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Video Support

This Introduction Workbook has supplemental video support available. Each
chapter uses step by step instructions supported by on line videos to view and
review the material as needed. Scan the code below or use this link to access the
videos (https://aglt.co/Explorerintro).

fEar
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Agilent Community

Agilent Community

To get answers to your questions, join over 10,000 users in the Agilent Community.
Review curated support materials organized by platform technology. Ask
questions to industry colleagues and collaborators. Get notifications on new
videos, documents, tools, and webinars relevant to your work.

https://community.agilent.com/
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Introduction

About this Workbook

About this Workbook 8

How to use this Workbook 8
Notes and Alerts 9

What this Workbook covers 10
Requirements 10

This workbook provides instructions on the MassHunter Explorer 1.0 workflow.

For additional information on the software and detailed instructions on the
workflow not covered in this workbook, refer to the Online Help.

Use the following exercises to experience how to utilize MassHunter Explorer to
determine relationships among sample groups and variables, then export to
desired formats. Example data is provided with the installation of the software to
introduce these steps.

This workbook is your introductory guide for the set-up and execution of basic
procedures with the MassHunter Explorer. This workbook is divided into
chapters, each building upon the last, so we recommend that each chapter is
completed in succession. During each chapter, lessons are guided by video
support.

By completing this learning event, you will have an introductory level of
experience in the use of MassHunter Explorer.

How to use this Workbook

This learning experience introduces basic concepts in a learning-by-doing, guided
manner. Each chapter uses step-by-step instructions.
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1 Introduction

Task steps look like this:

1 Tasks or items needed to complete tasks look like this.

If you are expected to enter any information or if something is important, it is
set in italicized type like this:

Type Blank Onein the field.

If you are expected to press a key on the keyboard or button on the software
screen, the key is displayed in bold like this:

Press Enter.

Cross references appear in blue:

(For example, Link)

Notes and Alerts

The Note text appears here.

The Caution text appears here.

The Warning text appears here.
WARNING
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10

Introduction

What this Workbook covers

In this learning experience, the goal is to get up and running using the software as
quickly as possible. After completing this learning MassHunter Explorer event
with your Agilent consultant, you will have an introductory level of experience in
the use of Mass Hunter Explorer 1.0.

This learning experience introduces basic concepts in a learning-by-doing, guided
manner. Each chapter uses step by step instructions and is supported by on line
videos to view and review the material as needed. Scan the code to the right or
use this link to access the videos (https://aglt.co/Explorerintro). At any time if
you have a question or get stuck, to find your local sales and support contact,
visit the following page using the link below.

+ https://www.agilent.com/en/contact-us/page

For technical support, visit the following page:
+ https://www.agilent.com/en/support

The following exercises are designed to support the execution of the MassHunter
Explorer workflow along with video support. The videos are intended to provide
visual support for working with the software. We recommend reviewing the video
demonstrations first, then attempting the workflow processes, using each
exercise as a guide. If at any time you have questions or run into an event that is
not in alignment with this workbook, please reach out to your Agilent Consultant.

Requirements

To complete the chapters in this training workbook, you need to have installed
the software to the most recent release recommended. The software is found on
the install media provided in the install kit, along with specially prepared data sets
to load onto the software system before the start of this learning exercise.

Please refer to the Online Help or Installation Guide for further information. As
always, feel free to contact Agilent Support for additional assistance.
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2 User Interface and General Navigation

MassHunter Explorer Overview

MassHunter Explorer is designed to investigate compounds in your Agilent
LC/TOF LC/Q-TOF data files by comparing similarities and differences between
samples or groups of samples. Software features are well-suited for the
comparison samples from different environmental locations (for example, two
locations in a river) as well as different batches in a food or chemical synthesis
process. MassHunter Explorer uses a feature extraction and alignment
algorithms that find and aligns all the compounds across samples, even very
complex mixtures.

The following list define the steps in the MassHunter Explorer workflow:

+ Setup: Add or edit samples loaded in a new project or an existing project and
group samples by adding Sample Group information according to the
experiment's design.

+ Find and Align: Extract ion features from data, group related ion into
Compounds, and align Compounds across samples into a Compound Group.

« Normalize: Reduce unwanted systematic error due to sample preparation or
instrument process.

« Filter: Create a subset list of compounds that are measured reliably within or
across the sample groups or pass abundance criteria.

« Statistics: Focus on significant compounds with statistical analysis and
visualization tools for data.

+ Identify: Use mass spectrometry data and compounds databases to identify
measured compounds.

12 MassHunter Explorer 1.0 Introduction Workbook



2 User Interface and General Navigation

Launching MassHunter Explorer

1 Double click on the MassHunter Explorer Icon to launch the software.

)

MassHunter
Explorer

2 The software splash screen displays the software initialization.

Initiglizing modules...

