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GUIDELINES FOR INTACT MASS SCREENING WORKFLOWS

Intact Mass Screening Workflow: Overview SCIEX

* This workflow provides quick deconvolution for high-throughput Intact Protein Screening - Setings x

screening of large batches of samples. [General] peakDetection Dispay
Validity Threshold: 10 ppm W

* [t can verify the presence, or absence, of target masses within At e | [P
specified limits of mass confidence (ppm or Da). Bl |

* The visual summary table identifies each sample as: oeoms U
— Valid (v): The calculated mass is below the Validity Threshold. © Cance Apply

- (11): The calculated mass is between the Validity and Attention Threshold.

- Invalid (X): The calculated mass is above the Attention Threshold.

Zoomed Range 3

Name Expected Mass Detected Mass Delta [Da] Delta [ppm] Valid
Remicade_ldeS_reduced 25647.51 25647.35 017 -6.0 v
Rituxan_|ldeS_reduced 25328.19 25327.79 -0.41 -16.0 X
Herceptin_ldeS_TCEP 25383.31 25383.14 -0.16 -6.0 v
Humira_ldeS_TCEP 25458.33 25457.95 -0.37 -15.0
NIST_500ngOC_ldeS_Red_01 25688.91 25688.72 -0.19 -7.0 v
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Intact Mass Screening Workflow: Overview

SCIEX
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* To reduce the computational memory used for high- Input Raw Files [Containe]

throughput screening:

- The Input Raw Files [Container] uses an iterative process to
pre-process each sample in the batch independently.

- Trash @ is activated in the container so that intermediate
results are deleted as soon as they are passed to the
subsequent activity node to save memory.

- Results from each pre-processed sample can be saved as a
snapshot (sbf) file that can be used in other intact mass
analysis workflows for further investigation, if required.

* The Montage View activity node can display up to 200 samples.

- If more than 200 samples are analyzed together, then activate the
Bypass icon on the Montage View activity node.

Load Intact Protein Data

RT Range Restriction

miz Range Restriction

PDP@

Spectrum
Baseline Subtraction

®

Chromatogram
& Chemical Noise Subtraction

@ Save Pre-processed Snapshot

0
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Intact Mass Screening Workflow: Conditions and Behavior “>CIEX
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* For each sample, more than one mass can be searched. However, certain conditions should
be met in the submitted samples:

- Samples must belong to the same molecule type. For example, all samples should be either intact
proteins, subunits, or fragments.

- Samples should have consistent chromatography, the same number of components, and similar
expected deconvolution ranges.

- Samples must have the same number of either Full or Zoomed RT Ranges.

* The workflow is designed to analyze data as follows:

- The highest peak in each deconvoluted RT range (Full or Zoomed RT Range) of each sample is
detected independently and assigned to a single match based on the list of masses.

— Results do not include annotation.

- The values of the detected masses are reported.
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Overview of the Intact Mass Screening Workflow

SCIEX)

The Power of Precision

5 of 106

& Workflow Guidelines

Load and Pre-process Raw Data

- Input required inside container

Analyze and Annotate Features

- Deconvalution: input required

Input required:

- Restrict deconvoluted range (Optional)
- Upload .bd file of target masses

- Acceptance criteria

- Peak detection settings

Qverview of spectra from screened
Masses

Export Results to PDF

| Intact Protein Screening

Input Raw Files [Container]

&

Deconvolution

o

Intact Protein Screening

Maontage View

Export
POF Report

Pee

Intact_MassScreening_Be4.0

© 2024 DH Tech. Dev. Pte. Ltd.
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Load Intact Protein Data

/SCIEX'
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* To upload raw data files, click the folder icon [Z] .

— Select container files with the format wiff or wiff2.

