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A curious fact of the history of molecular genetics 
is the extent to which the field has been informed by a 
linguistic metaphor,  especially in  its  formative days. 
Early on,  the  genetic  code was viewed as  the  "lan-
guage of life" [1] - a molecular text that could be read, 
written,  and interpreted.  Echoes of this metaphor re-
main today in the linguistically-rooted names of fun-
damental  genomic  processes  like  transcription and 
translation. François Jacob memorably called this "the 
linguistic model in biology" [2]. Beyond Jacob, a vari-
ety of linguists  and  biologists  have  noted  structural 
and functional commonalities between the genetic and 
linguistic codes [3,4,5,6,7].

I  suggest  that  this  historical  metaphor  may be of 
some  interest  to  astrobiology,  where  understanding 
how to recognize non-standard forms of life that may 
exist  elsewhere  in  the  universe  remains  a  key chal-
lenge. Abstracting the necessary and sufficient condi-
tions  for  calling  a  system  living is  generally  con-
sidered to be difficult because, among other  reasons, 
our  sample  size  is  N=1,  i.e.,  life  as  we  know  it 
[8,9,10,11]. As a result, it is argued, we have no other 
concrete examples that we can use to distinguish those 
features of life that are necessary from those that  are 
contingent.  Thus  we lack  what  Cleland  and  Chyba 
call a "general theory of the nature of living systems" 
[8].

Whether  this  is  true,  I  would  argue,  hinges  on 
one's view of Jacob's "linguistic model." Is it no more 
than just a useful metaphor - or can stronger claims be 
made? In  other  words, are the genetic code and lan-
guage  two  fundamentally  different  naturally-arising 
information systems or are they but two different  ver-
sions of the same sort of system? Despite their obvious 
physical  differences,  both  are  naturally-arising  sym-
bolic systems using small,  fixed alphabets,  in  which 
the linear  symbol strings constrain or harness an un-
derlying dynamics [12]. Both have the hereditary ca-
pacity  to  accumulate  information  over  time  and  to 
evolve by natural  selection. And both share a similar 
set of difficult "origin"  problems due to the non-sur-
vival  of transitional  forms.  Further,  recent  develop-
ments in bioinformatics have shown both to be amen-
able to the same kinds of mathematical  grammatical 
and cladistic analyses [13,14].

What makes these questions interesting for astrobi-
ology is  the  potential  of increasing  our  sample  size 
from N=1 to N=2. In other words, if the genetic code 
and language are two versions of the same sort of sys-
tem,  then  we have two examples to study and  com-

pare. Lists of life's necessary characteristics almost in-
variably include references to its information-carrying 
capabilities embodied in the genetic code [8,9,11]. But 
if the genetic code and our high-level language have a 
concrete, functional equivalence, there are lessons that 
can be applied  more broadly to our understanding of 
life, perhaps becoming a candidate for a "general the-
ory of the nature of living systems."
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