Software Packages

MetaboAnalyst
XCMS

MetaboAnalyst 2.0

This is an online set of statistical tools
— http://www.metaboanalyst.ca/

First, create an Excel file for each sample containing
three columns, the m/z of each metabolite, its
retention time and the peak intensity

Put the files for a group in a folder.
Then zip the two folders

On the MetaboAnalyst website, click on “Welcome,
click here to start”
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MetaboAnalyst data entry

Comma Separated Values (.csv) :

Datatype:  (_)Concentrations( ) Spectral bins(a)Peak intensity table
Format: “Samples in rows (unpaired) G
Data file : | Choose File | No file chosen

Zipped Files (.zip) : [For WinZip 12.x, choose "Legacy compression (Zip 2.0 Compatible

Data type : () NMR peak list ) MS peak list( ) MS spectra

Data: .2/ || Choose File | Nofie chosen

Pairs : | Choose File | No file chosen (required for paired comparison)
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Zipped Files (.zip) : [For WinZip 12.x, choose “Legacy compression (Zip 2.0 Compatible)T

Data type : ( ) NMR peak Im@ MS peak list| ) MS spectra

Data: ') || Choose File | Cutts_test.zip

Pairs : | Choose File | No file chosen (required for paired comparison)

Initial parameter setting

MS peak grouping :

Peaks need to be matched across samples in order to be compared. For two-column format (mass and
intensities), peaks are grouped by their m/z values. For three column data (mass, retention time, and
intensities), the program will further group peaks based on their retention time. Users need to supply tolerance
values in order to proceed. Here are some suggested values: mass tolerance - 0.25 (m/z); retention time - 30
S s) for LC-M k, and 5 (seconds) for GC-M ks.

Please note, If a sample has more than cne peak in a group, they will be replaced by their sum; some groups
will be excluded if none of the classes has at least half its samples represented. Finally, the program create a
peak intensity table in which each sample occupies a row and each column represents a peak group identified
by the median values of its position (m/z and/or retention time).

Mass tolerance 0.25 (mvz)

Retention time tolerance 30 (unit) «:
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Initial evaluation

MS peak processing information
The uploaded files are peak lists and intensities data.
A total of 6 samples were found.
These samples contain a total of 12072 peaks.
with an average of 2012 peaks per sample
A total of 925 peak groups were formed.
Peaks of the same group were summed if they are from one sample.
Peaks appear in less than half of samples in each group were ignored.

More assessment of the data

Data processing information:
Checking data content ...passed
The uploaded files are peak lists and intensities data.
A total of 6 samples were found.
These samples contain a total of 12072 peaks.
with an average of 2012 peaks per sample
2 groups were detected in samples.
Samples are not paired.
All data values are numeric.
A total of 0 (0%) missing values were detected.
By default, these values will be replaced by a small value.
Click Skip button if you accept the default practice
Or click Missing value imputation to use other methods
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Data filtering

. Interguantile range (IQR)

, Standard deviation (SD)

) Median absolute deviation (MAD)

' Relative standard deviation (RSD = SD/mean)
() Non-parametric relative standard deviation (MAD/median)
(+) Mean intensity value
() Median intensity value

() None

Data transformation and scaling

Data transformation

(»)None
- Log transformation (generalized logarithm transformation or glog)

Cube root transformation (take cube root of data values)

Data scaling

()None
()Autoscaling  (mean-centered and divided by the standard deviation of each variable)
(s Pareto Scaling (mean-centered and divided by the square root of standard deviation of each variable)

()Range Scaling (mean-centered and divided by the range of each variable)
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Peaks (mz/m)

vensity

Before Normalization After Normalization
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Two-fold change cutoff
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T-test cutoff, p <0.05
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Color Key

Correlation
matrix

Peaks differentiating Ctrl/OVEX

Top 25 peaks (mz/rt) correlated with the 1-2
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PCA 2D-plot
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Component 2 ( 31.6 %)

PLSDA 2D-plot

Score Plot

-10000 -5000 0 5000 10000 15000
L L | L 1 1

-15000
L

-20000
L

TR

& Control
+ OVEX

T
-15000

T
-10000 -5000 0 5000
Component 1 (43,4 %)

10000

Component 3 ( 12.8 %)

4 Control
4 OVEX

4000 6000

2000

-2000

1000

3D-PLSDA plot

5000

6000

-10000

t t + + -10000
5000 ] 5000 10000

Component 1 ( 43 .4 %)

10000

Component 2 ( 31.6 %)

01/31/2014

10



=]
s Eo= G E) (o))
Name

» (1 boxplot

&

CloudPlot-svg.svg
CloudPlot.pdf
CloudPlot.png

» (@3 EiC

L)

MDS.pdf

MDS.png
PCA-diagnostics.pdf
PCA-diagnostics.png
PCA-loadings-all.pdf
PCA-loadings-all.png
PCA-loadings-top.pdf

_ PCA-loadings-top.png

» (3 spec

PCA.pdf
PCA.png
result.tsv
rtcor.pdf
rtcor.png

TICs_rtcor.pdf

| TICs_rtcor.png

w

TICs.pdf
TICs.png

" XCMS.annotated.diffreport..1_WT.vs.2_KO.tsv

© XCMS.diffreport..1_WT.vs.2_KO.tsv

| XCMS.diffreport..1_WT.vs.2_KO.xIsx
" XCMSOnline_log.txt

Results from
XCMS Online

21

For in-depth statistical analysis and data interpretation,

please make an appointment with a biostatistician.

22

01/31/2014

11



Thank you!
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