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Introduction Results Conclusions
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evolutionary biology is the relative prominence o ohdy aeohabic Bt available is utilized by Nature. strength as it gives us the ability explore counterfactual
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developmental bias versus natural selection. - 2. Remarkably, only a small numbers of questions [4] such as: what kind of phenotypic variation

In this paper, we demonstrate quantitatively that
developmental bias is the primary explanation for the i

occupation of the morphospace of RNA secondary | '{“;,

structure (SS) shapes. Coarse-grained SS classes 3
methods are defined using RNAshapes method,
where we measure the frequencies that non-coding
RNA SS shapes appear in nature.

sequences are needed to recover the
full set of abstract shapes in the
fRNAdb database.

G-sampling remarkably predicts the
frequency with which structures are
found in nature.

did not appear due to phenotypic bias. According to our
knowledge thus far, this system provides the cleanest
evidence yet for developmental bias, hence strongly
affecting evolutionary outcomes. A strong phenotype
bias is also shown on many other GP maps [5,6]. An
important future work question will be whether there is
a universal structure to this phenotype bias and whether
it also has such a clear effect on evolutionary outcomes
in other biological systems.

Figure 1. Conceptual diagram of the RNA SS shape
morphospace
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Methods

Figure 2. Nature selects highly frequent structures:
abstract shape, calculated by random sampling of sec
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