June 11th - June 16th
Congress Center Davos
Davos, Switzerland

DNA Habitat and RNA Inhabitants

Viruses, Mobile Genetic Elements, Viroids, Introns, Ribozymes and other RNAgents

Evolution of Diversity Conclusions:

20th century: Innovation by error Cooperative Ensembles of RNA stem loops, Viruses, and subviral Consortia
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21st century: Innovation by de novo generation

Cooperative and integrative RNA stem loop consortia ’ drive variation (genetic novelty) coherent with syntax (Chargatt Rules),

semantics (Function) and pragmatics (Context) of nucleic acid language
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Smit, S, Yarus M, Knight R. (2006) Natural selection is not required to explain universal compositional patterns in rRNA secondary structure categories. RNA 12:1-14

From single RNA stem loops to RNA polymerase rihozyme modularity

Step 1. Random RNA polymerization Step 2: Folding of RNA oligomers Step 3: Ligation and modular evolution Step 4: Towards the first RNA polymerase

Cheng LK, Unrau PJ (2010) Closing the circle: replicating RNA with
RNA. Cold Spring Harb Perspect Biol. 2010 Oct;2(10):a002204.
doi: 10.1101/cshperspect.a002204.

Briones C, Stich M, Manrubia SC (2009) The Dawn of the RNA World: Toward Functional Complexity through Ligation of Random RNA Oligomers. RNA 15: 743-749.

Functional domains: RNA-binding, DNA-binding, Protein-binding

Functional . L L
domains Protein binding DNA binding 60nformational switc}
RNA binding

Guide

Control device

: o Conformational -

Ei?]dr)i;cgeln - A blndmg switch No RNA ‘“x\ Target proteins to genomic regions
L ¥ UL g o "
BO000CS R g AN Coordinated Protein binding R Proteins impart function

Q-3 ..:° 0 . ol . | - .
55, Sl Ei"n";ﬁ:g rzcgzgggg »- ribonucleoprotein
.:..:::::. E :ooo....:. - fUﬂCtiOﬂ 3 ﬁ

Mercer TR, Mattick JS (2013) Structure and function of long noncoding RNAs in epigenetic regulation. Nat struct mol biol 20(3): 300-307.

RNA stem loop consortia generate RNAgent-ldentities (e.g. viruses)
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