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Introduction: The widely accepted “RNA World” 

theory suggests that RNA pre-dated DNA as the domi-

nant informational biopolymer,[1] but RNA suffers from 

an inability to self-assemble from its constituents. As a 

result many have postulated that RNA was in fact pre-

dated by a “simpler” dominant informational biopoly-

mer that was capable of self-assembly under early 

Earth conditions.[2] 

Numerous structures of the pre-RNA polymer(s), 

so-called XNAs, have been proposed and are typically 

modeled after DNA and RNA in that they are com-

posed of non-covalent recognition elements, homoge-

neous structural backbones, and inter-monomer linkage 

moieties).[3] The proposed XNAs therefore maintain 

homogeneity at backbone level (utilize a conserved 

structural chemical entity) while allowing heterogenei-

ty only at the recognition element level (use four dif-

ferent nucleobases). But, was this backbone homogene-

ity strictly conserved throughout the evolution of RNA 

from pre-RNA candidates? 

We hypothesize that cross reactive monomers of 

the differing dominant biopolymers could have coex-

isted during the transitional periods between the pre-

RNA era, the RNA World, and the current DNA World 

allowing the existence of hybrid biopolymers with het-

erogeneity in the backbone and recognition element 

(Figure 1). These hybrids could have facilitated the 

transfer of information and/or function between the 

homogeneous backbone systems. We are interested in 

exploring what effects a heterogeneous (mixed) back-

bone will have on 

informational biopol-

ymers. This is 

achieved, initially, by 

studying the basic 

base-pairing proper-

ties of biopolymers 

with alternating (chi-

meric) backbone func-

tionality. 

We have focused 

on one XNA, specifi-

cally, an isomer of the 

glycerol nucleic acid 

backbone 

(isoGNA).[4] Part of 

this work will high-

light the base-pairing 

properties of chimeric 

backbone oligomers 

containing combinations of RNA- and isoGNA-based 

moieties as possible prebiotic informational biopoly-

mers. Preliminary results show that self-complementary 

chimeric RNA/isoGNA oligonucleotide sequences 

composed of adenosine-thymidine repeats exhibit 

greatly increased base-pairing properties compared to a 

similar all isoGNA-based system, and form secondary 

structures not observed in analogous RNA sequences. 

We are also interested in comparing base-pairing 

properties of chimeric DNA/RNA oligonucleotide se-

quences. Since the “parent” biopolymers for these hy-

brids can be directly studied we are able to see how 

these mixed backbone systems could have eased the 

prebiotic transition from the RNA World to the DNA 

World.[5] Preliminary results from this study indicate 

that the DNA/RNA chimeric systems show base-

pairing that is weaker than that found in the homo-

DNA- or homo-RNA-based systems which could have 

implications for replication and information transfer in 

the enzyme-free environment of the RNA World. 
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Figure 1 Proposed transition of Pre-RNA World to RNA World to DNA World via hybrid (chi-

meric) informational biopolymers. 
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