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MetaboAnalyst-— a comprehensive tool for metabolomics analysis and interpretation

Welcome>> click here to start << P

News & Updates
» Minor bug fixes and feature enh based on user feedb: (02/02/2018); ew
Release of MetaboAnalyst 4.0 (01/29/2018); Ne¥
Updated the interface for module selection (01/22/2018); MeX
Updated the compound libraries based on the lastest HMDB (v4.0) (01/18/2018); MW
Added a new module for network-based integrative analysis for lists of metabolites and genes (supporting KEGG Orthologs from metagenomics studies)
(01/1212018), NeW
Added a new module for meta-analysie for multiple metabalomice datasets for robust blomarker identification (01/08/2018); e

Added a new module for pathway enrichment analysis for untangeted metabolomics (mummichog) (12/22/2017); N

Minor bug fixes and interface improvements based on user feedback {12/18/2017); MEW
Added support for interactive enrichment network and SVG export (12(15/2017); MY
Release of MetabaAnalyst 3.5 logether with a companion R package MetabofnalystR for more flexible data analysis and bateh proceseing; MEW

Check out our Microbiome#nalyst tool for comprehensive analysis of microbiome data;
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Click a module to proceed, or scroll down for more details:
Statistical Enrichment
Analysis Analysls
Biomarker Pathway
Analysis Analysis
Targeted or untargeted
Time-series | metabolomics Joint Pathway
ctar Targeted metabolomics only e
Untargeted metabolomics
Multiple metabolomics data
Integrating other omics Network
Power Analysis Explorer
Biomarker MS Peaks to
Meta-analysis Pathways
Spectral
Analysis Other Utilitles
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1) Upload your data

Tab-delimited text {.txt) or comma-separated values [.csv) file:
Data Type: @ e Concentrations Spectral bins Peak intensity table

Format: Samples in rows {unpaired) d m

Data File: Choose File Mo file chosen

Zipped Files (.zip) :

Data Type: MMR peak list & MBS peak list M35 spectra
Data File: Choose File  Class_neg.zip m
Pair File: Choose File | Mo file chosen

-- a comprehensive tool for metabolomics
analysis and interpretation

MetaboAnalyst

R Command History AL

Processing MS peak list data : Koar collapsad m

Peaks need to be matched across samples in order bo be compared. For two-column farr ;Tit Databbisota | eepoekt, Sarabh. Fas

retantion time, and intensities), the program will further group peaks based on their reten 2« tnziptploadedFile | "Replacing with your
_#ile path®, "vpload®, T)i

values: mass tolerance - 0.25 (miz); retention time - 30 (seconds) for LC-MS peak, and 5

be replaced by their sum; some groups will be excluded if none of the dasses has at lea:

sample occupies a row and each column represents a peak group identfied by the medi:

Mass tolarance [miz): 0.001

Retantion time tolerance: 0.005

Set mass tolerance to 0.001 and retention time tolerance to 0.005. This stops Metaboanalyst grouping the
features previously identified by XCMS. Click on Submit.
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MS peak processing information
The uploaded files are peak lists and intensities data.
A total of 12 samples were found.
These samples contain a total of 39096 peaks,
with an average of 3258 peaks per sample
A total of 3258 peak groups were formed.
Peaks of the same group were summed if they are from one sample.

Peaks appearing in less than half of all samples in each group were ignored.

Data processing information:
Checking data content ...passed
The uploaded files are peak lists and intensities data.
Atotal of 12 samples were found.
These samples contain a total of 39096 peaks,
with an average of 3258 peaks per sample
Samples are not paired.
2 groups were detected in samples.

Only English letters, numbers, underscore, hyphen and forward slash (/) are allowed.

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

Missing value estimation




Data Filtering:

The purpose of the data filtering is to identify and remove variables that are unlikely to be of
use when modeling the data. No phenotype information are used in the filtering process, so
the result can be used with any downstream analysis. This step is strongly recommended for
untargeted metabolomics datasets (i.e. spectral binning data, peak lists) with large number of
variables, many of them are from baseline noises. Filtering can usually improve the results.

For details, please refer to the paper by Hackstadt, et al.

Filtering features if their RSDs are R % in QC

> samples
o None (less than 5000 features)

Interquantile range (IQR)

Standard deviation (SD)

Median absolute deviation (MAD)

Relative standard deviation {(RSD = SD/mean)

Non-parametfric relative standard deviation (MAD/median)

Mean intensity value

Median intensity value

Data transformation

» None

Sample normalization
Log transforr

Cube root tra SED

Sample-specific normalization (i.e. weight, volume) Click here to specify

Dat: li
el o Normalization by sum

None Normalization by median
Mean centerl o |
Mormalization by reference sample (PQN) neg_ct v
Auto scaling [
Normalization by a pooled sample from group Meg_Con M
» Pareto scalin
Range scalin Normalization by reference feature 74.02843/14.33

Quantile normalization
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Univariate Analysis

Ready for Stats?

