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The recent editorial by Timothy Vogel 
et al. (TerraGenome: a consortium for the 
sequencing of a whole-soil metagenome. 
Nature Rev. Microbiol. 7, 252 (2009))1 

appears to represent a departure from 
the previous literature on sequencing soil 
metagenomes. In this editorial, the usual 
arguments are presented about the well-
documented lack of understanding of many 
soil processes that contribute, for example, 
to environmental and climate change. As 
other authors have done repeatedly in recent 
years2,3, Vogel et al. emphasize the fact that 
“Although microorganisms are responsible 
for key functions in soils, only a small 
percentage (less than 0.5%) have been grown 
in the laboratory and genome sequences 
are only available for a select few.” However, 
unlike other articles that start with these 
same preambles and move on to describe 
the advantages of metagenomics, Vogel et al. 
are careful not to present metagenomics 
explicitly as a way to resolve the problem 
of unculturable microorganisms. On the 
contrary, they acknowledge that they “...will 
need to develop and apply new approaches 
to cultivate the previously uncultivated 
and rare members of the soil community 
to assign functions to the vast number of 
unknown or hypothetical genes that will 
undoubtedly be found.”

This candid admission suggests a form 
of circularity in the traditional reasoning 
behind whole-soil metagenome sequenc-
ing projects. Many readers of this editorial 
are likely to be left with the impression 
that, when all is said and done and after 
large financial resources have been spent 
on developing the appropriate extraction 
methods and on sequencing the estimated 
terabases of the metagenome in the Park 
Grass soil (Rothamsted, United Kingdom), 
one will be back to square one, faced with 
the task of having to deal with the 99.5% 
of microorganisms that are still uncultur-
able, or at least uncultured, to make sense 
of the metagenomic data. At that point, as 
well as a sizeable effort to finally culture 
these uncultured organisms, additional 
large pots of money will be needed to carry 
out indispensable research efforts in other 
‘meta-omics’ approaches (for example, 

metatranscriptomics, metaproteomics and 
metametabolomics)4–6 to obtain information 
that complements the metagenomic data.

In the absence of clear indications from 
metagenomics researchers that the scenario 
described above is not going to unfold, the 
scientific community should perhaps reflect 
on whether the proposed sequencing of the 
whole-soil metagenome is a wise step to take 
at this stage or a good way to spend scarce 
research money, even though it is technically 
feasible and regardless of the opportunity 
that it affords to keep financially struggling 
sequencing facilities in business. Alternative 
approaches such as traditional ecological 
research, complemented by molecular biol-
ogy techniques7,8, may ultimately yield better 
results, especially if they were to be carried 
out in the context of current work on the spa-
tial microheterogeneity of soils and emergent 
behaviours at the macroscopic scale. Recent 
research9–12 indicates that, under various cir-
cumstances in soils, bulk (spatially averaged) 
measurements provide insufficient or even 
misleading information, a feature that may 
be shared by the outcomes of metagenome 
sequencing. From this perspective, spatially 
targeted metagenomics might be a better 
step forward than whole-soil metagenomics, 
provided that one could design methods to 
sample microorganisms at a fine resolution in 
soils and then analyse their genetic make-up. 
Another appealing alternative to whole- 
soil metagenomics is functionally targeted 
metagenomics, carried out by substrate-
specific labelling of microbial DNA using 
stable isotope probing13.

At this juncture, it seems that the field 
of environmental microbiology would 
benefit from an in-depth debate in which 
the various interested parties, including 
molecular biologists, microbial ecologists 
and non-microbiologists, present and dis-
cuss, in detail, the ultimate, true benefits of 
whole-soil metagenomics, before proceeding 
head-first with this time-consuming and 
potentially onerous operation.
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