User quide for ExNormalizeMets:

For this guide, a windows machine is being used. No prior software other than Microsoft Excel
and a web browser are required for installation. The guide will explain how to install R to be
able to use the NormalizeMets R package through its ExNormalizeMets Excel interface (no
direct interaction with R or command line functions are needed).

A detailed guide with illustrations for using the software is also provided, showing its main
functionalities in a ‘walk through’ guide of an example project.

For support contact: olshansky.g@unimelb.edu.au

Getting the files ready:

To get the required files, go to https://metabolomicstats.github.io/ExNormalizeMets/ and
download the latest version of the ExNormalizeMet:

ExNormalizeMets

Software for Normalising and Analysing Metabolomics data

View on GitHub Download .zip Download .tar.gz

ExNormalizeMets

They are all the files needed for installing R and loading NormalizeMets through excel.

Once downloaded, open the folder:
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Click on ExNormalizeMets_0.24 to open the excel worksheet but otherwise don’t modify the files in
this folder (the downloaded folder can be copied to a different location on your computer for
convenient access although it is only needed for first use).


https://metabolomicstats.github.io/ExNormalizeMets/

General Workflow:
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Installing R:
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1. Install R from CRAN (The Comprehensive R Archive Network) by going to the following page:
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Documentation
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https://cran.r-project.org

The Comprehensive R Archive Network

Download and Install R

e

want one of these versions of R:

e Download R for Linux
e Download R for (Mac) OS X

P Download R for Windows

Ric ‘GNIT S’

R is part of many Linux distributions, you should check with your Linux p

F piled binary distributions of the base system and contributed packages, Windows and Mac users most likely

system in

ddition to

the link above.

Source Code for all Platforms

not want to do it!

* Source code of older versions of R is available here.

« Contributed extension packages

o Daily of current patched and devel
and bug fixes before filing ding feature or bug reports.

\Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source
icode. The sources have to be compiled before you can use them. If you do not know what this means, you probably do
o The latest release (2017-11-30, Kite-Eating Tree) R-3.4.3 tar.gz, read what's new in the latest version.
o Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

are available here. Please read about new features

Questions About R

o If you have questions about R like how to download and install the software, or what the license terms are,
please read our answers to frequently asked questions before you send an email.

What are R and CRAN?
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https://cran.r-project.org/
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R for Windows

Subdirectories:

ba: Binaries for base distribution. This is what you want to install R for the first time. “—
Binaries of contributed CRAN packages (for R >= 2.13 x; managed by Uwe Ligges). There is also

contrib information on third party software available for CRAN Windows services and corresponding environment
and make variables.

- Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13 x; managed by Uwe

old contrib N
Ligges).

- Tools to build R and R packages. This is what vou want to build vour own packages on Windows. or to build

R-3.4.3 for Windows (32/64 bit)

P Download R 3.4.3 for Windows (62 megabytes, 32/64 bit)

Installation and other instructions
New features in this version

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the
.exe to the fingerprint on the master server. You will need a version of mdSsum for windows: both graphical and command line versions are available.

Frequently asked gquestions

* Does R run under my version of Windows?
» How do I update packages in my previous version of R?
« Should I run 32-bit or 64-bit R?

Please see the R FAQ) for general information about R and the R Windows FAQ) for Windows-specific information.
Other builds
« Patches to this release are incorporated in the r-patched snapshot build.
+ Abuild of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.

« Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/windows/base/release.htm.

2. Once the installation is complete, run the downloaded file R-3.4.3-win.exe, follow the
installation instructions and choose the location where R should be installed.

15! setup - R for Windows 3.4.3 [E=R|RE
Select Destination Location E
Where should R for Windows 3.4.3 be installed? Q
l Setup will install R for Windows 3.4. 3 into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 1.2 MB of free disk space is required.

[ < Back ]I Next > I[ Cancel ]

Click Next for default location (Recommended) or choose location manually. Make sure you remember
where R is installed as you will need to locate this folder later to link R to Excel.