[

Agilent

MassHunter Explorer

Agilent MassHunter

Version 1.0

‘25 Agilent

3 Upon launch, the first step in the workflow, Setup, is active on the ribbon.

Aghent MassHunter Bxplorer

MassHunter Explorer 1.0 Introduction Workbook

.....

13



2 User Interface and General Navigation

Step Definitions

Setup Step

The Setup step is where new projects are created that use mass spectrometry
data to find significant chemical differences between sample groups. In this step,
add or edit samples loaded in a new project or an existing project, then group
samples by adding Sample Group information according to the experiment's
design.

4 Agilent MassHunter Explorer
Setup.

Project O @ Samples and Grouping
Exp.order FileName  SampleName | Sample Type | Batch | Dateand Time | Vial/late | Acq Method | Source | Time Segments

Setup Parameters
Adga
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2 User Interface and General Navigation

Find and Align Step

The Find and align step is where features that statistically differ in abundance
between two or more sets of experimental conditions are found.In this step

extract ion features from your data, group related ion into Compounds, and align

Compounds across samples into a Compound Group.

Setup Find and Align

Project TER Total lon Chromatograms = @ o2 1 4 |4, |s

Agilent MassHunter Explorer

<

ning Project

Find and Align Parameters

lon Filter
[ weight fiter 00 as
lon Species

Positive lons

Neutral Modifications Isotope model
[0 T
[0z

[J+seos Expected data charge state

Cisos v | |
[Chocs o X |

RT Correction TN [ p— A | S T

Compound Alignment
AT Tolerance + fos0 min

Mass Tolerance

Gap Filling ® i A N | |
ar | A
I 3
I

Bulld 10230482
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Setup

Project

e Project

Normalize Parameters

Add sampies and assign variables o sort
U into sample Groups

Log2 Transtorm °

LOESS Normalization

R

User Interface and General Navigation

Normalize Step

The Normalize step is where data is organized in ways that eliminate redundancy
and inconsistent dependencies. Use these functions to reduce unwanted
systematic error due to sample preparation or instrument process.

Agient MassHunter Expiorer

Find and Alig Normalize
T Al Compound Grows.
Compound Groups (5217) [~ [}
Group Mass(.  maz Rl Name Formuia
» 1| 2sa2621] 277.2515] 12518 2-Heptadecanone | C17H340
2 2241021 2251493 8330  13:0x091luridecadiencicacid C13H2003
3 2181526 2411419 7792 89:DifuoroSE 10 dodecadien-1-ol C12H20F20
4 2502501 2732193 11900 657Repory-3ZSZheptadecadiene  CI7HS00
s w6139 2991631 9775 Onchidal 172403
6 220 3052818 12955 SEthylheptadecan2one  CLOHISO
7 23162 2571514 10039 GermacreneAacid 1542202
8 6785089 7014961 8029
9 1901205 2131100 5499
10 2221988 2451880 11114 (hcedrol  C15H280
112262209 2092190 11968 SEnyiridecandone  CISHIOO
12 29220% 3151923 10707 S0r00TE  C1812803
13 2761735 2991626 9231 Onchidal 17203
14 1310950 1321025 0457 LNitohesane  CEHISNO2
15 2362139 2592032 11756 SE LiEHexsdecadiensl  C16H280
16 1310884 1320984 0504
17 s20885 us0n28 075 Giyceral  C3HBOS
«
Compound Details [¥ [
FleName  SampleNome Moss  Satu. mz o AT | Width
» FKRPpos8d FKRPpos 2322789 False 2552683 15 12528 007
CARPpos7d CARPpes) SO85250 fFalse S315124 15 12504 008
CARPpos 84 CARPposS SOBS20 faise S3LSI2S 14 12504 006
CARPpos9d CARPpes9 2022791 false 2552684 15 12503 006
CCRPpos7d CCAPpos] 232279 False 2552683 14 12517 007
CCRPpos8d CCAPpos® 222789 Fase 2552683 14 12524 008
CCRPpos9d CCAPpes9 22279 False 2552684 14 12517 006
FKRPpos 74 PXAPpos] 2912791 False 2552685 14 12524 006
FKRPpos9d FKAPposO 232789 False 2552683 14 12528 005
WIPpos 74 WIRPpes] 2022787 Faise 2552681 14 1254 006
WIRPpos 84 WTRPpesS 2022793 False 2552686 14 12500 006
WIRPpos 94 WTRPpesS 2022790 False 2552683 14 12500 006

