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Univariate Analysis

Fold Change Analysis T-tests Volecano plot

One-way Analysis of Variance (ANOVA) Stat i St i ca I
Correlation Analysis Pattern Searching p roce d ures

Chemometrics Analysis

Principal Component Analysis (PCA}

Partial L east Squares - Discriminant Analysis (PLS-DA

Sparse Partial Least Squares - Discriminant Analysis (SPLS-DA
Orthogonal Partial Least Squares - Discriminant Analysis (orthoPLS-DA)

Feature Identification

Significance Analysis of Microarray (and Metabolites) (SAM)
Empirical Bayesian Analysis of Microarray (and Metabolites) (EBAM)

Cluster Analysis
Hierarchical Clustering: Dendrogram Heatmaps

Partitional Clustering: K-means Self Organizing Map (SOM

Classification & Feature Selection

Random Forest

Support Vector Machine (SVM
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Univariate analyses

Log2 (FC)

Fold changes <-1.5 >1.5
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T-test — plotted as —log P
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Correlations plot

Pattern hunter

Top 25 peaks (mz/rt) correlated with the 1-2
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Multivariate analyses

Principal components analysis (PCA)
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2D-PCA plot

Scores Plot
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Loadings 2
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Loadings 1

Partial least squares discriminant
analysis (PLSDA)
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Mass Defect

* On the scale of 12C — 12.0000, the other elements
have non-integer atomic weights

1.007825

14N =14.003074

160 =15.994914

31p =30.973761

325 =31.972071

* H-rich metabolites have strong positive mass
defects, whereas those with many oxygens,
particularly phosphate and sulfate, have a low or
even negative mass defects

1H =

+0.007825
+0.003074
-0.005086
-0.026239
-0.027929

http://physics.nist.gov/cgi-bin/Compositions/stand_alone.pl

25

Mass defects across sample set

Mominal mass Delta
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Other multivariate methods

* Sparse PLSDA (sPLSDA)

* Orthogonal PLSDA (oPLSDA)

* For this data set, they were not needed

Heat map — top 25 ions
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