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The RNA world hypothesis

An RNA which cleaves RNAg N

RNA :
ASupports genetic information
Als able of catalysis

Resolves the chicken and egg
oroblem of DNAC protein
nolymerase (Woese 1968).

The ribosome is a ribozyme !




Transitions in a prbiotic RNA world
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Hernandez & Piccirilli, Nat. Chem. (2013)

The ordering of these steps and their nature are not known at all !



PART 1:
compartmentalization and replicative parasites
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Templatebased replication

¢ KS & F ApNlgmierase mdoé of RNA ?
SO dzyly26ys o0dzi ASGOGAY3I Of 28 SNX
The problem of the error threshold (Eigen 1971):

L<In(s)/(1 - q)



The fundamental problem of parasites

Spiegelman experiment g ¢
(PNAS 1965)_ g in test tubes
infectious RNA replicated 3
I € ength of replicate
by the Qbeta-replicase 2 e
5| 600

. number of transfers
Fig. 5. Results of Spiegelsman's experiment with self-replication of RNA contained in
virus Qf. The delayed loss of virus in-formation (functional structure) is very well visible.
(After A. Danchin "Ordre et dynamique du vivant”, Seuil, Paris, 1978)




Compartments and parasites

The stochastic corrector model:
group selection at a compartment level.




Early compartmentalization scenario

Fatty acid vesicles Clusters
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The Quest for the RNA replicase

Turn a seksplicing RNA into a ligase (transesterifaction reaction) and optimizeotgtr processivity,
generality, fidelity.

Non exhaustive list:

A Zaug & Cech 1981, from tetrahymena : 15 nt, needs primer, does not stop, no generality
A Doudna & Szostak 1989: multiple tuower ligation of successive fragments

A Bartel & Szostak 1993: in vitro evolution of RNA ligase from random pool

A Ekland & Bartel 1996: only copies specific templates

A Johnston (Bartel group) 2001 : length ~200 nt, process 14 nt, general, fidelity = 0,967

A X

A Wochner 2011 (Holliger lab) by evolution in emulsions: process up to 95 nt, fidelity > 99 %

A Attwater 2013 Holliger lab: R|b0§ymes extends 206 nt, longer than itselice (euctetic phase) at
M /X GF 1S4 o RlIéaxX odzi y2G &Sd 3ISYSNIt X



A model protocell
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Pre-biotic cycles of RNA replicators

compartmentalization
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