Load Intact Protein Data - Settings x
Advanced Display
MName: Intact Mass Screening
Format: Auto Detect (v
Files/Folders: Name " lj
20171117_Remicade_|deSreduce_1.wiff ><
20171117 _Rituxan_ldeSreduce_ 1. wiff
20171120_Herceptin_ldeSTCEP_1.wiff [
20171120_Humira_|deSTCEP_1 wiff :
Qamnlani? MIST BARAnC 14a@ Bad (4
£ >
5items
® % G || o
2 ServerFile System X
= Y
(<X ) ‘ @ 57 | (3 Upload Files [ Donnlozd Files | [Q search
(=) Shared/Intact protein/Raw/X5008/Herceptin_Kadeyla/HerceptinKadoyla Whole and Subunit o
Name ‘SIZE ‘Lasl Modified Type Description ~
[1170109_Trastuzumab_Emantidine_1ul-ug_03 wiff scan 14 6MB 07/06/2020 15:56 SCAN
(@ 170109_Trastuzumab_Emantidine_1ul-ug_03 wiff2 332.0KB 07/06/2020 15:56 WIFF2 AB Sciex WiffTwo
[ 170109_Trastuzumab_Emantidine_1ul-ug_10 wiff scan 22 7MB 07/06/2020 15:56 SCAN
(@ 170109_Trastuzumab_Emantidine_1ul-ug_10 wiff2 584.0KB 07/06/2020 15:56 WIFF2 AB Sciex WiffTwo
[1170109_Trastuzumab_Emantidine_1ul-ug_11 wiff scan 22 6MB 07/06/2020 15:56 SCAN
(@ 170109_Trastuzumab_Emantidine_1ul-ug_11 wiff2 588.0KB 07/06/2020 15:56 WIFF2 AB Sciex WiffTwo
[1170109_Trastuzumab_Emantidine_1ul-ug_12 wiff scan 411.7MB 07/06/2020 15:56 SCAN
@ 170109_Trastuzumab_Emantidine_1ul-ug_12 wiff2 332.0KB 07/06/2020 15:56 WIFF2 AB Sciex WiffTwo
[1170109_Trastuzumah,

(D ServerFile System
@ 170109_Trastuzumab,

[LHerceplin_Kadcyla 20

(<X ] | B & ‘ 18 UsioadFies 3 Donnload Fies ‘ Qsearch

=] t ptin_Kadcylal!

deyla Whole and

o

 JHerceptin_Kadcyla 201611011

Name

[ Herceptin 1pmol_uL [2]
() Herceptin 1pmol_uL [3]
[} Herceptin 1pmol_uL [4]
W Herceplin Deglycosyiated 1pmol_uL [5]

loutof 12 selectzd.

@  FilefFolder Name  He{
[0 Herceptin Deglycosylated 1pmol_uL [6]
[} Herceptin Deglycosylated 1pmol_uL [7]
W Kadcyia dpmol_ul (6]
1 Kadcyla 1pmol_ul [9)

Size Last Modified

Type

~

v
+
T

Close

3 out of 62 selected.

@  FiefFolder Name | *Herceptin 1pmol_ul [1]" *Herceptin Deglycosylated tpmol

Do not select the auxiliary files with the same name.

v

fm Herceptin_Kadcyla 20161101 wiff2
[ Herceptin_Kadcyla 2016110 {wiffscan] X

To select samples in a wiff or wiff2 container file:

If data was acquired with the ZenoTOF 7600 system, select only the wiff2
format.

Double-click the wiff or wiff2 container to see the sample files.

Select the samples to upload from the list of sample files.

- Note: For more information, refer to the page: Input Raw Files [Container].
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Input Raw Files [Container] SCIEX'
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* The settings of the Input Raw Files [Container] must be changed to:
- Analyze replicate samples that have the same file name.
— Load multiple different samples from in a single wiff or wiff2 container.

Input Raw Files [Container]

(@

Input Raw Files [Container] - Settings

General Parameterization

Input Raw Files [Container] - Settings

General Parameterization

Mame:

Input Raw Files [Container]

MName:

Input Raw Files [Container]

Reset
. Process >
Dect
L= Control >

Intac
(7]

22 ) mont 21

= . ) -:@; 3T D

Show Progress
Show Console
Save Graphic >

Help...
Settings...

Show Results

—

(1) Right-click on Input Raw Files
[Container] to access Settings.

Description: |If running multiple samples from a single wifffwiff2 container,
or if analysing replicates with the same name:
- Change Partitioning to by Structure’
- Set Fraction Count to match the number of samples
being analysed

Partitioning: " One Input per Fraction - I
One Input per Fraction

by File
by Metadata

@ e | [ el

(2) Change Partitioning to by
Structure.