-7 -8 X%
atistic Identify
Plots |- & O
RSO Found Miss. MEHt( A | bundonce Area (Rew
ose| 12|  of 112a0e
135 12 0 sassa determined bases on the tonfdence elipse for the group. ¢
o7 1 o sssa
00 12 o s
o8 12 o ewm
1 1 o sesom
0s3 12 o s
o0 12 o snms
oss 12 o 4o
080 12 0 s
0m2 12 o asn
0% 12 o seasu
o7 12 o sooee £ Iy
a0 e \
o 12 o uum
v 1w o .
v 12 o
.
Heght  Scor.  Area IR
10881216 10000 63738419 21982
11254502 10000 63644557 254261
11257543 10000 64122953 256261
11233629 10000 64329389 21,982
11191847 10000 6sS78152 -21.982
11418796 10000 65205786 -21.982
11183237 10000 65313845 21982
1097873 10000 62681152 21,982
11208935 10000 63549779 21982 . & « 2 P .
11750272 10000 68037305 21982 L
11947594 10000 63085188 21,982
11905304 10000 67866240 21982 8

Xaxis: pC1 - vaxis: pc2
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Setup

Find and Align

Filter Step

User Interface and General Navigation

Filter

The Filter step allows filtering of data based on abundance, variability, or
frequency to look for differences between sample groups. At this step you are
able to create subset lists of compounds that are measured reliably within or
across the sample groups or pass abundance criteria.

Identify

Project

Training Project

Filter Parameters

s parameters

©  Setect focor(s)to group somples
Groups.
sample Type T
Batch

Vimeatment

‘Sample Groups:

[ sampleGroups  Replicates

Soecy the itering opoons

Abundance

© Value O Percentiie

75 1w 205
Minimum Maximum (27

100%of s i at fenst ane sample grous
Variability

Coefficient of variation (% ~

2

n atieast 1 of 4 sample groups

Frequency

100 5% of files in atleast one sample groug

ez Al compound Groups

Compound Groups (5217) [¥- [} @
Gow Ml ma KT Name formula
» 1] asezean] a77ass| 12sis 2reptadecanone | C17 1340
2 220141 2253433 83 13010911 uridecadienoicacid  C13H2003
3 2181526 2413419 7752 89 Diluoro 8E10E dodecadien-1ol C12H0F20
4 2502301 2732193 11900 657Repoxy-IZSTheptadecadiene €17 K300
s w69 216 9775 onchidal 172403
s 2297 3032818 12055 Stthyiheptadecanone  C13H380
7 23162 2371514 10039 Germacrene Ancid 15 H2202
s o7msoes 7010961 8029
9 1901205 2131100 5499
10 2221088 2451880 11114 (hcedrol  C15H260
11 2262299 292190 11968 sEhyiridecanzone  C15H300
12 2322050 3151923 10707 sowomt  Ci8ns03
13 2761735 2993626 823 onchidal 172403
18 11090 12108 0437 LNiroherane  CEMIZNO2
15 22138 2592032 11756 SE 11k Hensdecadiensl  C161280
16 1310884 1320984 0304
17 szoms usous o7 Giverol  can03
<
Compound Details
FleNsme | samplename | Mass | Sotu.| me | lons | KT | width
» PR posSd FXRPpoSS 2322789 Faise 1552683 15 12528 007
CARPgos7d CARPpOS] S0RSIO faise SIS 15 12504 006
CARPposSd CARPsosS 5085230 false SISI23 14 12508 006
CARPposSd CARPposS 1322791 faise 2552684 15 12503 006
CCRPpos7d CCRPpo7 120 False 252683 14 1257 007
CCAPros8d CCRPposS 2322789 faise 2552683 14 1254 008
CCAPpossd CCRPpos® 232279 false 2552884 1e 12517 008
FKAPpos7d K RPpos7 222781 False 2552685 14 1252 008
PRPpos S FKRPDoS9 2322789 Fase 2552683 14 12528 008
WIRPpos7d WIRPpos7 1322787 fase 2552681 14 12524 008

WIAPpos 84 WTRPpos§ 2322793 False 2552686 14 12520 006

WIRP pos 4 WT_RP pos 9 2322790 false 2552683

1250 006
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2 User Interface and General Navigation

Statistics Step

The Statistics step is used to find statistically valid differences between sample
groups. This step enables you to focus on significant compounds with statistical
analysis and visualization tools for your data.