3. Click Next to install with the different required settings:



5] Setup - R for Windows 3.4.3

E=5 ioh =)
Select Components

Which companents should be installed? @

Select the components you want to install; dear the components you do not want to
ingtall. Click Mext when you are ready to continue.

[User installation

=
Core Files 33.7MB
32-hit Files 43.7MB
&4-hit Files 50.2 MB
Message translations

7.3MB

Current selection requires at least 190.6 MB of disk space.

<Back |[ Next> | [ cancel

4. Click Next to install with default settings:

15 Setup - R for Windows 3.4.3

[E=H =02
Startup options

Do you want to customize the startup options? @

Flease spedify yes or no, then didk Next.

() Yes (customized startup)
Mo (accept defaults)

<Back | next> | [ cancal

5. In the next screen check the Don’t create a Start Menu folder icon if you don’t intend to use R by
itself and click next. Also uncheck the Create a desktop shortcut in the next screen:

§5) Setup - R for Windows 3.4.3 == =]
Select start Menu Folder

Where should Setup place the program's shortcuts? @

l Setup will create the program’s shortcuts in the following Start Menu folder.
To continue, dick Next. If you would like to select a different folder, dick Browse.

R Browse...

Ekgon't create a Start Menu folder

<Back || next> | [ cancel




15! setup - R for Windows3.4.3 =l =]

Select Additional Tasks .
Which additional tasks should be performed? R

Select the additional tasks you would like Setup to perform while instaling R for
Windows 3.4.3, then dick Next.

Additional shortcuts:

[ Create a Quick Launch shortcut

Registry entries:
Save version number in registry

[ < Badk ][ Next > ][ Cancel

6. Wait until installation is done, the following screen should appear

Completing the R for Windows
3.4.3 Setup Wizard

"i5) Setup - R for Windows 3.4.3

Setup has finished installing R for Windows 3.4.3 on your
computer,

Click Finish to exit Setup.

Linking R to excel and installing the required packages (first use only):

After installing R open the excel file ExNormalizeMets.xIsm, this will open the Excel interface onto
the settings sheet:
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The settings sheet is your ‘Control sheet’, any function you want to run, from importing data,
Normalizing, viewing results and opening the manual can be done from here.

This manual can be accessed at any stage by clicking on (3) but more on this late. For now, first locate
the Rscripts.exe file so that excel will know how to run R commands it generates.

Locating Rscript:

Press (1. ‘Locate Rscript.exe to Link R’) to locate the Rscript file in the window that opens up. Make
sure to select the Rscript file in the bin folder of your R installation:
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After selecting the file, to install all the required R packages and set up the needed dependencies, press
(2. “Install required R packages”).



Set Up R (=) ]

All required R packages will be installed. This might take some time depending on
your internet connection and machine speed. For installation, the Excel file you -
are working in needs to be located in the original ExNormalizeMets folder!

Press OK to start installation

[ ok ] comea |
[ [ [ [

Pressing ok will start the installation, this might take a few minutes if you are using R for the first time
as many of the base packages will need to be installed.

The installation window looks like this:

ontrib/3.4/crmn_B.8.28._zip

248 KB)>

When the installation is done, a window with the message Done! will appear.

Now that the installation is complete, NormalizeMets is ready for use!

Using NormalizeMets

Data used in the following examples is provided with NormalizeMets (alldata_eg in R), it is
located in the ExampleData folder in your downloaded ExNormalizeMetsSetup file. Future
references in this guide refer to this data by default.

An example excel document containing the data used for the tutorial with all settings identical to those
in the tutorial is provided (MyFirstNormalizeMetsProject_example.xIsm), if using this document, make
sure to set the Rscript location and working directory for your machine.

Starting a new project:

To start a new project, you will need to set up or use an existing directory where the project will ‘live’,
data and plots generated by excel will all be saved to that folder. .
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Before selecting the folder, you will be prompted to save a copy of the current version of the excel file,

it is recommended to save it with a new name to make sure a ‘clean’ version always stays in your
ExNormalizeMetsSetup folder.