Description:  (If running multiple samples from a single wiff/wiff2 container,
or if analysing replicates with the same name:

- Change Partitioning to by Structure'

- Set Fraction Count to match the number of samples

being analysed

Partitioning: | by Structure -
Fraction Prefix: |Fraction

Fraction Count: |96

Fraction Major:

Discard fraction information

@ e[ e

(3) Specify the number of samples
loaded as the Fraction Count.
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Spectrum Baseline Subtraction SCIEK

* Spectrum Baseline Subtraction removes background noise and decreases the intensity of
satellite peaks in the deconvoluted data.

Spectrumn Baseline Subtraction - Settings X

General. Advanced  Display

Method: | Quantile ~
Quantile: 50 %

mjz Window: |10.0 Da ~

o G| | sony

* Quantile subtraction affects all signals:

— It requires little or no smoothing afterwards.
- Itis much faster than Penalized Least Squares when used with high resolution data.
- It should be used with care for the analysis of intact proteins to prevent removal of meaningful signals.

* Penalized Least Squares subtraction has an effect on low intensity signals only.
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Chromatogram Chemical Noise Subtraction: Smoothing ~ ~SCIEX

Chromatogram Chemical Noise Subtraction - Settings

| Advanced Display

x

- Chromatogram Smoothing

RT Window: |5 Scans

Estimator: Moving Average £

~ [] Chemical Noise Subtraction
RT Window: |51 Scans
Quantile: 50 %

Method: Clipping Subtraction

Threshold: |10 [Intensity]

ot et | b

Chromatogram Smoothing is used to improve the RT profile of peaks.

- Use Chromatogram Smoothing after Penalized Least Squares (in Spectrum
Baseline Subtraction), especially if a high Eagerness value was used.

* Estimator:

- Moving Average uses the mean intensity of data points in the RT Window to add
more data points. High values cause peak widths to increase, but peak volume is
conserved.

- Binomial is an iterative form of Moving Average that has less effect on peak
widths at high scan values.

2810°9
2610%]
2.4-10%4
221059

2108
1.8-1054
1610%
14108
12105
100000

80000

Red: Moving Average (5 scans)

Intensity

Dark Blue: Binomial (5 scans)
Light Blue: Binomial (15 scans)

60000
400004
200004
0= T T T T T T T

RT 224 228 228 23 232 234 238
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Chromatogram Chemical Noise Subtraction: Threshold
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Chromatogram Chemical Noise Subtraction - Settings

Advanced Display

Chromatogram Smoothing

RT Window: |5 Scans

Estimator: Moving Average

*

— [[] Chemical Noise Subtraction

RT Window: |51 Scans

Quantile: 50 %%

Method:

Clipping Subtraction

Threshold: |10

[Intensity]

Apply

Chemical Noise Subtraction can help to:

Reduce the broad or long-tailing peaks often observed with native data.
Suppress satellite peaks and improve peak detection with TRD.

To decrease the amount of noise removal (keep more signal):
Decrease the Quantile.

Increase the RT Window.

If the noise level is significantly different from the Threshold value pre-set in

1111111

303.8799
10511595

445.4121
519.1314
£10.1811
900.8527

694.1 08 5556 |1 |
a4.1930 posssss ||

1129.1902

s oo
ws AL Bg

[1435.4390 | Fe_?
,
LT

Chromatogram Chemical Noise Subtraction, then change this setting.

* To measure the noise level and specify an appropriate Threshold
intensity value:

1. Drag the mass spectrum intensity axis until the noise level can be seen,

or use the icon in the tool bar to change the axis from the linear to the
logarithmic scale.

1261.0000

1344.0457

Noise level

1576248}

Use the crosshair tool +to measure the intensity of the noise level.

T T T T T T T T T T T T T T T
300 400 500 600 700 8OO 900 1000 1100 1200 1300 1400 1500 1600 1700
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Deconvolution

SCIEX

The Power of Precision

@ Deconvaolution
v

Mode:

Method:

Ionization:

@ B

Deconvolution - Settings

i Deconvolution OpﬁonsE RTRanges Display

Automated ~
Min. Mass: |10 kDa
Max. Mass: | 200 kDa

Mass Step: | 2 Da

Visble Ranges: | Only Zoomed Ranges ~

Eagerness: Standard

Max, Mass Window: 2.0 kDa

Filter RT Ranges
’VEagemess: Relaxed w

Maximum Entropy Deconvolution -
Iterations: 20
Deconvolution Quality: | Standard b

(@) Protonation (7) Deprotonation

Gt | | oy

Specify the relevant mass range and visualization options for the deconvoluted
spectra.

