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A formal framework to formulate these questions is necessary.



WHICH PATHWAYS CAN BE DESIGNED?

Given “abstract cotranscriptional folding paths ™.
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Can the following four paths be designed?
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MULTI-STABLE SEQUENCE DESIGN

Given multiple structures of interest:
1. Sample candidates among compatible sequences

SR A-Y. UAUR 2
((...))... N A U—<—A gy P
() N N (N X /NNN 6
())& 0 A 0w 1
NGNNNNANUN Ny U R Yotal 24

2. Pick best candidate based on an objective function
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THE DOMAIN-LEVEL MOVE SET







WHICH PATHWAYS CAN BE DESIGNED?

assignability
consistency
traversability
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SLS-TRANSLATION
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... this works for all types of domain-level rearrangements!
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COCOPATHS
DESIGN OF "SLS-TRANSLATABLE" PATHS
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HOW MANY PATHS ARE THERE?

Length 3: 6 of 8 sls-translatable Length 4: 22 of 72 sls-translatable Length 5: 97 of 1,512 sls-translatable

assignable consistent assignable consistent assignable consistent

traversable traversable traversable

Length 6: 440 of 77,112 sls-translatable Length 7: 2,215 of 9,793,224 sls-translatable

assignable consistent assignable consistent

traversable traversable




COCOPATHS FRAMEWORK

Specification level

Abstract cotranscriptional folding path (aCFP)

Cocopaths

Domain level

Domain-level folding

\l, Nucleotide level

Nucleotide sequence Nucleotide-level folding

Domain sequence
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SEQUENCE DESIGN

1=1

O = min (m%x (G(xi) — Ge(xi,Cs) +0.1-b(xs, Ci—1, Cz)))

Counts of Successes per Try (Domain Success)

A Domain Success vs. Nucleotide Success/Failure (Normalized)
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Domain Success Number of Tries

Success means that the target structure occupies more than 50% of
the population at each transcription step.
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AN EXAMPLE SEQUENCE

Selected time point: 1.2840 s

Transcript length: 33/156 nt

Sum of occupancies: 1

Selected time point: 2.3640's

Transcript length: 60/156 nt

Sum of occupancies: 1

Selected time point: 3.5640 s

oBa88ENE

Selected time point: 4.7240 s

Selected time point: 61640 s

Transcript length: 155/156 nt

Transcript length: 119/156 nt Sum of occupancies: 1

Sum of occupancies: 1

Transcript length: 90/156 nt

Sum of occupancies: 1
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Selected time point: 1.2840 s Transcript length: 33/156 nt

Sum of occupancies: 1

Sum of occupancies: 1

Selected time point: 2.3640 s Transcript length: 60/156 nt Selected time point: 3.5640 s Transcript length: 90/156 nt Sum of occupancies: 1

oBa88ENE

Selected time point: 4.7240 s

Selected time point: 61640 s

Transcript length: 155/156 nt Sum of occupancies: 1

Transcript length: 119/156 nt Sum of occupancies: 1

Thank you for your attention.



COCOSIM

Domain-level cotranscriptional folding






