
July 16-21, 2017 at UC San Diego, CA, USA 

In vitro RNA-peptide co-evolution system for screening ATP-binding RNP 
 

K. Fujishima1,2, D. Greenberg3, A. Kobayashi Y1,4. Kuruma1,  
R. Mizuuchi5, L. J. Rothschild6 and M. A. Ditzler6 

 
1Earth-Life Science Institute (ELSI), Tokyo Institute of Technology, Ookayama, Meguro-ku, 

Tokyo, 152-8550 Japan. 2Universities Space Research Association (USRA), NASA Ames Re-
search Center, Moffett Field, CA 94035-1000, USA 3Brown University, Providence, RI 02912, 
USA 4Université Pierre et Marie CURIE, Paris, 75005 France  5Graduate School of Information 
Science and Technology, Osaka University, Yamadaoka, Suita, 565-0871, Japan, 6NASA Ames 

Research Center, Moffett Field, CA 94035-1000, USA. 
 

* fuji@elsi.jp 
 
Introduction: The advent of biological polymers was a key step for the emergence of life. 

Modern organisms use proteins to achieve energy harvest and transfer in various ways to sustain 
structural organization through reproduction of molecules. Whereas “evolvability” of the biolog-
ical system is maintained by replicable nucleotide polymers that undergo Darwinian evolution. 
Here Functional RNA-protein complexes (RNPs) represent perhaps the oldest conserved molecu-
lar assemblies in cells, such as ribosome carring out transfer of information from RNA to protein. 

In order to answer questions regarding the emergence and historical trajectories of the co-
evolution of RNA and proteins leading to RNPs, we established an in vitro system using a syn-
thetic DNA library consist of both random 60 mer non-coding RNA and a random 42 aa amino 
acid peptide region. We performed used an mRNA-display method along with in vitro translation 
system to display both random RNA and random peptides to screen for a potential ATP-binding 
RNA/peptide/RNP candidates. High-throughput sequencing and bioinformatics analysis of the 
first round screened RNP library present demonstrated minimal enrichment at the RNA sequence 
level. with no significant concensus RNA secondary structure. However at the peptide level, the 
coding region have showed the enrichment of lysine, asparagine, and methionine among the 
over-represented clusters of coding sequences. Further investigation will involve optimizing the 
yield of RNA-peptide conjugates during mRNA-display, performing further enrichment on the 
RNP population, and comparing the results to those of RNA- and peptide-only trajectories. 
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