Setup Find and Align

Project CEAE | T Mconoundarous

Training Project

Compound Groups (5217)
Statistics Parameters Group  Mass (. L

» 1| 2542621 2772515 12518
2 261021 2250498 8390

= 3 281526 2001419 7992

= =] 4 2502301 2732193 11500
©  setectfoctorts) to ooup sompies 5 2761739 29091631 9775
Groups 6 2822027 3052818 12955
Sample Type 7 7 2341623 257.1514 10089
Teatcn - 8 6785069 7014961 8029
VTrestment - 9 1901205 2131100 5499

2221088 2451880 11114
‘Sample Groups: 11 2262299 2492190 11968
2922030 3151923 10707

[ sampleGroups  Replicates

2761735 2991626 9231

1310950 1321025 0457

2362139 2592082 11756

1310886 1320984

°

504

©  Select Sttisscol Analysis 17 920835 1150328 0375
18 990695 1000768 1752
19 1650745 1660817 0882

Statistical Analysis

5743282 5753356 9779

3061460 3071531 9.088

1650714 1660737 0510

1721097 1731170 5501

2922771 3152662 12841

2781527 3011417 10361
1310950 1321025 0458

4630747 4640820 0670

2001412 2011485 7792

1961484 2191377 8146
1960781 2190633 4206

2081831 2311728 10902

2181523 2411418 7535

3101789 3331681 8744
3070825 3080894 0392

3041665 3051738 8346

Agient MassHunter Explorer

Filter Statistics Identify

Plots f

pOn

2Hesta

150109 1 1-tridecadie
89-Difluoro-8E 106 dodecs

65.7R-epory-32.9 heptac

3-thylheptadec

Germaere

3thyltridec
s

LNt
SE11EHexad:

2,5-Dibydro2,-dimeth

Benzy!

Eupa

nbutyrl nva
97,105 Epory-32,62-ic
€

L

Adenylosuc:

3-capryl propi

c

10,12 Tetradk
89-Difluoro-8E 10€-dodece

Aris

20 v 5
>
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Identify Step

User Interface and General Navigation

The last step is Identify, where compounds of interest are putatively identified,
and results can be exported in various formats. This allows for communication of
the results, further acquisition and extraction of MS/MS spectra to aid compound
identification. This step uses mass spectrometry data and compounds
databases to identify your measured compounds.

T
12518
830
7792
11900
9775
12955
10039
029
5499
freen)
11968
10707
231
0as7
11756
0508
0378
1752
oss2
9779
s068

Name

Agilent MassHunter Explorer

13-0109,11-tridecadienoic acid

8.9-Difluoro-8E 10€-dodecadien-1-0!

65,7R-epory-32 97 heptadecadiene

3-Ethylheptadecan-2-one

Germacrene Ancid

3Ethyltridecan-2-one

9E 116 Heradecadienal

25-Oihydro-2,4-dimethyloxazole

2
Setup Find and Align
Project @R | oA comoundcous
Training Project
Compounds Groups (5217)
Identify Parameter Group | Mess( m
D) St parpasiac » » 1] 2542621 2772515
= %= 2 20101 225698
3 281526 2011020
Database Search 4 2502301 2732193
1dentiy selected compound groups s 2761739 2991631
Identify unidentifed compound grouss =3 T
® 1deny all compound grouss
7 11628 2571515
Specify Database 8 6785069 7014961
Metiin_AM_5CDLcsb 9 1901205 2131100
10 2221988 2451880
11 2262299 2492190
T x 12 2022030 3151923
13 2761735 2991626
© Search all databases
Stop at rst database match 18] 2100901 1421008
15 2362139 2592082
Match Tolerance 16 131088¢ 1320984
Mass tolerance pom 17 92085 1150528
+ 0 pom 18 990685 1000768
Reteation Time 19 1650765 1660817
20 s7a328 s753386
21 3061460 3071531
<

Sele..  Rank

» @

1
2
3
.
s

Nome

2-Heptadecanone
82 Heptadecen-25-o!
1-Heptadecen3-one

Heptadecan-9-one

3-ethylpentadecan-2-one

Formula
c7Hse0
armsso
7m0
armso
armseo

scor.
73
973
873
973

N

Putative Compound Identifications [

Normalize
Formula
2Heptadecanone | C17 1340
1312003
c12m0r20
1700
Onchidal  C17H2403
ci9m80
csw202
(s)cedrol  C15H260
15300
9.0100TE  C18H2803
Onchidal  €17H2403
INitrohexane €6 M13NO2
16280
Glycerol  C3HBOS
csHaNO
Benzyl ghycinate  COHIINOZ
Eupaformonin €17 H2205
Massi..  OIff.. DIl
2se2621) ass| 116
2582621 as6 116
2502621 456 116
se2621 436 116
256261 456 116

