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Metabolic compositional profi les, consisting of hun-

dreds of compound intensities, are increasingly used 

at SCRI to characterise samples of different genotypic 

and environmental backgrounds.   We illustrate two 

exploratory statistical analyses using profi les consisting 

of 78 GC-MS polar and 52 non-polar compounds from 

156 potato tuber samples.  The mother plants, grown 

from true seed in a glasshouse, represent the four main 

cultivated groups of potato within the broad defi nition of 

Solanum tuberosum, Andigena, Phureja, Stenotomum 

and Chilean Tuberosum, with 78, 43, 24 and 11 acces-

sions, respectively.

The fi rst approach is to identify the main sources of 

variation using all 130 compounds.  Principal compo-

nents (PCs) achieve this by partitioning all the variation 

into uncorrelated variables, the fi rst few of which often 

summarise broad effects.  Interpretation of the principal 

components is achieved through ‘loadings’, the relative 

contributions of each metabolite, and ‘scores’, the sam-

ple values on the components.

Loadings show that the fi rst PC describes total metabo-

lite content and Fig. 1 (a) shows that this is negatively 

correlated with % dry matter content for each group 

except Tuberosum.  The third PC is dominated by fruc-

tose, glucose and sucrose and Fig. 1 (b) suggests that 

Figure 1  Relationship between principal components and 
% dry matter (a) PC1 – Total metabolite content (b) PC3 – 
sugar content.
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Andigena
Phureja
Stenotomum
Tuberosum

Glycine
Homoserine
Nonacosanoic acid (29:0)
Heptacosanol (27:0-ol)
Nonacosanol (29:0-ol)

Asparagine
Tetradecanoic acid (14:0)
Heptadecanoic acid (17:0)
Octadecanoic acid (18:0)
Eicosanoic acid (20:0)
Docosanoic acid (22:0)
Tetracosanoic acid (24:0)
Hexacosanoic acid (26:0)
2-hydroxy tetracosanoic acid (2-OH 24:0)
Solanid_5_en_ol
Tricosanol (23:0-ol)
Tetracosanol (24:0-ol)
Hexacosanol (26:0-ol)

Figure 2  Accumulated expression clusters 
(a) predominantly long chain odd-carbon fatty acids and alcohols  (b) predominantly even-carbon fatty acid and alcohol homologues.
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levels of these sugars are relatively high for Tuberosum 

and low for Stenotomum.

The second approach identifi es individual metabolites 

which are differentially accumulated among the groups.  

This is achieved by analysis of variance of each metabo-

lite separately.  A signifi cance cut-off corresponding to 

a false discovery rate of 2% identifi ed 59 metabolites 

which were accumulated differentially.  Hierarchical clus-

tering, based on pairwise standard errors of difference 

between groups, partitioned these metabolites into 

groups of similar signifi cance patterns across the four 

groups.   

Three main groups of biosynthetically-related, non-polar 

metabolites (composed of saturated fatty acids and 

fatty alcohols) were identifi ed, differing predominantly in 

the length of their carbon chains and in the presence of 

chains with odd and even numbers of carbon atoms. 

It is also of note that unsaturated fatty acids, the major 

constituents within the non-polar metabolites, do not 

appear in any of the clusters and therefore do not show 

any signifi cant inter-group variation. This could refl ect 

differences in the specifi city of the enzyme systems re-

sponsible for synthesis of long carbon chains, similar to 

those observed for various leaf lipids (Shepherd, 2003; 

Shepherd & Griffi ths, 2006).  Fig. 2 (a) shows the group 

which includes long chain odd-carbon fatty acids and 

alcohols, whereas in Fig. 2 (b) the cluster consists main-

ly of even-carbon fatty acid and alcohol homologues. 

The different patterns probably refl ect the existence of 

parallel pathways for synthesis of odd and even carbon 

components, and a shift in the partitioning of precursors 

between the pathways in Phureja and Stenotomum in 

comparison with Tuberosum and Andigena.
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