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Aims of the project

◮ Practical side:
◮ protein modelling using a limited set of constraints for reducing

the cost of expensive and time-consuming experiments

◮ Technical side:
◮ combination of zipping and assembly method with

easy-to-obtain distance and angle constraints
◮ use Prolog for generating distance and angle constraints
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Protein primary structure

[By National Human Genome Research Institute [Public domain], via Wikimedia Commons]
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Protein main chain model
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Torsion angles
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φ and ψ torsion angles from a library of proteins from the
Protein Data Bank
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Protein modelling: what information is used?

◮ Angle constraints
◮ range limits on φ and ψ

◮ Distance constraints
◮ upper and lower bounds on the distances between pairs of

atoms
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Zipping and assembly of a protein with 10 residues (single
residues)
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Second level of ZAM
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Zipping and assembly of a protein with 10 residues (3
residues)
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Zipping and assembly of a protein with 10 residues (4
residues)
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Zipping and assembly of a protein with 10 residues (5
residues)
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Zipping and assembly of a protein with 10 residues (6
residues)
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Zipping and assembly of a protein with 10 residues (7
residues)

Cell
8,10

1 2 3 4 5 6 7 8 9

?

a1 d2

c2

b2

a2d1

c1

b1

10

level 1

level 2

level 3

level 4

level 5

level 6

level 7

Maryana Wånggren, Martin Billeter, Graham J.L. Kemp NordConsNet Workshop 2017, Uppsala



Zipping and assembly of a protein with 10 residues (8
residues)
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Zipping and assembly of a protein with 10 residues (9
residues)
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Zipping and assembly of a protein with 10 residues (10
residues)
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human p8MTCP1 [PDB entry: 2HP8]
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Constraints used in modelling human p8MTCP
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Disulphide bond distance constraints

Alpha−helix constraints

Proline phi angle constraints
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Best model and experimental structure (Cα RMSD: 2.6 Å)
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Actual cells used for constructing 1 protein model
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Actual cells used for constructing 50 protein model
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Constraints used in modelling 2LWL
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Constraints used in modelling 2LRD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61
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Constraints used in modelling 1EI0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
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Constraints used in modelling 1EIG

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73
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Constraints used in modelling 5CKA
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Conclusion and to-do list

◮ Conclusion:
◮ Our program is able to produce protein models
◮ Not all the cells contribute to the final structures

◮ To-do list:
◮ Use longer fragments
◮ Make better use of memory
◮ Use scoring function for filtering and ranking
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