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Introduction: Autocatalytic sets must have been an intriguing feature of prebiotic molecules 

to generate first life-like scenarios on Earth [1-3]. Such autocatalytic sets brings a network-based 

perspective in origin-of-life where ideas of cooperativity between earlier molecules [1], collec-

tive fitness [2,4] and storing information in group of molecules [5] can be applied. Though there 

is considerable theoretical work promoting the network-based approach in origin-of-life [2,3,6], 

empirical studies targeting different properties of network in context of origin-of-life are still 

scarce. Recently, small RNA fragments of Azoarcus group I intron have been shown to sponta-

neously recombine to generate fully-functional ribozymes by forming cooperative and autocata-

lytic networks [7,8]. Such RNA recombination system have potential of overcoming the hurdle 

of error-catastrophe in a pure replication-based origin-of-life system [9]. However, here individ-

ual networks in isolation were not studied. In the current work, we are exploiting RNA networks 

formed by Azoarcus group I intron ribozyme to assess different network-level parameters [4,6] 

with an ultimate goal of demonstrating Darwinian-like evolution with such rudimentary RNA 

system. In order to explore the total network space, we have developed a high-throughput exper-

imental set-up by combining droplet-microfluidics[10] with next-generation sequencing by 

which RNA networks can be sequenced in each droplet at an unprecedented resolution (Figure1). 

 

Figure 1 – Schematic representation of a high-throughput method to create a diverse library of RNA networks 

from the fragments of Azoarcus group I intron ribozyme. Using droplet-based microfluidics each of the network 

from the library can be analyzed at high-resuloution. 

Using this set-up, we have analyzed a diverse RNA network library containing between 2-12 

membered networks. Initial analysis revealed that network topology could be a strong determi-

nant for growth of a network. More efforts are now focused on evaluating the relation between 

network topology and ‘fitness’ and future experiment will also address robustness and evolvabil-

ity of such networks. 
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