8973

scor.
8973
9722
7561
8435
9300
9639
9859

8574
8618
9639
9681
8545
9928

29356

628

7882

9857

Mass(_ s
2542621
2s1en1
2181526
2502301
2761739
2822927
1341623

2221988
2262299
2922080
2761735
1310950
2362139

920435 1
990695 s
1650745 s

306 1460 s

RTO. Species
[
(Mshs)s
(Mona)e
(el
(oa)e

Filter

Statistics

2-Heptadecanone

o0

Identification Results: 2-Heptadecanone

species  m/z Meight  Score(Ms) Score(mass) Scorefisosbund) ~Scorelsospacing)
(MeNaje 277.2515 622374360 8973 9675 7084 9827
mz  mifcalc) Diffiopm) DIfmDa)  Height  Meight(cale) Meight% Heightcalc) HeightSums Heig
2772515 2772502 a7s 132 581404550 622374360 10000 10000 740
2782590 2782536 138 038 143669350 117105182 2557 1882 1979
2702501 2792567 826 231 21082770 11677128 383 188 281
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3 Setup

Set Up Overview

The Setup step allows the ability to add or edit samples in a new or existing
project, to group samples by adding Sample Group information, as well as
importing or exporting information for an experiment’s design.

The ability to perform the following tasks is available in the Setup step:

Add or remove samples from a project
+ Assign groups to samples
« Import or export a method
Import or export sample groups
+ Fill down sample groups
+ Extract the total ion chromatogram

For the first step in the training experiment, we add samples and save a new
project file.

Set Up Training Task Overview:

1 Add samples to a project.

2 Assign groups to samples, using fill down.
3 Save a new project file.

4 Extract the total ion chromatogram.

22 MassHunter Explorer 1.0 Introduction Workbook



Setup

Add Samples

1 Click Add Samples to load the Select Samples Dialog box.

2 Browse to locate the files of interest or to an alternate directory.

Select Samples x

Select Samples

C:\MassHunter\Introductory Data - Yeast data

T
[mm cA_RP_pos_7.d
B CA_RP_pos_8.d
B CA_RP_pos_9.d
B CC_RP_pos_7.d
B CC_RP_pos_8.d
8 CC_RP_pos_9.d
B FK_RP_pos_7.d
B FK_RP_pos_8.d
B FK_RP_pos_9.d
B WT_RP_pos_7.d
Bm \WT RD nnc R.d

item name | CA_RP_pos_7.d MassHunter data (*.d)

3 Click to select the desired files individually or press CTRL+A on the keyboard

to select all samples in the list, then click Open to load them into Explorer.

The samples load into the Samples and Groupings pane.

MassHunter Explorer 1.0 Introduction Workbook 23



Setup

Assign Groups

1 Add a custom group by entering a name into the Groups field, in this example
Treatment, then click + to add to the Groups list.

Groups
[[Jsampie Type

[[JBatch

Treatmeni [ﬂ

2 Sort the samples by clicking on the column header Sample Name, or any
other column header if needed, then review the data for anomalies.

Camnla Lrannes

3 Select the first cell under Treatment to select, then add the information from
the table below in the following format to sort samples into Sample Groups:

Sample Name Treatment
CA_RP_pos_X-r001 CA
CC_RP_pos_X-r001 CC
FK_RP_pos_X-r001 FK
WT_RP_pos_X-r001 WT

4 Enter CAin the selected cell, then click to select the cell again. Holding the
Shift key down, click to select the bottom most cell in the Sample name series
for this designation. Click Fill Down to automatically fill in the selected cells.

Y, ﬁ:@

Si atch  Treat...

Fill Down
T —— CA ¢
Sample ~ I3
Sample ¥ i

Cmmmnlan -

Repeat this action with the remaining Treatment groups for each corresponding
Sample name.
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3 Setup

5 In Groups, select the Treatment check box.Verify the replicates are listed in
Sample Groups as expected, in this example four groups of three.

Groups

DSampIe Type
[ ]Batch

[V|Treatment

Sample Groups:

v Sample Groups Replicates
V) |cal 3
v [1ca 3
v |(FK 3
+ | [WT) 8

Save Project

1 Click Save Project to save the imported project sample files as an Explorer
Project.

Project Rz [E 3

Untitled - Project - 01 Save Project

2 Enter Training Projectin the File name field and click Save.
3 Click OK to confirm.

Extract Total lon Chromatograms

1 Click Extract Total lon Chromatograms.

, Extract total ion chromatogram
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The Total lon Chromatograms load on the right pane of the window. Visually

inspect the data by overlaying the Total lon Chromatograms clicking Overlaid

mode.

Q o

- Overlaid mode

I

reproducibility.

Qs g

__| Sample group mode | _

Group the replicates together by clicking Sample group mode to observe the

Once complete, the Setup window should reflect the image below and the Find

and Align step is activated.

