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Moreira and López-García put forward their 
review (Ten reasons to exclude viruses from 
the tree of life. Nature Rev. Microbiol. 7, 
306–311 (2009))1 as a decalogue on the posi-
tion of giant viruses in the tree of life, mainly 
directed against our work on Mimivirus2. 
My opinion is that, according to K. Popper3, 
this reaction is more religious than scientific, 
and more the result of deductions than 
observed data. I propose an eleventh reason 
to exclude viruses from the tree of life: there 
is no such thing as a tree of life. The idea of a 
tree of life, which stringently follows Darwin 
theory4, is not pertinent in the genomic 
age5. Because of the occurrence of lateral 
gene transfer, specifically in the ‘mobilome’ 
category of selfish genes, we know that cur-
rent organisms are chimeric, and made of a 
mosaic of sequences of different origins that 
makes the tree of life theory obsolete6. This 
indeed accords with the view of R. Dawkins 
(the selfish gene)7, and makes the tree look 
more like a forest5. The tree  propounded 
by Darwin would be obtained only gene by 
gene, and possibly is pertinent mainly for 
16S ribosomal DNA; of course this excludes 
viruses that are devoid of ribosomes. 
However, Mimivirus has many genes of 
different origins, allowing us to create many 
trees of different forms.

There is no universal tree, and life has 
no scientific sense either. Life should not 
be defined by considering only definitive 
biological properties; our definition of life 
should evolve to integrate all of our knowl-
edge at a specific moment. Therefore, to 
define life (if one would want to, and there is 
no consensus on this), all known biological 
data should be integrated. It is difficult to 
differentiate the ‘life’ of giant viruses such as 
Mimivirus from many proteins, RNA and 
genes, and to differentiate the same genetic 
code from that of intracellular Archaea and 

Bacteria. Moreover, large viruses have a 
similar size and life cycle, within a created 
vacuole (the viral factory), as intracellular 
bacteria such as Chlamydia2. Finally, giant 
viruses also have their own viral parasites8. 
Indeed, viruses are a part of biology (a word 
that is derived from the Greek ‘biola’, mean-
ing the study of life). The controversy about 
the word ‘life’ (also quoted as unscientific 
by K. Popper3) is not my ‘cup of tea’. If I 
had to choose a definition of life, I would 
prefer that of Shakespeare in Macbeth: it is 
“A tale, told by an idiot, full of sound and 
fury, signifying nothing.” Finally, I am 
primarily a biologist (a man studying life, 
etymologically), and I am therefore happy 
to provide data challenging old concepts 
and definitions. If this is hurting dogmas I 
do not really care, and I repeat, as quoted 
by Galileo in response to church sanctions, 
“eppur si muove”, meaning that facts will 
resist theories.
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