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Helix-BuildingHelix-Building



  



  

Alpha Helix PlacementAlpha Helix Placement
 Scenario:  Looking at a new map, not built Scenario:  Looking at a new map, not built 

with automatic toolswith automatic tools::
 ““I can see that there’s a helix here - build it for me!”I can see that there’s a helix here - build it for me!”

 From a given point:From a given point:
 Move to local averaged maximumMove to local averaged maximum
 Do a 2D MR-style orientation search on a cylinder of Do a 2D MR-style orientation search on a cylinder of 

electron densityelectron density
 Build a helix (both directions)Build a helix (both directions)
 1D Rotation search to find best fit1D Rotation search to find best fit
   Score based on density at CB positionsScore based on density at CB positions
 Trim ‘n GrowTrim ‘n Grow



  



  



  

2 x  1-D Helix orientation searches



  



  

All search models 
(for the “up” orientation)



  



  



  

Fitting StrandsFitting Strands



  

Placing StrandsPlacing Strands
 Unlike Helices, Strands have to be treated Unlike Helices, Strands have to be treated 

as non-idealizedas non-idealized
Repeating a single phi/psi value doesn't make Repeating a single phi/psi value doesn't make 
a structure that fits “real-world” densitya structure that fits “real-world” density

   Curvature of strands should be taken into Curvature of strands should be taken into 
accountaccount

Use selections from a “database” of good Use selections from a “database” of good 
structuresstructures



  

Strand fitting algorithmStrand fitting algorithm
 Cylinder searchCylinder search
 Get Get NN fragments of length  fragments of length ll from database from database

1-D Translation search along the tube1-D Translation search along the tube
1-D Rotation search around the tube1-D Rotation search around the tube
Direction flip searchDirection flip search

 Rigid body refine best solutionsRigid body refine best solutions
 Real-space refine best solutionReal-space refine best solution



  



  



  



  

Not all is rosy...Not all is rosy...



  



  

Fitting Strands caveatFitting Strands caveat
 In the case of strand-fitting, the initial In the case of strand-fitting, the initial 

translation search centring the cylinder is translation search centring the cylinder is 
not performed (the search cylinder is too not performed (the search cylinder is too 
thin)thin)

 The user is responsible for centring the The user is responsible for centring the 
search point “in the middle of the tube” search point “in the middle of the tube” 

 Not at a C-alpha positionNot at a C-alpha position



  

Automated FastAutomated Fast
Secondary Structure SearchSecondary Structure Search



  

Loop fittingLoop fitting



  



  

Fitting LigandsFitting Ligands



  

Ligands in CootLigands in Coot
 Fitting ligandFitting ligand
 Ligand validationLigand validation
 Ligand representationLigand representation
 Ligand builderLigand builder



  



  



  

Ligand search in CootLigand search in Coot



  

Ligand FittingLigand Fitting

 c.f.c.f. Oldfield (2001)  Oldfield (2001) Acta Cryst. DActa Cryst. D  X-LIGANDX-LIGAND

 Somewhat different torsion search Somewhat different torsion search 
algorithmalgorithm

 Build in crystal-spaceBuild in crystal-space



  

REFMAC Monomer Library REFMAC Monomer Library 
chem_comp_bondchem_comp_bond

loop_
_chem_comp_bond.comp_id
_chem_comp_bond.atom_id_1
_chem_comp_bond.atom_id_2
_chem_comp_bond.type
_chem_comp_bond.value_dist
_chem_comp_bond.value_dist_esd
 ALA      N    H       single     0.860    0.020
 ALA      N    CA      single     1.458    0.019
 ALA      CA   HA      single     0.980    0.020
 ALA      CA   CB      single     1.521    0.033
 ALA      CB   HB1     single     0.960    0.020
 ALA      CB   HB2     single     0.960    0.020
 ALA      CB   HB3     single     0.960    0.020
 ALA      CA   C       single     1.525    0.021
 ALA      C    O       double     1.231    0.020
     



  

REFMAC Monomer Library REFMAC Monomer Library 
chem_comp_torchem_comp_tor

loop_
_chem_comp_tor.comp_id
_chem_comp_tor.id
_chem_comp_tor.atom_id_1
_chem_comp_tor.atom_id_2
_chem_comp_tor.atom_id_3
_chem_comp_tor.atom_id_4
_chem_comp_tor.value_angle
_chem_comp_tor.value_angle_esd
_chem_comp_tor.period
 TRP   chi1  N   CA  CB  CG  180.000   15.000   3
 TRP   chi2  CA  CB  CG  CD1  90.000   20.000   2

