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Prebiotic catalysis was undoubtedly of paramount 

importance for generating pools of raw materials in the 
Hadean to open the flood gates for the emergence of 
life.  Interesting similarities in composition and com-
position of various iron-sulfur minerals and active 
metal clusters in proteins have been long been realized 
[1]. In addition, a number of complex iron-sulfur en-
zymes catalyze reactions such as dinitrogen reduction, 
hydrogen oxidation, proton reduction, carbon monox-
ide oxidation, and carbon dioxide reduction that would 
be envisioned to be key in maintaining pools of reac-
tants for the generation of the building blocks of bio-
molecules. These parallels suggest more than coinci-
dence and provide the framework for carefully examin-
ing the commonalities in terms of structure and reac-
tivity of minerals, their derivatives and metal-
containing enzymes the context of rationalizing a con-
tinuum that spanned the emergence and evolution of 
life. 

The broader chemistry community has had a long 
standing peripheral interest in relating organometallic 
structure and reactivity to prebiotic chemistry.  In re-
cent years the role of iron sulfide catalysis in the origin 
of life has become more prominent, for a review see 
[2].  In parallel, the capabilities of the tools for effec-
tively relating physical and electronic structure of or-
ganometallic enzymes has improved exponentially.  
These two factors have lead to an increase in the role 
of the more traditional organometallic chemistry com-
munity in astrobiology and prebiotic chemistry.  In-
deed we are at a critical juncture in terms of the 
knowledge base concerning prebiotic catalysis and the 
conditions of early Earth in which traditional view-
points and approaches on organometallic structure and 
mechanism could make seminal contributions to bridg-
ing the gap between mineral motifs and biological 
metal clusters in enzymes [3].   

It, thus, appears plausible that Astrobiology may 
find itself at the beginning of a renaissance period 
where advances in abiocatalysis and biocatalysis using 
transition metal sulfide clusters/minerals mutual rein-
force a refinement in our understanding of the potential 
for life’s emergence.  In order to aid such a potentiality 
a number of biochemists, geochemists, and chemists 
gathered at the recent workshop held at Tempe, AZ.  

The product of the both the preliminary work leading 
up to the workshop and products that continue to 
emerge from the workshop will be discussed in light of 
the Astrobiology community’s current strengths across 
the disciplinary spectrum where these disciplines inter-
sect the question of life’s origins.  Discussion will be 
solicited in order to ensure that the full scope of possi-
ble cross-disciplinary research is successfully realized. 

[1] McGlynn., et al. (2009). Dalton Trans. 4274-4285.  
 
[2] Cody G. D. (2004) Ann. Rev. Earth. Planet. Sci, 32, 
569-99.  

[3] Milner-White, E.J., Russell, M.J. (2008) Biology Direct 
3, 3: doi:10.1186/1745-6150-3-3 
 

5566.pdfAstrobiology Science Conference 2010 (2010)