Microsoft Excel

You are encouraged to save a copy of this excel file to be used for the cument
project!

After saving the workbook under the name of your choice:
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Select the working directory where all files should be generated. We recommend making a new folder
for each project.
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Loading data:

To load data for the project, in turn click on the following to load the relevant data:
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Loaded data needs to be in .csv format. After clicking on the required file, it will open a new sheet,
showing the imported data. Select the setting sheet import more data and get back to the options.

For featuredata, set metabolites in columns and samples in rows. Unique sample names should be
provided as row names.
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Optional metabolitedata should have metabolite information matching featuredata with metabolite
names in rows.
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metabolitedata can include any metabolite information such as grouping structures, internal standard
metabolites, negative control and positive control metabolites.

After the data is loaded, you are ready to proceed to analyse the data!

NormalizeMets Workflow:




Visualize the Data

The following section refers to the visualize part:
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Log Transforming the data and removing missing value (mandatory):

A frequent issue in metabolomics data sets is the occurrence of missing values. It is important to reduce
the number of missing values as much as possible by using an effective pre-processing procedure. For
example, a secondary peak picking method can be used for LC-MS data to fill in missing peaks which
are not detected and aligned.

Individual features and samples with a higher

proportion of data missing will be deleted Methods include
/ “knn”, "replace
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Sample Cutoff 0.8 or “replace” (replacing by a small number)
(value between 0-1)
Generate RLA
Plots
If using the 'knn' method, please also specify the following settings:
e ple e Number featuremax
Pbts 7 mof irs 10 Max proportion missing 0.8
i allowed in a feature
Generate Seed W samplemax o
Dendmm For R random Max proportion missing v
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et Remo' Values & Lt
Interactive o "#?;"fm = | Cancel |
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“knn” — use k nearest neighbours method to replace missing values.
“replace” — replaces missing values by half the minimum value in featuredata.



Clicking ‘Remove Missing Values & Log Transforming’ the following appears:

FioTS
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Microsoft Excel X
— Generate
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Note the new sheets that appeared, they have respectively the regular log transformed featuredata, the log transformed featuredata with missing values
removed, featuredata with missing values removed and without log transformation, sampledata with rows removed corresponding featuredata.nomissing,
metabolitedata with rows removed corresponding to featuredata.nomissing.

Unless you are interested to view or copy any of this data, those sheets are only going to be used for further internal functions.

Now the plots in Visualize the Data can be generated! The data generated is also going to be used for
the Normalization section.

RLA plots

One way of visualising the log transformed metabolomics data is the use of across group or within
group relative log abundance (RLA) plots (De Livera et al. 2012 De Livera et al. (2015)).
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Setting groupdata to batch and selecting Generate plot opens the interactive plot in the default web
browser and saves a copy in the working folder.
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Interactive plot opens in the default browser,
to zoom in, simple select the required part
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PCA plots

The following function can be used to obtain multiple plots for exploration of the principal components
of the featuredata matrix: a bar plot indicating the variance explained by each principal component,
scores and loading plots with specified axes (interactive and non-interactive), and a pairs plot of the
first n principal components. These plots are useful in identifying any outlying samples and getting a
preliminary understanding of the structure of the data.

Visualize the
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HeatMap the highest variance

All produced plots are stored in the working directory, with interactive plots opened in the browser and
static plots located in the new plots sheet.

Dendrogram

Generates a dendrogram to visualise clustering structures in the data, many different methods ae
available.
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HeatMap
The HeatMap produced can reveal interesting structures in the data.

Choose “row” for metabolite-wise scaling,
“column” for group-wise scaling

Visualize the HeatMap Settings
Data
Preferences for HeatMap an
Log Transform Select .GIMD:? & bach - 2
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Generate RLA
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Normalization methods presented in this package are divided into four categories, as those which use
(i) internal, external standards and other quality control metabolites ( NormQcmets) (Sysi-Aho et al.
2007, Redestig et al. (2009), De Livera et al. (2012), De Livera et al. (2015), Gullberg et al. (2004)) (ii)
quality control samples ( NormQcsamples) (Dunn et al. 2011), (iii) scaling methods
( NormsScaling) (Scholz et al. 2004, Wang et al. (2003)), and (iv) combined methods ( NormCombined)
(Kirwan and Broadhurst (2013)).

