.youtube.com/playlist?list=PLGETE8vMYPIp gqSz4eMaSLG10KB mdFpk

Frequently Asked Questions (FAQ)

{

https://support.biocrates.com/tiki-index.php

AbsolutelDQ® p400 HR Kit for Thermo Scientific™ Q Exactive™
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