Mass range:

- To analyze multiple species in the same data file, use a wide mass range to reduce
prominent harmonics peaks.

- To focus on a single species, use a harrow mass range.

Visible Ranges controls how the results are displayed.

- Use Only Zoomed Ranges if multiple components are detected in the same RT
range.

Set a Mass Step value that results in the same number of data points across

peaks before and after deconvolution.

- 0.1 Da - 0.2 Da for isotopically resolved data.

- 1 Da for subunits (lower-resolution data).

- 2 Da for intact proteins (lower-resolution data).

- 3 Da if fewer datapoints are required.
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Deconvolution: Complex Datasets SCIEX
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B Remicade_IdeS_reduced | |l Rituxan_IdeS_reduced |

—— The template workflow represents a highly complex
screening application:

There are three target components (mAb fragments), from
different mADs.

Chromatography is inconsistent.

The Fc/2 glycoforms have similar intensity, and the
intensity order changes across the samples.

(®) Deconvolution - Settings X

Deconvoiution Options} RT Ranges  Display

Data is from both wiff and wiff2 files.

Mode: Automated ~
Min. Mass: | 10 kDa
Max. Mass: 200 kDa (@) Deconvolution - Settings X |
e -
* To overcome the potential challenges with this type of dataset:
Eagerness: | Relaxed Peak Detection: Curvature-based ~
et et pesRefranent - Use TIC to automatically identify the specific RT ranges for each sample.
T ) Refinement Threshold: (5 %
Decomotton sty [Stndad ) oty Costancy e - Use a Min. Peak Intensity of 20% (or higher) to limit the number of
Ionization: (@) Protonation () Deprotonation Consistency Threshold: (0.6
— deconvoluted RT ranges to those related to the target fragments.
@ El Cancel ] Center Computation: Local Maximum ~
e - - Use Only Zoomed Ranges as these are expected to be the same for all
screened samples in the same batch, if they are the same type of molecule.
@ty Cancel Apply
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Deconvolution: RT Ranges SCIEN.
Decomolution For the use case where a screening workflow is used to analyze:
P —— . — Main target component: Whole mAb (always expected).
e or— - Known side product: Misconnected subunit that may be present or
Manual VI abse nt.
RT Ranges: RT min. [min] RT max. [min]
e = " | ¢ Use of the TIC to identify the RT ranges would result in variable numbers
: of RT ranges per sample. This inhibits the screening workflow.
e T ‘ The optimal settings for RT Ranges when components are
@ % E— - not always present are:

* Use Manual to specify the RT ranges for each component
(small RT windows focused on the apex of the elution profiles).

A\ * Set Visible Ranges to Only Full Ranges.

* The workflow will complete, if:
The chromatography is consistent over the sample batch.
- There is some separation between the components.

ubunit/CIip '
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Mass Range Restriction
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[

9

* This activity node is optional. To use Mass Range Restriction, deactivate

the Bypass icon.

* Mass Range Restriction can be used to restrict how the deconvoluted
spectra of specific target mass is shown.
— The restriction continues to be applied when Only Full Ranges is used.

O ntactivoten soeerwg X 3 Deconvolation X amQ
] e o B2 e | wod
== Without Mass Range
i « Restriction
5
10*
e AT~ R~~~ B~ T~ Bl Sl N R )
"o 1)
1A Spectrum Table x
RYTO (D@ ¢ S
O e e T R T e I T e o
e e e i e A Al AR O A S
PlRange L 0.2rg(s] @ 40001 587 2185198.75 S00480:5.20 20.0:300.0 MS_intact NIST bin 80 Thu Dec 20 18:55:58 CET 2018 Soex WéfTwe
MiRange 1 0.2rg8] 40001 59187 228108.78 S00480:5.20 200:3000  MS_ntact NIST_bn 80 Thu Dec 20 19:14:31 CET 2038 Soex WifTwo
ey 8 N o
F\ll'vuo gl W 40001 A.2E7 1558066.25 SO0480:520 20013000  MS_intact NIST bin 80 FriDec 21 10:35:35 CET 2018 Soex WiffTwo
e A 0 MO L i A S
e S e s B 1 e AR S o v s