The normalization methods are accessible in the following section:
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Clicking on the Normalize button opens the following menu enabling the choice of different
normalization methods.

Choose Normalization Type =
Available Normalization Methods
- Normalize - Normaemets - P
choose from several Normalzation using quality Normalzation using quality
normalization methods control metaboltes control samples
- NormCombined -
OO Normalization using
R combination of two
e methods

Cancel

NormQcmets

The approaches in NormQcmets use internal, external standards and other quality control metabolites.
These include the is method which uses a single standard (Gullberg et al. 2004), the ccmn (cross
contribution compensating multiple internal standard) method (Redestig et al. 2009),
the nomis (normalization using optimal selection of multiple internal standards) method (Sysi-Aho et
al. 2007), and the remove unwanted variation methods (J. A. Gagnon-Bartsch, Jacob, and Speed
2014) as applied to metabolomics using “ruv2” (De Livera et al. 2012), “ruvrand” and
“ruvrandclust” (De Livera et al. 2015). Note that ruv2 is an application specific method designed for
identifying biomarkers using a linear model that adjusts for the unwanted variation component.

To Normalize:



L = Available Normalisation
methods using quality

Normalization Methods based on Quality Control metabolites control samples

Choose Normalzation Method: “cemn® -
Ch | ith metabolite QC indicats ts): -
0ose column with metabolite QC indicators (gcmets) 15 Chosse Romcdiumig
R o \ in metabolitedata.
‘ meehe ;: n:“ Should have for QC
Sk Fecioes o ot il - | e metabolite and 0 for
+ batch + gender Clear : regular metabolites
- NormQcmets - e
| Normalization using qualtty number of PCA components MO
| control metaboites
- . Number of unwanted o
For All ruv methods: b v K [ o

For 'ruvranddust’ method

Maximum Iterations 0 lambdalpdate Fow
See details about the ruv / Update 100 p - number of dusters 2
method for an explanation of
those parameters For 'ruvrand’ method: Normalisation parameter lambda oo
Normalise } Cancel ‘

After Clicking the Normalise button the screen asking you where the normalized data is to be saved
appears.

There are 4 ‘slots’ for saving normalised
data inside the excel sheet. Data saved

= in these sheets, ‘norm1’ .. ‘norm4’ can
Open Normalised data into the Excel Workspace? n s
be later be accessed by excel.

Choose what to do with the normalised data =3

" Open in norm2
o o>
" Open in norm3 " Open in normé
e o e e However as it is also possible to

‘\ save a copy of the normalised

data in the worksheet without

Continue importing it back to excel.

Upon clicking continue, you will return back to the settings sheet but you can notice some changes:



sh i Normalisation location is not important,
ows current normalize the names norm1, norm2, norm3 and

data in the excel workbook .
norm4 are solely for convenience to keep
track of the location of the normalised data

bolitedata.nomissing plots | settings norml ‘ ®

Location of the normalised
featuredata

NormQcsamples

A quick visualization of the normalised data
can be viewed by selecting the appropriate
method generating the following plots

| Curenc methods _ |
'

® nomil
nomis
2 norm2

© nom3

O pomd

This function is based on the quality control sample based robust LOESS (locally estimated scatterplot
smoothing) signal correction (QC-RLSC) method as described by Dunn et al. (2011) and

impletemented statTarget (Luan 2017)

To Normalize:

[ s
Settings For i
Normalisation Method based on Quality Control samples
e
Set smoothing Set degree of |
par (span) < plynomal it (deg) :
- NormQcsamples -
Normalzation u: qualty

‘ sng Choose column corresponding to batch number (Batch) >3

control samples

Choose column corresponding to run order

Normaise Cancel |

Choose column corresponding to class (Cass) :]'
QC samples should be of dass 0

= View the references above
for detailed explanation of
the method

This method uses a unique
form of data.

