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Metabolomics of Hydrocarbon Degrading Bacteria from Antarctic Environments
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Introduction


We have recently isolated and described a group of hydrocarbon degrading bacteria from Antarctic environments [1, 2, 3]. In particular, the strain ADH belonging to the genus Rhodococcus has the capacity to degrade complex mixtures, such as crude oil, diesel oil, kerosene and aliphatic hydrocarbons. 
In order to gain knowledge on the metabolism responsible for the degrading activity of ADH, we carried out a NMR-based metabolomics study of this organism grown under different conditions. 
Experimental

ADH strain was grown in minimal medium supplemented with different sources of carbon and energy: i) diesel, ii) citrate, iii) 14-C hydrocarbons and iv) nutritive broth. The cells were cultured at two different temperatures, 5 °C and 20 °C. A total of 80 samples divided into 8 treatments were prepared. Cell lysis was set up for optimal preparation of cellular metabolites. Soluble extracts were prepared and metabolites were detected and analyzed by NMR with CECIM´s 600 MHz 5-mm cryogenic probe. For each sample, 1H NMR 1DNoesy and J-Resolved spectra were conducted. 1H-13C-HSQC and 1H-TOCSY spectra were carried out for selected samples within each group in order to perform a subsequent identification of metabolites. 

Results and Discussion

The results from a principal component analysis is shown in Fig.1. We further proceeded to identify the individual metabolites responsible for the overall variation between the two treatments using 13C-1H-HSQC spectra and COLMAR server. Assigned metabolites were manually validated by 1H-TOCSY. The loadings were analyzed and the individual signals manually inspected (Table I). 
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	Metabolite
	Level
	T-test P-value

	Acetic acid
	Decreased
	<0.01

	Alanine
	Increased
	<0.001

	Aspartic acid
	Increased
	<0.001

	Betaine
	Decreased
	<0.001

	Ethanolamine
	Increased
	<0.01

	Glycerol
	Increased
	<0.001

	Phosphoethanolamine
	Decreased
	<0.01



Conclusions

From the overall metabolic analysis, significant differences between ADH cells grown in 14-C hydrocarbons and ADH cells grown in control media were observed. Differential metabolites were identified. 
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Table I Differential metabolites assigned. Relative levels with respect to cells grown in nutritive broth.





Fig.1 PCA analysis of ADH cells grown on nutritive broth (blue dots) and 14-C hydrocarbons (brown dots)