001 517 182540375
o0l 5167 19N6
omi 527 18676035

SO048752 2.0:00 M_InacthIST_bn 80 PrDec 21 113745 CET 2018 Soex WéfTwo

S00480:50 201000 S intact IST b 80 FriDec 21 11:5X3I CET 018 _Some Wi
500480520 2.0:00 M5 IntacthIST b0 FiDec 21 LEOKOS CET 2018 Soux WeTwo

0 rom (1 eected)
D 0 Tc [ | Sy

14 of 106

g 10°
510"

Qowamoktn X O3 Intact Protem Screemig X @ m @

bt e o 2w o Lwowd o

-« With Mass Range
Restriction

This activity node can be used as an alternative to Only Zoomed Ranges.

W1 3127 B2SL78

S004ED 20:1000 Py

50048052 2.0:1000 wam  wemn o 5 M5 Jntact NST_bn 80 Th Dec 20 18:55:88 CET 018
5004080 2.0:1000 wan e o 21495 JrtactNEST b 80 Thu Dec 20 19:11:31 CEY 2018
50048052 2.0:10, o e 2,16 M5 Jact NEST b 80 F1 Do 21 10:20:01 CET 2018
S0ANSD 201000 wwem  weew oa 6,255 Jotact EST b 80 Fri Dnc 21 30135:35 CET 2018
50048053 2.0:000 SME  Gean 0k 6,99 45 intact ST s 80 FriDec 21 10:51:07 CET 2018
5.00480:5.30 20.0:1000 ML 2% 0% 7.13 M5 Intact ST e 80 FriDec 21 11:06:40 CET 2018
S0ANSD 2000 [ T T 8.01M5_ntactNEST_bin 80.#rDec 21 11:37:45 CET 2018
SAMSD 20100 ®N ey oM

7.28 M5 Jact NEST b 80 P Dec 21 11:5333CET 018
>

© 2024 DH Tech. Dev. Pte. Ltd.
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To Define Target Masses for Intact Protein Screening
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Intact Protein Screening
it

Intact Protein Screening - Settings

General Peak Detection Display

Validity Threshold: 10
Attention Threshold: |20

Assignment: Fixed )

* Specify the masses of interest for screening:

- If the same masses are expected across all samples, then change

Assignment to Fixed and type the values in the Masses section.

Group Output: O

Cancel

Apply

Intact Protein Screening - Settings

Validity Threshold: 10
Attention Threshold: |20

pPpm
pPpm

£

[ITargetMasses bt =

Assignment: | From File
Group Output: O

Cancel

Apply

- If different masses are expected across the
samples, then change Assignment to From
File and upload a txt file that contains the
target masses for each sample.

* There is no need to change the default Peak Detection settings.
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Intact Protein Screening: Target Masses File Format SCIEX
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To create a txt file for screening:

(l) - X « fr | =CONCAT(BL",",C1,",",D1,","E1)

1 . C reate a table that CO ntal nS Sam ple names and 0 Not set Unclassified Public Confidential Restricted

A B @ D E F g =] 1 J K |

H I emicade_|deS_reduce i i b i s i i = 1 (B1,", ", C1,","DL", " E1)
target masses. Do not |nCIUde table headers. ; Eimxanildgjedudcsdd 5:531 23245332(75 ;:Sg;i 25328.2 C:S;I:’:Z'féex‘tk[tcet‘tZ]‘[tzi‘B]. [tEei‘m]. [text5], [text6], [text7], ..)
i . i 3 Herc?ptin_ldeS_TCEP 25236 234429 253833
- Use the CONCATENATE function in Excel to combine S {hio. soone ties peq o1 | po238  peasnal sators s
columns that contain the targeted masses into one column. £
_ NOtlce the forma ll’ ll. (2) Home Insert Page Layout Formulas Data Review View H
c11 = £
2. Remove formulas from the table. s ; e
17Rrsm|cade_ldss_rsduced 25203.954, 23438.697,25647.514, LQJB @5 ﬁ%‘/
- Copy the concatenated column and select Paste Values. S Herceptn wes 1060 35236015, 3080 55, 2000
4 | Humira_ldeS_TCEP 25203.954, 23411.892, 25458.325,
— Delete the original columns to produce a two-column table. ] - oreOCNdes Red O 25296.015, 25398.159, 12734, 25088.500
- Save the spreadsheet as txt file. @) TorgetMasses-formatting - Notepad (3)
File Edit Format View Help Must be
1 11 em Find.. Curl+F 93.954, 697, . » | removed
3. Open the txt file and remove any additional, e e eeeityts s AW

