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Introduction:  The synthesis of extant ribonucleosides 

and their homogeneous polymeric forms (RNA) under prebi-

otic conditions, still remains enigmatic. Given the likelihood 

of the “prebiotic clutter”, we herein present a model which 

introduces the possibility that RNA emerged from polymers 

which were heterogeneous in both their nucleobase and sugar 

composition. 

Results from the Formose reaction[1] and the ‘Glyox-

ylate Scenario’,[2] both suggest that pentulose sugars could 

have existed in greater quantities than pentose sugars on 

prebiotic Earth. With a focus on the sugar moiety, we have 

synthesized and characterized alternative nucleoside analogs 

based on the pentulofuranose sugar, β-L-ribulose, and its 

acyclic analog known as isoGNA.[3] Although preliminary 

investigations determined that homogeneous polymers con-

sisting of these alternative nucleic acids demonstrate limited 

to no Watson-Crick pairing,[3, 4] synthetic chimeric oligo-

nucleotides designed with ribuloNA- or isoGNA-based nu-

cleosides strategically positioned within RNA oligomers 

exhibit unique base-pairing properties and structural confor-

mations. Our results illustrate the importance of the back-

bone’s influence on base pairing, and lend credence to the 

possibility that a homogeneous-backbone informational sys-

tem such as RNA, could have emerged from pre-RNA poly-

mers with heterogeneous backbones.[5, 6]   
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