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Life	
   may	
   best	
   be	
   understood	
  
as	
   molecular	
   information	
  
streaming	
   at	
   the	
   nanometer	
  
scale.	
   The	
   diversity	
   of	
   DNA	
  
sequences,	
   both	
   known	
   and	
  
yet	
   to	
   be	
   characterized	
  
throughout	
   Earthly	
   realms,	
  
along	
  with	
  the	
  vast	
  repertoire	
  
of	
   catalytic	
   and	
   structural	
  
forms	
   of	
   proteins,	
   constitute	
  
the	
   dynamic	
   evolving	
  
molecular	
   network	
   that	
  
underpins	
   our	
   tree	
   of	
   life.	
  
Most	
   remarkably,	
   the	
   information	
   flow	
   is	
  
achieved	
   with	
   two	
   foundational	
   biopolymers	
  
locked	
   in	
   mutualistic	
   synergy	
   through	
   three	
  
hierarchical	
   dimensions,	
   ultimately	
   yielding	
   life	
  
as	
   we	
   currently	
   know	
   it.1,2	
   We	
   will	
   show	
   how	
  
covalent	
   macromolecular	
   synthesis	
   can	
   be	
  
intimately	
   tied	
   to	
   non-­‐covalent	
   folding	
   and	
  
supramolecular	
  associations;	
  we	
  will	
  also	
  define	
  
several	
   of	
   the	
   chemical	
   and	
   physical	
   functions	
  
emerging	
   from	
   these	
   diverse	
   structural	
  
networks.	
   Dynamic	
   feedback	
   processes,	
   both	
  
chemical	
   and	
   physical,	
   and	
   cooperatively	
  
expressed	
  across	
  all	
  dimensions	
  of	
  the	
  network,	
  
underpin	
   the	
   DCN’s	
   evolutionary	
   potential.3-­‐5	
  
These	
   results	
   suggest	
   a	
   range	
   and	
   degree	
   of	
  
order	
  accessible	
  with	
  nucleic	
  acids	
  and	
  peptides	
  

that	
  can	
  yield	
  a	
  remarkably	
  
wide	
   diversity	
   of	
   phases,	
  
from	
   compartments	
   to	
  
metabolism	
   and	
  
informational	
   polymers.	
  
While	
   less	
   effective	
   than	
  
extant	
   biology,	
   we	
   will	
  
demonstrate	
   that	
   specific	
  
phases	
   can	
  be	
  propagated,	
  
selected,	
   and	
   exploited	
   for	
  
their	
  unique	
   structural	
   and	
  
chemical	
  functions.	
  Even	
  in	
  
this	
   limited	
   sampling,	
   the	
  
mutualism	
   of	
   scaffolds	
  

available	
   for	
   the	
   creation	
   of	
   cooperative	
  
functions	
   and	
   supramolecular	
   order	
   appears	
  
limitless	
   and	
   poised	
   to	
   expand	
   our	
  
understanding	
   of	
   the	
   astrobiological	
  
possibilities.	
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