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autobreak.py -i design.json -rule xstap.all3 -seq p8064
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• Sequence permutation 
• Read-only option to score 
previous designs

extra features

Recommended:  
Sequence permutation in 

read-only mode

autobreak.py -i design_autobreak.json -readonly -permute -npermute 8064

• Max staple length:60 
• Min staple length:14

staple length constraints:
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1. rigid body simulation 

time 0
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1. rigid body simulation 
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1. rigid body simulation 

Hard repulsion
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1. rigid body simulation 

Langevin dynamics
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Nucleotides
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ssNucleotide
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Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

P B

P PB

P PB

harmonic 
bonds

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
bonds

P B

P PB

P PB

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
bonds

P PB

P PB

P PB

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
angle

P PB

P PB

P PB

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
angle

P PB

P PB

P PB

Z

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
angle α

x

y

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

harmonic 
dihedral

β

β

x

y

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

repulsions

Coarse grained model 



autobreak

autopipette

origamisim

CTK
origamisim for rapid 

DNA origami structure prediction 

Potentials

repulsions

Coarse grained model 



autobreak

autopipette

origamisim

CTK
Example 1: Icosahedron

design.json



autobreak

autopipette

origamisim

CTK
Example 2: Protractor-90

design.json



autobreak

autopipette

origamisim

CTK
Example 2: Protractor-90



autobreak

autopipette

origamisim

CTK
Example 3: tri-120

design.json



autobreak

autopipette

origamisim

CTK
Example 3: tri-120



autobreak

autopipette

origamisim

CTK
Example 4: DNA pegboard

20nm

origamisim.py -i design_autobreak.json -vmd -circularize
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input output

echo_384well.cvs

oligos_96well.xlsx

oligos_384well.xlsx

exportoligos.py -i *.json -seq p8064
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