NormScaling

The scaling normalization methods (Scholz et al. 2004, Wang et al. (2003)) included in the package are
normalization to a total sum, normalisation by the median or mean of each sample, and are denoted
by sum, median, and mean respectively. The method ref normalises the metabolite abundances to a

specific reference vector such as the sample weight or volume.

To Normalize:



Choose from available

Normalisation Methods Using Scaling / e ———

Choose Normalisation Method: “median’| -
- NormScaling -
» Normalzation using scaing » For 'ref method
methods
Column indicating reference vector I -
Select number of reference vector | A — | Can manually set reference
vector, shouldn’t be change for
most purposes

NormCombined

In some circumstances, researchers use a combination of the above normalizations (i.e., one method
followed by another). This can be achieved using the NormCombined function. The function defaults
to employing ‘rlsc’ approach followed by the ‘median’.

To Normalize:

Combined Normalization - choose 2 Methods

Choose methods and
press Normalize to
customize settings for
selected Method 1
and Method 2

Method 1

g

Note that normalizing the data is not necessary to proceed to fitting a linear model although it is highly
recommended to try a few normalization methods when analysis data.

After normalizing the data, it is possible to procced to both Identify Biomsrkers and Cluster Analysis.
In the manual we will follow the workflow from left to right/

entify

Biomarkers

Cluster Analysis

@ nomil
nomis

2 nom2
ruvrand
“ rom3
median
O nommd

Fit Linear Model
(Use dircetly for ruv
methods)

is_mean

/

Normalization methods shown
and new worksheets created

N\

settings norml | norm2 | norms3 norm& ‘



Assessing and choosing normalization methods

The criteria for assessing and choosing a normalization method implemented NormlizeMets have been
described in detail by De Livera et al. (2012), De Livera etal. (2015) and J. A. Gagnon-Bartsch, Jacob,
and Speed (2014).

Identifying Biomarkers

To view and compare the biomarkers identified, first a linear model has to be fitted to the data.

Install R - Import Visualize the . Identify
Data Data Normalize Biomarkers
Locaty exe
b Log T['):’t':fu"" . Fit Linear Model
& - Normalize - (Use dircetly for ruv
A choose from several methods)
Values normalization methods

In
Set directory for Generate RLA
the project Plots
Import Generate PCA
featuredata Plots
gt Generate
sampledata

Impaort
metabolitedata
(optional)

Manual - For instructions and detailed explanation of methods and functions pri

Fit Linear Model

A linear model has to be fitted for every Normalization method that is to be used down the line for
Biomarker identification. Setting from one ‘run’ of the Fit Linear model will be saved for the next.

To Fit Linear Model:



Fit Linear Model
dircetly for ruv
methods)

Available normalized data to
be used for the linear model

Linear Model Fit

Add factors that
should be used
Choose Normalzation SaurueITaruet nomt (noms) = v'vhen fitting the
Ifno data present in location the unadhusted data wil e e linear model .
used. Funmz,n\emmddahum"mvﬂaesswed m{f‘"‘""‘;’ Factors can be
Add Factors for the model o (s mesn F Include ntercep viewed in the
Formula box
Formula: [ +batch + gender +Age +bm

For ruv2
1 ruv2 method removes unwanted variation when fitting the
linear model and is not suitable for combined normalisation.
Log transformed data is used by default and any data in the
current normalization source wil be deleted |

|

For all (including ruv2)

Compute moderated ITH
Use rn2 FALSE - statistics Settings when
fitting the linear
/ model
p-adjustment method BH" -
K - number of NULL
unwanted variation
factors
Significance level for
Choose column with confidence interval 0.05
metabolite QC v| (ci_alpha)
indicators (gemets):
Settings corresponding the the ruv2
method. Ruv2 normalizes the data for T — |
biomarker identification and can be
implemented in this step. However the
normalization source selected will be
overwritten
a %
4kl s ¢ 3 . ' s ” i ) P . M
" '
A new sheet is created, it stores
the linear model output. This data
should not be altered manually as
other functions will need to access
/ it.
Note that choosing ruv2

Manual - For instr

overrides the normalization
target

ttings | norml | normillMresults | norm2

Volcano Plots

norm2LMresults norm3 norm3LMresults normd

normdLMresults

Volcano plots are useful in identifying biomarkers and generally assessing the normalization.