Pt

Setup ) Find and Align

Project e @ | Samplesand Grouping T R
Bp..  FileNeme  SampleName  SampleT. Batch Treat.  DateandTime
Untled -project - 01

» 1 CARPpossd CAR o amsas16/20/201
Setip Paranictor 2 CARPPos9d CARPpos 94001 Sample - A amE1116/10/201
. Pm72s 157100201
) cc PM7:5015/10/201
«  Pmeas 15100201
5 FKRPpos7d FKRPpos 71001 Semple = R AM 1223 16/10/201
Sampl FX AM 12:4816/10/201
8 FKRPpos9d FKLRPpos 91001  Sampl FK AM11316/20/201
9 WTLRP_pos 7.4 WT_RP_pos 7-1001  Sampl Wi PM22815/20/201

10 WT_RP_pos 8.d WT_RP_pos 8001 PM2:52 15/10/201

11 WIRP_pos 9.d WT_RP_pos 81001 Sample ~ PM 3:17 15/10/201
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4 Find and Align

Find and Align Overview 28

Find and Align Training Task Overview: 28
Find and Align Parameters 28
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Find and Align

Find and Align Overview

In the Find and Align step, the software extracts and groups ion features from
raw data that represent a compound, then aligns compounds between data files
to create compound groups, so that statistical analyses can be conducted.

The ability to perform the following tasks is available in the Find and Align step:

Edit Find and Align parameters
* Run feature finding

For the second step in the training experiment, we adjust parameters, run Feature
Finding and review Total lon Chromatograms.

Find and Align Training Task Overview:

1 Adjust Parameters.
2 Run Feature Finding.
3 Review total ion chromatogram using Sample Group modes.

Find and Align Parameters

1 Click Find and Align on the Ribbon to move to the next step.

2 Adjust the parameters depending on what type of chemistry is used during
sample preparation and acquisition. For the example sample set, activate Gap
Filling.

Gap Filling g
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Find and Align

3 Click Show Additional Parameters to review the settings in depth.

Show additional parameters

N
by

4 Activate Show all Parameters and expand the window, if needed.All Find and
Align Parameters display.

Show all parameters ﬁ

5 Click OK to close the Parameters for Find and Align Features window.

6 Click Run feature finding. When complete, the Find and Align screen displays
the Compound Groups, Compound Details, and Plots sample results.

Run feature finding e

e

7 Check the reproducibility of the compounds by clicking List mode with all
samples shown.

Plots B&. @ 2 %{}i@ a ~[™

List mode

8 Regroup the Total lon Chromatograms by clicking Sample group mode.
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Yeast

Find and Align Parameters

(7 Edit parameters, then ciick Run feature:
ing’

@ g

lon Filter
¥ Height flter

lon Species
Positie lons
=
4
X

Neutral Modifications

[+20 &l [T

[leoz 7

[mEEL

03

[Cloass X
T

RT Correction

Compound Alignment
RT Tolerance B

Mass Tolerance

Gap Filling

Find and Align

Once complete, the Find and Align window should reflect the image below and
the remaining steps are activated.
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5 Normalize

Normalize Overview 32

Normalize Training Task Overview: 32
Normalize Settings 32
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Normalize

Normalize Overview

In the Normalize step, data quality is reviewed with a Principal Component
Analysis (PCA) when four or more samples are loaded, If needed, treat the data \
to reduce unwanted systemic error due to sample preparation error, instrument
error, or batch-to-batch variation, or organize the data to eliminate redundancy
and inconsistent dependency. Normalization is a type of smoothing that enables
feature optimization and is helpful in seeing trends and choosing appropriate
downstream statistics.

The ability to perform the following tasks is available in the Normalize step:

Normalize data
+ View PCA plots
+ Add or remove samples from the PCA plot

Normalize Training Task Overview:

1 Adjust Normalize parameters.
2 Run Normalization.

Normalize Settings

1 Click Normalize on the Ribbon to move to the next step.
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5 Normalize

2 Adjust Normalize Parameters as needed. Click to activate Log2Transform for
the example sample set.

Log2 Transform %

3 Click Normalize.

Normalize {
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Yeast

Normalize Parameters

Add samples and assign variables o sort
into Sampie Groups

®
Log2 Transform )

LOESS Normalization

34

Normalize

Once complete, the Normalize window should reflect the image below.

Find and Align

T ——

Compound Groups
Group  Mass (

5 o o

(2751)

mz AT
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A RP_p0s 74
AP p0s 84
AP pos 94
cc8p_pos 74
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€C_AP pos 51001
€C_RP_pos_9-1001
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-
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Filter Overview 36

Filter Training Task Overview: 36
Filter Parameters 36
Save Compound List 39
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Filter

Filter Overview

In the Filter step, select compounds that are measured reliably within or across
the sample groups for the downstream statistical analysis. Use the Principal
Component Analysis (PCA) performed on this filtered list of compounds to
decide which samples pass the quality criteria.

