REFMAC (version 5.3.0015 and later) keywords

Keywords that control Xray

Map calculation (mapc):

mapc  free | coefs  | shar

free: Subkeyword that controls behaviour of free reflections for map calculation. Possible values are

include|exclude|rest

Include in, exclude (default) from or restore free reflections for map calculation. Default value is restore.

coef: Subkeyword for user defined map coefficient calculation. Values of this subkeyword are:

n, m

It will force the program to produce map coefficients nFo-mFc.  Mtz labels for these coefficients are F_user, PHI_user.  Normal 2fo-fc and fo-fc type map coefficients are always calculated.

shar: Subkeyword for map sharpening. Value of this subkeyword is a bvalue that is used for all map coefficients. Output coefficients are modified using:

Fcoef exp(bvalue*|s|2/4)

Anomolous form factors

anom formfactor <NAME> <f’> <f’’>

It will modify form factor of the given atom and use f’ part only. 

Keywords that control geometry

Using segment id:

Keyword:

make segid yes

Effect on other instructions:

Chain names involved in all instruction will be interpreted as segment id. For example NCS restraints could be:

ncsr nchains 4 chains AAss BAss TOss Yass nspans 1 1 100 1

The program will interpret AAss, BAss, TOss, Yass as segment ids. This instruction also affects records in the pdb header.

External and user defined restraints

Current version allows only external distance restraints. These restraints should be written in a separate file and the used in the command line as psrestin. 
external distance first chain <ch> residue  <res> [insertion <ins> ]-

atom  <n> [altcode <a>] second chain <ch> residue <res> [insertion <ins>]-

 atom <n> [altcode <a> ] value <v> sigma <s> [symm y/n] 
This instruction will force to put restraints between defined atoms. Subkeywords insertion, altcode and symm are optional.

If there are more than one restraint (including normal covalent bond restraint) then only the last one will be used.

Examples:

1) Restraint between atoms in the same asymmetric unit (without symmetry)

exte dist first chain A resi 2 atom CA second chain A resi 5 atom CA value 4.0 sigma 0.02

2) Restraint between atoms in the same asymmetric unit (without symmetry)
exte dist first chain A resi 2 atom CA seco chain A resi 5 atom CA valu 4.0 sigm 0.02 symm Y

In this case all symmetry operators will be tried and that that brings these two atoms to the closest contact will be used for the restraint. External restraints should be saved in a file and used in refinement as:

refmac <all other things> psrestin <file_p.rst>  << eof

all other instructions

eof

Torsion angle restraints:

restr tors include | exclude

Include or exclude given torsion angle in restraint calculation.  Both subkeywords have the following syntax:

resi | group | link <name> name <name> value <value> sigm <value> period <value>

For example

restr tors include resi VAL name chi1 value 60 sigma 2.0 period 3

This instruction will force chi1 torsion angle of all residues VAL to be restrained to 60 with period three. Similarly this instruction can be applied to group of residues (e.g. peptide, pyranose, DNA/RNA) or links between monomers (e.g. TRANS, ALPHA1-3 links). This restraint will be applied to all residues with name PHE.  

An example how to exclude some torsion angles from restraints

restr torsion exclude residue PRO name chi1

Exclude from refinement

refinement exclude all from <residue> <chain> to <residue> <chain>

All atoms between given residues will be excluded from refinement (restraints, structure factor and gradient calculations), but they will be used for mask calculation. 

Weighting of Xray and geometry

weight auto| matrix <value>

If auto option has been give then the program will try to adjust weight parameter between X-ray and geometry. Current criterion is very simple: The program makes sure that rmsd bond from ideal values is between 0.015 and 0.025

If matrix value has been specified then it may be necessary to run the program several times and control rmsd for geometric parameters (e.g. bond lengths, angles)

NCS restraints

Old instructions (for backward compatibility). One instruction per ncs group should be given:

ncsr nchains <nchains> chains <chain> <chain> .. nspans <n1> <n11> <n12> .. <nn11> <nn12> <n4>

nchains – number of chains involved in this ncs 

cgain – chains involved in this ncs

n1 – number of spans

n11,n12 … - Start and end for the current ncs span

<n4> - weighting options

New instructions (a little bit more flexible and useful for complex molecules):

Definition of ncs groups:

ncsr group <id> nchain <nchain> chains <chain1> … <chainnchain> residue <res1> <res2> … residue <res1> <res2>  sigx <value> sigb <value>

id – ncs id. It is used to group ncs related chains together.

nchain – number of chains involved in this ncs. It defines the nmber of ncs matrices need to be calculated. 

resiudue – defines ncs restraint spans

sigx – sigma on positional parameters

sigb – sigma on atomic displacement parameters

Each ncsr id can have only one sigma (sigx) on positional and one on ADPS (sigb)

Example:

ncsr group 1 nchain 3 chain A B C residue 1 100 residue 201 300 residue 401 500

ncsr group 1 nchain 3 chain D E F residue 10 50 

ncsr group 1 sigx 0.02

ncsr group 1 sigb 1.0

LIBCHECK keywords

Dictionary from smile strings. For smile string formats and syntax see:  http://www.daylight.com/dayhtml/doc/theory/theory.smiles.html
To create a dictionary entry from SMILE string you need to have a file that contains SMILE for your ligand. One file should contain one ligand only. Then a dictionary entry can be created using libcheck:

libcheck 

file_smile <file>

mon <give a reasonale name>

Then libcheck will create a dictionary entry. There should be one carriage return after the line libcheck and after the last instruction for the libcheck. 

Dictionary from SYBIL MOL2 and SDF mol files

For mol2 see: http://www.csb.yale.edu/userguides/datamanip/dock/DOCK_4.0.1/html/Manual.41.html
for sdf mol file see:

http://www.chemaxon.com/marvin/doc/user/mol-csmol-doc.html
To create a dictionary entry from SYBIL MOL2 or SDF MOL file you need to have a file that contains ligand in one of these formats. Note that only 3D version of these formats can be used in this context. 2D version of these formats is equivalent to SMILE. That is why using SMILE strings in these cases seems to be more reasonable. Once you have file you can use libcheck to create a dictionary entry:

libcheck

file_lom <fMOL2 or SDF files>

mon <mon name. It is optional>

Current version of libcheck creates dictionary from sdf v2000. V3000 has not been tested yet. If somebody wants to test please let me know.