Compare Volcano Plots:

Metabolites above this will
be colored differently

Compare Volcano Plots

Identify
Biomarkers

Choose up to 4 methods for comparison - For a regular volcano Plot, only choose one method
Only avaiable data that has a inear model fitted to it (using the Linear Model Fit function) wil apear in the options.

Fit Linear Model

Optionally specify the
y-range of the plots
({the same range will
be used for al plots)

Flot 1 Plot 2 Flot 3 Plot 4
(Use dircetly for ruv
sl | normi (nomis) j ‘ norm2 (ruvrand) j ‘ norm (median) j | normé (ruv2) j
min max
' - ' P-imt 0.05 ¥ - range (optional) —
oefimit 1 Negative control column neg_controk v 1
Controls will be

- «— colored differently

x - label “Coeficents Positive control column pos_controk_{ v

- e e
Factor to use for the plots: -
L= = ————  Coefficients for the plots

will be for that factor

| ]

The plot is saved in the working directory and opens in the default browser.

- ow e 115 Ao sy - -

T

Compare RLA plots

Used to assess normalization by comparing relative log abundance plots, similar input to the Generate

RLA plots function

Compare Rla Plots:



Unadjusted method — the unadjusted

data in featuredata,nomissing is o - o4
automatically available at the drop
down menu RLA plots Comparison
Identify g -
Biomarkers : T
5 o " i Iy 0 N
Fit Linear Model ' . = B . :
{Use dircetly for ruv <
methods) Compare RLA Plots

Choose up to 4 methods for comparison - For a sigle RLA Plot, ony choose one method

Orty aviaie rormatzed doa vl e e cptors |
Plot 1 Plot 2 Plot 3 Plot4 :
[ttt 7] [romitwmd o] [romimim 5] a5 |
: ' "
mn max ¢
St s o of iedeta [ ] ¥ - range (optional) [

)
3 f ol MLttt
R ey [ Pt rame ek G 3] il AR
T HE
:

e ||||I|||IIIh|;nl;u1h||1||l|||||||l|l||h

. 20 o ) 50
Samples
Gwwraa Pt Cancet

Compare P-Value Histograms

Compare histograms of the coefficient’s p-values. The distribution of the p-values should be used to
assess the success of the normalization.

Compare P-Value histograms:

Plot will appear in the plots
sheet and gets saved in the
working directory

Identify Pouaue Hotrageam et = \

Biomarkers

Compare P-Value Histograms
Fit Linear Model -
(Use dircetly for ruv
methods)

Choose up to 4 mathods for compansan - For 3 sngle P, only <hooss ane saurce

Plot 1 Plot 2 Plot 3 Plot 4 I — | ] :-V
- e e e ’ ’ T’_{ [—”_
S - — - — |- S .
Colowsr T — Pt name: [artome o . o

© nae st o ctaton marks

“Max (optional) —

] I H|__|_TH

S |

Generate Venn Plot
Generates a Venn plot that compares the biomarkers identified by the different normalization methods.

Generate Venn Plot:



Fit Linear Model
(Use dircetly for ruv
methods)

Set Venn Plot Settings

Generate Venn Plot

Choose up to 3 methods for the Venn Plot

Only avaiable data that has  inear model fitted to it (using the Linear Mods! Fit function) wil apear in the options

Flot 1 Flot 2 Flot 3
nomi (noms) -] [ rores (medan) ] norma (rwv?)
P-ime 0.05 Plot Tite “Venn Diagram”
Text sze i Aspect 1

‘Fmtomlwmm Age - ‘

S

=>

Cluster Analysis

Install R - Import

Data

to Link R

p
Set ory for
the project
Import

aturedata

sampledata

Import
metabolitedata

(optional)

Visualize the
C]

Log Transform
Data
&
Remove Missing
Values

- Normalize -
choose from several
normalization methods

Identify
Biomarkers

Fit Linear Model
(Use dircetly for ruv
methods)

Cluster Analysis

Correlation
Analysis

UV RLA plots

Unwanted Variation relative log abundance plots enable visualisation of the unwanted variation

removed by each normalization method.