The ability to perform the following tasks is available in the Filter step:

Run a filter
+ Save or select a list of compounds

Filter Training Task Overview:

+ Adjust Filter parameters

Assign groups to samples, using fill down.
« Save a new project file.
« Extract the total ion chromatogram.

Filter Parameters

1 Click Filter on the Ribbon to move to the next step. Review Filter Parameters
Groups and Sample Groups and double-check they are correctly defined.

MassHunter Explorer 1.0 Introduction Workbook



6 Filter

2 Activate Abundance and review the settings. Choose either the Value or
Percentile option, then adjust the minimum/maximum range. No changes are
needed for this data set.

Abundance [

@ Value () Percentile

75 14 205

Minimum 1 Maximum 27

100 % of files in at least one sample group
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6 Filter

3 Expand the settings to review.

&100 % of files in at least one sample group
Must apply in at least

100

(O across all sample files
(® in at least one sample group
() in each sample group

4 Activate Variability.

Variability g
Coefficient of variation (% v < v 25

I in at least 1 of 4 sample groups

5 Expand the settings to review.

in at least 1 of 4 sample groups

Must apply in at least |1 of 4 sample groups

6 Activate Frequency and expand the settings.

Frequency &
4 100 % of files in at least one sample group

Must apply in at least
100
O inall sample files
(O in only one sample group

® in at least one sample group
(O in each sample group
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6 Filter

7 Click Run filter.

l Run Filter

&7

Save Compound List

1 Click Create compounds list.

) B IR

un
Create compounds list

i —r—————

2 Enter a Compound List Name for the list, in this example Training Compound
Listand click OK.

Save list X

Compound list name Training Compound List

3 To view the list, click the Compound Groups tab.

Results

ﬁ) Edit sample groups and filters parameters
\Y' then, then click 'Run Filter

/%]

v lan Compound Groups |

Training Compound List
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6 Filter

To use a specific filtered list for downstream statistical analysis, select the list
before moving onto the Statistics step. It is not selected automatically.

Once complete, the Filter window should reflect the image below.

Agilent MassHunter Explorer

Setup Find and Align Normalize Filter Statistics Identify
; il Compound Groups
Project A || Tucmendcow
Yeast
Compound Groups (2750 of 2751)  [¥- [} (@ Plots |- @ [¥ [@
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Statistics

Statistics Overview

MassHunter Explorer provides a selection of statistical analysis and visualization
techniques that aim to provide find and focus on significant compounds. By
applying statistical techniques to mass spectrometry data, uncover hidden
patterns, identify significant features, and derive meaningful insights. These
statistical techniques enhance the reliability, reproducibility, and interpretability of
mass spectrometry experiments.

Perform the following tasks in the Statistics step:
Run a statistical analysis
+ Save or select a list of compounds

Statistics Training Task Overview:

1 Adjust Statistic Settings
2 Run Statistical Analysis
3 Create compound groups list.

Statistics Settings

1 Click Statistics on the Ribbon to move to the next step.

2 Under Statistics Parameters, adjust Group and Sample Group options if
needed.

3 Click to select Statistical Analysis, then select 7-way Anova.
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7 Statistics

Statistical Analysis

1-way ANOVA V[}

4 Under Fold Change Pairing, for Pairing select Pair Groups

Fold Change Pairing

Pairing Pair Groups V[}y
Groupl Group2
[ca] [eq) A
[ca] ") 2
[ca] [wt]
[cq] [fK] v |

5 Under Statistical Test, for Post Hoc select TukeyHSD.
6 For p-value correction, select Benjamini Hochberg.
7 Select Exclude missing data values from sample group average.

Statistical Test
Post Hoc TukeyHSD L
p-value correction Benjamini Hochberg v

Exclude missing values from sample group averaging

8 Under Cutoffs, adjust the value to 0.05.

Cutoffs

Corrected p-value cutoff

| o » [» |o.os I

9 Click Run Statistical Analysis to view the results.

Run Statistical Analysis

by
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7 Statistics
Review Post HOC Results

Review Post HOC Results

1 Inthe Post HOC Results Pane, click any of the compounds to view the specific
Compound Groups in the Compound Groups pane.

