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Definition of Forbidden motif
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Definition of Forbidden motif

AGy < AG,,+
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All sequences fold to alternative motifs
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Forbidden Moaitifs of size up to 14

® Almost half of motifs are forbidden of size up to 14 (4 561 out of 10 886)
® 2 323 forbidden motifs are minimal
® 63 do not contain isolated base pair
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Forbidden Moaitifs of size up to 14

® Almost half of motifs are forbidden of size up to 14 (4 561 out of 10 886)
® 2 323 forbidden motifs are minimal
® 63 do not contain isolated base pair
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® Impact on the combinatorics of secondary structures
— (Asymptotic) Proportion P,, of structures avoiding forbidden motifs decreases exponentially with the size n
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Enumerating structures avoiding forbidden motifs

Grammar generates secondary structures
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Enumerating structures avoiding forbidden motifs

Grammar generates secondary structures D avoiding forbidden motif set 7
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Enumerating structures avoiding forbidden motifs

Grammar generates secondary structures D avoiding forbidden motif set 7
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Alternative relations genotype/phenotype
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Alternative relations genotype/phenotype
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Probability Defect
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Probability Defect
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Ensemble Defect
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Ensemble Defect
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Refined cardinality of phenotype space

Proportion
|F] |D,,| Py Pioo Psoo P1ooo
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Lower bound of structural ensemble defect

® | ower bound of structural ensemble defect

) = 0.004

D(S) := min(w, S) > D(m1) + + D(m3) +D(ms) =0.9
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Lower bound of structural ensemble defect

® | ower bound of structural ensemble defect

) = 0.004

D(S) := min(w, S) > D(m1) + + D(m3) +D(ms) =0.9

® Variable tolerance grows with size n, e.g. 0.01n recommended in NUPACK (Zadeh et al., 2011)
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Ensemble defect lower bound distribution

Density

Lower bound of uniformly sampled secondary STRUCTURES
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Conclusion

® Almost half of motifs are forbidden
® The cardinality of phenotype (structure) space is much smaller, but still exponentially grows

® QOccurrences in PDBs shows a selection pressure on forbidden motifs
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Conclusion

® Almost half of motifs are forbidden

® The cardinality of phenotype (structure) space is much smaller, but still exponentially grows
® QOccurrences in PDBs shows a selection pressure on forbidden motifs

® Estimate how hard a phenotype can be realized

® Estimate the neuTral network size (number of designs)
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