Fold Change Analysis T-tests Wolcano plot

One-way Analysis of Variance (ANOWA)

Correlation Analysis Pattern Searching

Chemometrics Analysis

Principal Component Analysis (PCA)

Partial Least Squares - Discriminant Analysis (PLS-DA)

Sparse Partial Least Squares - Discriminant Analysis (sPLS-DA)

Orthogonal Partial Least Squares - Discriminant Analysis (orthoPLS-DA)
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Univariate analysis

Analysis type:

Fold change threshold: 15

Comparison type: Neg_Gen/Neg_Con

%

Significant count threshold (paired only): 7%

Log2 (FC)
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High-resolution Volcano plot
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Top features correlated
with Genistein vs Control

523.06899/18.33
880.29538/15.5

793.24602/15.53
524 06639/18.35
900.26961/15.5
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899.26521/15.53
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Multivariate analyses
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3D-PLSDA plot
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3D-sPLSDA plot
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Top 50 features in the VIP

myfz RT Comp. 1

3490035  17.98 20.402 041916 | 1338 4.404

2010237 17.57 14.552 2981018 16.72 4217

4450783 15.55 12,568 893.1754 1551 4,098

971012 1671 10.580 4200406 1192 3.962

5952034 1670 10.221 4411588 15.05 3.866

3500066  17.98 8.422 2750968 18.54 3.804

2690471 17.50 6.636 6832557 1674 3.791

8911629  15.52 6.426 3091018 15.43 3.704

3510048 17.91 6.030 4251785 1668 3618

341.1247 16.75 6.007 443.1742 13.70 3.560

2450818 1554 5.597 030218 17.37 3.547

525.0362 13.69 5.988 823.2609 11.13 3.416

4271794 1851 5.536 6402337  16.67 3.143

447.0955 1551 5.680 269.0497  15.52 3.131

6392298  16.67 5.469 4151972 1911 3.007

5962075 1670 5.455 6402685  16.84 3.001

2910916 16.85 5327 4281829 1851 2.980

5962691  16.82 5.281 3801746 16.69 2.975

639.2472  16.82 5.264 3731147  13.60 2.535

4471991 15.12 4749 5260410  13.70 2914

4111269 1114 4,724 5372335 18.41 2.500

3191230 18.52 4,669 269.0478  20.56 2.879

2020266  17.47 4,657 2730430 13.04 2.852

407.1023 1271 4,589 369.1560 2145 2,838

8921671 15.52 4,525 1440477 17.12 2.745

m/z RT Comp. 1

144.0477 17.12 2.745 343.0035 17.58 20:402 513.0725 13.83 2345
1861152 1775 2.582 17.58 8.422 5230690 1833 2267
187.0829 16.87 2.624 351.0045 17.91 6.030 5250362 13.69 5.988
1081145 18.69 2.340 352.0058 |  18.07 2334 13.70 2914
2010237 | 17.57 14,552 367.1413 |  20.65 2178 5261134 1334 2114
17.47 4,657 360.1560 | 3145 2.838 527.0433 13.70 2.157
asoa1e | 17.37 3547 3731147 13.60 2.935 372535 | 184l 2.500
040679 16.05 2.058 380.1746 | 16.69 2.975 587.3044 1735 2038
2141105 17.43 2.034 4041916 | 13.38 4.404 595.2034 16.70 10.221
2421407 14.95 2.595 13.37 2.210 16.70 5.455
2600211 14.06 2.549 407.1023 | 1271 4.589 5962601 1682 5.281
269.0388  14.03 2.486 408.1059 | 12.69 2.001 16.70 2,652
2600471 17.90 6.636 4111265 = 1114 4.724 597.2637 16.82 2517
260.0478  20.56 2.879 11.14 2135 621.1138 12.61 2152
260.0497 1552 3.131 4151572 | 19.11 3.097 £39.2208 16.67 5.469
2700424 17.30 2723 425.1642 | 12.08 2352 £39.2472 16.82 5.264
273.0430  13.04 2.852 4251652 | 1841 1354 16.67 3.143
2750068 | 18.54 3.804 425.1785 | 16.68 3.618 £40.2685 16.84 3.001
2910916 1685 5327 427.17%4 | 1851 5.936 15.50 2634
16.88 2121 428.1829 18.91 2.580 668,6207 1551 2212
2930892 | 17.00 2004 4290456 | 11.92 3.362 £75.2739 16.80 2.249
97.1012 | 1671 10.580 432.2157 | 16.48 2112 £75.3014 16.75 2277
16.72 4217 433.0793 10.75 2.258 83,2557 16.74 3791
3070770  17.22 2037 433.2048 | 15.50 2076 16.74 2322
309.1013 15.43 3.704 433.2482 16.43 2315 739.3192 21.46 2.186
317.1071 18.45 2021 435.2224 15.30 2.019 767.3151 16.74 2.267
319.1230 18.52 4,660 441.1588 15.05 3.866 823.2600 11.13 3.416
18.49 2,082 4431742 1370 3.560 1113 2078
337.1327 15.13 2341 445.0783 15.55 12.568 8911629 15.52 6.426
3371331 1670 2.245 15.54 5.897 15.52 4525
341.1247 16.75 6.007 447.0955 15.51 5.680 893.1754 15.51 4,008
16.73 2571 4471991 | 1512 4.743 8941822 1552 2461
349 0035 17.58 20,402 445,1075 15.77 2,706
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