ANOVA - Post Hoc Results @ = —<

Grou.. [ca] [cc] [fk] [wt]

lal [iiE7 [EEE ESE

o ESE [aE E A
W [748 [Tess 1111 [SE
wi  [7810 [7s44 [3e1 [ 1111

Legend

M Differentially abundant
I Not Differentially abundant

2 Save the data of interest, click Create compound groups list.

Compound Groups (1111) - [

Group | Mass (... m/z Create compound groups list [~ plecl.. | plfi].- ~

> 1| 254.2611| 277.2504| 1z.010 L.zec-o| L.roc-4| 6.42E-3| 1.00t
2| 224.1422| 247.1317| 8.390| 1.43E-10| 6.57E-7| 2.31E-4| 5.22E

4| 250.2293| 273.2192| 11.900 169E-3| 1.24E-2| 1.00E0| 2.28E

5| 282.2920| 305.2815| 12.955 142E-5| 476E-4| 1.00EC| 3.66E

6| 276.1730| 299.1626| 9.774 2.10E-6| 1.48E-4| 2.43E-4| 100t

7| 234.1626| 257.1520| 10.039 130E-3| 1.01E-2| 1.00E0| 2.99E

11| 226.2299| 249.2191| 11.968 196E-4| 2.68E-3| 4.67E-4| 2.36E

12 3141857 3151934 10707 10263 851E-3 100E0 1.00f
13| 2761732/ 200.1628] 90231] 3189l 364e6l 23164l 2558
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7 Statistics

3 Enter a Compound Groups List name, in this example CA vs. WT and click OK.

Save list X

Compound list name [cavs. wij |

5]

4 Click to view the Compound Group List.

Results

Add samples and analytical technique
parameters then click 'Run Statistical
Analysis'

=

i

W]
Statistical Analysis

v | All Compound Groups

Training Compound List
CAvs. WT
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Setup

Statistics

Once complete, the Statistics window should reflect the image below.

Find and Align

Agilent MassHunter Explorer

Normalize Filter Statistics Identify

Project

veast

Statistics Parameters
Add sampies and anaiyccai technique
(® parameters inen cick ‘hun Stassscal
Araiysis

=

©  SelectSttistical Anolyss

Statistical Analysis
Loy ANOVA -
Fold Change Pairing

Pairing Pair Groups

Statistical Test
Post Hoc TukeyHsD
pvalue correction Benjamini Hochberg

& O

Tz Al compound roves

Compound Groups (1006)

Group.
» 1
2
s

u

2
2
2
27
2

o

Mass
2542811
261022
2502205
2761730
2822921
2341626
2262299
3141857
2761732
2362165
s523460
1650747
2922789
2751537
2001415
2081824
2181529
310177

e
2772503
2071517
232192
2991627
2052815
2571520
2092101
s151030
2391627
2592038
753352
1660750
sts2682
3011626
2011488
2311719
2611017
3331686

Results Summary
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Cutoffs
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Identify

|dentify Overview

In the Identify step, use compound databases to putatively identify compounds
and match the measured Neutral mass of a compound extracted from the data
to the theoretical Neutral mass of a compound stored in a compound database.
The measured Neutral mass is determined from the evidence ions associated to
the compound, along with their assigned charge states and adduct annotation.

Matching the measured isotope pattern to the theoretical isotope pattern
expected from the compound's elemental formula.

Optionally, matching the measured retention time (RT) of the compound (when
known and stored in the compound database) with the expected RT.

The ability to perform the following tasks is available in the Identify step:

Edit Identify parameters
+ Run Identification
+ Save or select a list of compounds

Identify Training Task Overview:

Adjust Identify Settings
+ Export data.

Identify Settings

1 Click Identify on the Ribbon to move to the next step.
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2 Click + to Specify Database.

Specify Database

i [EE X|[+]
[

3 Browse to D:\MassHunter\Data and select Metabolite.cbd, then click OK.

4 (Click Show Additional Parameters to review.Click OK to close.

Show additional parameter“

5 Click Run Identification.

Run Identification
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Exporting Data

Exporting Putative Compound Identifications

1 In the Putative Compound Identifications Pane, click Export Compound Hits.

Putative Compound Identifications %

Sele...

Rank

Name Formula Scor... Ma:

2 Select a file destination option and click Save.

[ Export Compound Hits X

File Destination

ry Data - Yeast data\Compound_Hits.tsv

If the file already exists in the location [}

(@) Auto-generate a new file

() Overwrite the existing file

3 Click OK.

Export Compound Groups

1 Inthe Compound Groups Pane, click Export to expand the options. Select
Export as Composite .cef

Compounds Groups (4581) [~

Group
> b |

T ¥ R

Mass (...
254.2611
224.1422
218.1520

250.2293

[i_]‘ Export Compound Groups
m Nai

277. D_T Export Precursor lon List

247, D_T Export as Composite Sf \cadie

241, E-d
D_I Export as PFA

273 zxrmr—rrovo—usrnepory-or;oE-hepti

2 Select File Destination Options and click Save.

MassHunter Explorer 1.0 Introduction Workbook



8 Identify
Exporting Data

3 Click OK.
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