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Abstract

The concepts of the origin of the genetic codetardiefinitions of life changed dramatically
after the RNA world hypothesis. Main narrativesniiolecular biology and genetics such as
the “central dogma”, “one gene one protein” andriftoding DNA is junk” were falsified
meanwhile. RNA moved from the transition intermeelianolecule into center stage.
Additionally the abundance of empirical data conc®y non-random genetic change
operators such as the variety of mobile genetimetds, persistent viruses and defectives do
not fit with the dominant narrative of error rep@limn events (mutations) as being the main
driving forces creating genetic novelty and divigrsiThe reductionistic and mechanistic
views on physico-chemical properties of the genetce are no longer convincing as
appropriate descriptions of the abundance of nadem genetic content operators which are
active in natural genetic engineering and natueabgne editing.
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1. Introduction

While the RNA world hypothesis is strongly suppdrtgy an abundance of detailed results in
RNA biology and virology the origin of biologicalelection in contrast to prebiotic chemistry
remains unknown. Although several promising apgneaanvestigate this borderline between
life and non-life empirically and theoreticallyei.coherent and essential use of nucleic acid
codes for genetic information generation, storagel &eredity, a breakthrough with
convincing explanatory power is lacking (Lehman 201The complementary features of
genetic phenomena that are clearly absent in prebjcsuch as usage of (i) combinatorial
rules of nucleotide syntax (ii) the context depearidpragmatic) transcription that lead to (iii)
the final function (semantics) of the transcriptipnoducts are not part of quantitative
analyses in molecular biology and genetics. Tloeeeit is less helpful to simply ignore these
features and to propose a gradual emergence quebiotic chemistry into biology (Eigen
and Schuster 1982; Szathmary and Maynard Smith; d8yr 2004; Goldenfeld and Woese
2011, Koonin 2011, Yarus 2011, Waechtershauser)20tis review will therefore look at
essential features of natural codes that may eadiew definition of life.

2. Deficitsof the old main narrativesin molecular biology and genetics

For decades it was assumed that if the genetic cepeesents a context-free universal
grammar determined exclusively by natural laws,yoap events can form only identical
copies of the wild type. If there is any changesuth copies it is correct to term them as
replication errors. Error replications (mutatio@sg a key element in explanatory models of
the evolutionary origin of genetic diversity, beirlge ultimate resource for biological
selection.

More detailed, error-prone RNAS are a resource generating genetic diversity
followed by selection out of cumulative serieseofor replications. If the error rate is too
high, then genetic content gets lost, followed bgsi-species collapse. Thus the genetic code
looks like an emergent property of self-organizmmgtter and information that underlies
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