UV Rla Plots
Normalized data to use Aot (noes) v
norm1 (romis)
s -
UV Ria plots
Cluster Analysis
EEEREE Cra— I i A A ‘
2> y - ange (optiona) - . - !||||[||'l|||||||]|||11|||l||l||||||||’||1
Plot name UV Ria plots’ 2 Y |
* name must be in quotston marks * g
» .

"'MWWWW’MWWiW‘WWM

S
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Uittt il it bbbt b st il )
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The Unwanted variation data

Compare PCA Plots

Compare principal component multi-plots for differed normalization methods.

Compare PCA Plots

Cluster Analysis - - - pes -
Choose up to 4 mathods for comarson - For a sngle Pca Pz, on choose one method
ko ST, gl g
o IO\ b

(Ordy avalatie normakoed data wl apear 1 he cptons

iif

Dbt

¢
i
bt
ke,

Batch 1

o Sbbai . anie
(S o R~ S
plot 1 Flot2 Plot3 Flot4 Tar e
[Frieem =]  [rmitomdt 5] [owewi 3] [eaed 3 -
i 2
Growpata - A% a o %07
St & cobenun of bench - Plot Kame: PN J 7
reanng Gaoed miomaion = A
PRt
3R ¥ I
o — 2%

Generate Dendrogram and Generate Interactive HeatMap are identical to those discussed in

the Visualize the Data section. The user has to choose the normalized data to be used.

Classification

Classification accuracy is a good way to assess the success of a given normalization method

SVM-Fit

The Support Vector Machines method is used to classify the data, the classification accuracy is then

assessed based on the factor specified.



VM Fit Classification Accuracy seitings

Classification SVM Fit Classification Accuracy JI
e — T » |

» SVM Fit Classifier * | : 1

Correlation Analysis

It is important to look at correlation coefficients when normalizing data.

Compare Correlation coefficients

Compare Comiation Cosffcient Histogram

Correlation
Analysis Compare Correlation Coefficients Histogram
ot avaisbis ke s wl 300 i s
2 Source 3 Source 4

Compare Source 1 Saur )
(e T —— = |5 —T—nr ot t] -
(unadiusted data recomended)
o 1 Shaw Correlation P-Vakies?

Coefficients

.....

Generate Report

The Generate Report function generates an interactive report based on basic user input. There
is a choice of up to 3 normalization methods to be included together with the unadjusted data.
The report includes various plots and diagnostic to assess the normalization. Guidance on
interpretation of the various plots, together with notes of what the user should look for when

assessing the results is provided in the generated document.

Generate Report:



The factor of interest for
biomarker identification,
choice of columns of Generatehepcnt =]
sampledata

Generate Report X .

For use in the linear
e o et e i 3 s model it function, add
oty

ocs
o covariates
‘ Method 1

Cluster Analy: I Choose
Factor of interest:

Add Covariates for incusion in the model
Classification
- B

Group data (Indicate groups.

QCmets (qualey control

thet shoukd be explored) [oo™ s mecabokes ndators) | B =l

Select name of column IERN B o B o Lot
with the grouping structure
to be explored

An example report is available in your downloaded ExNormalizeMets docs folder.

Full Package Vignette:

For package vignette with detailed explanations of methods and workflow, follow the link to:
https://cran.r-
project.org/web/packages/NormalizeMets/vignettes/NormalizeMets vignette.html



https://cran.r-project.org/web/packages/NormalizeMets/vignettes/NormalizeMets_vignette.html
https://cran.r-project.org/web/packages/NormalizeMets/vignettes/NormalizeMets_vignette.html

