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Although the prebiotic origins of nucleic acids have 

been studied for more than half a century, it remains 
unclear whether nucleotides are more easily derived 
from serial condensations of integral subcomponents, 
or “holistic” organic processes [1-5]. Oro’s discovery 
that hydrogen cyanide oligomerizes over the course of 
days to generate adenine is an early testament to the 
abiotic accessibility of purine nucleobase constituents 
[6]. While meteoritic amino acids have been long es-
tablished [7], unequivocal evidence for extraterrestrial 
nucleobases is recent [8]. In particular, the detection of 
terrestrially rare nucleobases in a wide range of carbo-
naceous meteorites notably expands the inventory of 
molecules that would have been available on the early 
Earth and elsewhere during periods of heavy bom-
bardment [8,9]. Within this expanded inventory, a di-
verse array of nucleobases capable of association by 
hydrophobic or metal mediated interactions may be 
anticipated, in addition to those that hydrogen bond.  

Extraterrestrial “nucleobases” capable of metal-
ion-mediated base pairing have been reported. Pyri-
dine, pyridine-2-carboxylate and pyridine-2,5-
dicarboxylate have been recently identified in carbona-
ceous chondritic meteorites [10]. These pyridine deriv-
atives serve as the foundation for metal-mediated DNA 
base pairs that have been synthesized in past work and 
shown to pair in DNA double helices alongside natural 
base pairs [11,12].  

Additional examples of extraterrestrial nucleobases 
capable of metal-ion-mediated base pairing await iden-
tification, in much the same way that additional exam-
ples of hydrogen bond forming extraterrestrial nucleo-
bases also await identification. Indeed, purine itself 
was among the extraterrestrial nucleobases identified 
by Callahan et al in 2011 [8]. Purine is expected to 
react with carbon dioxide under astrophysical condi-
tions to yield purine carboxylates, including purine-6-
carboxylate and purine-2,6-dicarboxylate in analogy 
with the known reaction of pyridine with carbon diox-
ide to give pyridine carboxylates as demonstrated in 
the laboratory (and as evidently occurs astrophysically 
given their recent identification in CM chondrites; 
[10]). The Switzer laboratory has recently synthesized 
and characterized metal-ion-mediated base pairs that 
incorporate extraterrestrially relevant purine carbox-
ylates and pyridine, respectively [13,14]. The presenta-
tion will explore the prebiotic and early biotic func-
tional fitness of these astrophysically plausible nucleo-

bases capable of metal-ion-mediated base pair for-
mation.  
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