     

chi1

chi2



  

Ligand Torsionable Angle Probability from CIF file 



  



  

Crystal SpaceCrystal Space
 Build in “crystal space”

 Like real-space, but wrapped by crystal symmetry
 Like “Asteroids”

 Assures only one real-space representation of map 
features
 Build everything only once
 No symmetry clashing

 However, more difficult to calculate real space 
geometries
 …such as bonds, torsions 



  

Crystal spaceCrystal space
 Building in crystal space is good:Building in crystal space is good:

 We don’t need to define where the protein is We don’t need to define where the protein is 
and create an extended map that surrounds itand create an extended map that surrounds it

 We don’t have to worry about the relative We don’t have to worry about the relative 
position of the ligand and the proteinposition of the ligand and the protein
 Unknown “BORDER” parameterUnknown “BORDER” parameter

 We find (and fit) each site exactly onceWe find (and fit) each site exactly once
 No symmetry problemsNo symmetry problems



  



  



  



  



  

Clipper Map MappingClipper Map Mapping

 Clipper mapsClipper maps
 Appear to be “infinite”Appear to be “infinite”
 Density value can be queried anywhere in Density value can be queried anywhere in 

spacespace



  



  



  



  



  



  



  

Conformation IdealizationConformation Idealization
 Each conformer is passed through the “Regularization” Each conformer is passed through the “Regularization” 

function of Cootfunction of Coot
 Non-bonded terms includedNon-bonded terms included

 Better to have hydrogen atoms on the modelBetter to have hydrogen atoms on the model

 Slows things down a good deal…Slows things down a good deal…
 May not be the best method to explore conformational May not be the best method to explore conformational 

variability for many rotatable bondsvariability for many rotatable bonds



  

ScriptingScripting
 Python or schemePython or scheme
 100s of functions are scriptable100s of functions are scriptable
 Accessed via:Accessed via:

 the command line:  the command line:  --s c ript--s c ript
 the GUI: Calculate -> Run Script...the GUI: Calculate -> Run Script...
 Interactive: Calculate -> ScriptingInteractive: Calculate -> Scripting

 UseUse  – -no-g raphic s– -no-g raphic s  for “batch mode” for “batch mode”



  

Delete residues by ScriptingDelete residues by Scripting
 (delete-residue-range (delete-residue-range imol chain_id imol chain_id 

resno_start end_resnoresno_start end_resno))
 e.g. in schemee.g. in scheme  

 (delete-residue-range 0 “A” 10 20)(delete-residue-range 0 “A” 10 20)
 e.g. in Pythone.g. in Python

 delete_residue_range(0, “A”, 10, 20)delete_residue_range(0, “A”, 10, 20)
 General command:General command:

 Scheme: Scheme: (scheme-command arg1 arg2 ...)(scheme-command arg1 arg2 ...)
 Python:  Python:  python_command(arg1, arg2, ...)python_command(arg1, arg2, ...)



  

More on ScriptingMore on Scripting
 If something is boring, stop itIf something is boring, stop it

 Write a scriptWrite a script
 Or get someone to do it for youOr get someone to do it for you

 Paul, me?Paul, me?

 Scripting available in Python or Scheme Scripting available in Python or Scheme 
(lisp)(lisp)

 Scripting example available on the mailing Scripting example available on the mailing 
listlist
 and the Coot Wikiand the Coot Wiki



  

Some key bindingsSome key bindings
 Any function can be bound to a keyAny function can be bound to a key

 Allows for personalization/customizationAllows for personalization/customization
 Here's how you do it:Here's how you do it:

 (add-key-binding “Refine residue” "x" (lambda () (refine-(add-key-binding “Refine residue” "x" (lambda () (refine-
active-residue)))active-residue)))

 add_key_binding(“Refine residue”, "x", lambda: add_key_binding(“Refine residue”, "x", lambda: 
refine_active_residue())refine_active_residue())

 Makes Coot easy to useMakes Coot easy to use
 (but harder to learn)(but harder to learn)

 See crib sheet...See crib sheet...
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