23442.855, 25383.304,

unrequired characters. [ M St sea, 7545832

Hurg IRepIace‘.‘

) NIs b TR "25236.018, 25398.159, 2 .548, 25688.906"
- Manually remove duplicate commas or commas at the end et | Replace X

of a sequence of masses. Tme/D | dwhat [ |
- If “is present: Use the Replace tool to replace “ with a Replaca with | | [ Repace

space. Then save the txt file. =
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Export Intermediate Results for Further Analysis SCIEK

* The Save Snapshot activity node stores intermediate results after pre-processing.
- Anindividual sbf file is saved for each sample processed in the workflow.
— The sbf file contains the properties of the processed data that are required to continue analysis from that

point in the workflow.
* To use a Save Snapshot activity node:

- Deactivate the Block icon.

&
- — Select or add the folders where the sbf files will be stored.
* To use intermediate results from Save Pre- _— :

processed Snapshot: oo s o Lz,
1. Select the sbf file to import into Load Intact Protein Data. ,F | — = Zo
2. Deactivate the Trash icon, and then activate the r v

Bypass icon on the activity nodes that are before the ‘ o

Snapshot was saved. . N — Jo

[ie
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Export PDF Report
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* The exported PDF Report includes:

— A PDF document.

Export
FDF Report

(2g

An Excel file with spectral information from deconvolution.

An embedded workflow (xml file) that includes all of the settings.

To open the xml file, drag the saved PDF Report into the workflow home page in the

Biologics Explorer software.

Note: For more information, refer to the document: Biologics Explorer Quick Guide.

* General tab: Specify the name and saved location of the
exported report.

* Template tab: Use the Edit Selection icon to specify the
Elements to be included in the report.
- Select only columns of interest in reported tables. The
layout of the tables is controlled by the number of columns.

* Excel tab: Use the Edit Selection icon to specify the
Tables to be included in the report.

- All columns in a selected table are reported.

(@) Export PDF Report - Settings

IGaneraI ements Template Excel nis;uayl

Elements: | (=), [} Intact_MassScreening_Be<.0
[ia] workfiow
=/ {il) Input Raw Files [Container]
[ia] workflow
= By Intact Protein Screening
~[E5) Settings
- [E] Results
= B8 Montage View
- [5] Results

E

@ Elements

Q, Enter filter text

=

Q, Enter filter text

=

+- [27 Introduction

+- [ Intact_MassScreening_Be4.0
+- {{l Input Raw Files [Container]
+- % Deconvolution

+- [ Mass Range Restriction

- % Intact Protein Screening

+- B8 Montage View

+- 2] Export PDF Report

- [a) workfiow

e [ia) workfiow
= b Intact Protein Screening
Settings

Results
+- [2] Summary

= {fl) Input Raw Files [Container]

= [ Intact_MassScreening_Be4.0

+- E:' Summary H - E: Range
+- [27 Activity Setting Changes - 88 Montage View
=i [Z] Results
- D Images
_DK Cancel
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For more information, visit the
SCIEX website at sciex.com, or
contact us in one of the following
ways:

sciex.com/contact-us
sciex.com/request-support
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Trademarks / Licensing /SCIEX)

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only.
Product(s) not available in all countries. For information on availability, please
contact your local sales representative or refer to https://sciex.com/diagnostics.
All other products are For Research Use Only. Not for use in Diagnhostic
Procedures.

Trademarks and/or registered trademarks mentioned herein, including
associated logos, are the property of AB Sciex Pte. Ltd. or their respective
owners, in the United States and/or certain other countries (see
sciex.com/trademarks).

© 2024 DH Tech. Dev. Pte. Ltd. RUO-IDV-05-15957-A
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