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evaluate ( $crystal_lattice.space_group = "P2(1)2(1)2(1)" )
evaluate ( $crystal_lattice.unit_cell.a = 61.76 )
evaluate ( $crystal_lattice.unit_cell.b = 40.73 )
evaluate ( $crystal_lattice.unit_cell.c = 26.74 )
evaluate ( $crystal_lattice.unit_cell.alpha = 90              )
evaluate ( $crystal_lattice.unit_cell.beta  = 90              )
evaluate ( $crystal_lattice.unit_cell.gamma = 90              )

Fig. 2

define (
&crystal_lattice.space_group     = P2(1)2(1)2(1) ;
&crystal_lattice.unit_cell.a     = 61.76 ;
&crystal_lattice.unit_cell.b     = 40.73 ;
&crystal_lattice.unit_cell.c     = 26.74 ;
&crystal_lattice.unit_cell.alpha = 90 ;
&crystal_lattice.unit_cell.beta  = 90 ;
&crystal_lattice.unit_cell.gamma = 90 ;

)

(a)

(b)



do (eobs=norm(amplitude(fobs)))                         ( test_set )
do (ecalc=norm(amplitude(fcalc)))                       ( test_set )
do (sigmaA=sigacv(eobs,ecalc))                          ( test_set )
do (sigmaD=sqrt(save(amplitude(fobs))^2 (1-sigmaA^2)))  ( test_set )
do (D= sigmaA * sqrt(save(amplitude(fobs))^2  /

save(amplitude(fcalc)^2)))                  ( test_set )

do (sigmaA=sum(sigmaA*test)/ max(1,sum(test)))          ( all )
do (sigmaD=sum(sigmaD*test)/ max(1,sum(test)))          ( all )
do (D=sum(D*test)/ max(1,sum(test)))                    ( all )

Fig. 3



associate f_h_1 <atom-selection-1>
associate f_h_2 <atom-selection-2>
associate f_h_3 <atom-selection-3>

target=(
         (abs(f_h_1+f_p)-f_ph_1)^2 / (2*v_1)
         (abs(f_h_2+f_p)-f_ph_2)^2 / (2*v_2)
         (abs(f_h_3+f_p)-f_ph_3)^2 / (2*v_3)
       )

dtarget(f_h_1)=
        (
         2*(abs(f_h_1+f_p)-f_ph_1)
           *(f_h_1+f_p)/abs(f_h_1+f_p) / (2*v_1)
         )

dtarget(f_h_2)=
        (
         2*(abs(f_h_2+f_p)-f_ph_2)
           *(f_h_2+f_p)/abs(f_h_2+f_p) / (2*v_2)
         )

dtarget(f_h_3)=
        (
         2*(abs(f_h_3+f_p)-f_ph_3)
           *(f_h_3+f_p)/abs(f_h_3+f_p) / (2*v_3)

tselection=<selection>
cvselection=<selection>

Fig. 4a



associate fcalc1 <atom-selection1>
associate fcalc2 <atom-selection2>

target=( abs(fobs) - sqrt(abs(fcalc1)^2+abs(fcalc2)^2))^2 )

dtarget(fcalc1)=( 4* (
            abs(fobs-sqrt(abs(fcalc1)^2+abs(fcalc2)^2))
            abs(fcalc1)/(sqrt(abs(fcalc1)^2+abs(fcalc2)^2))

dtarget(fcalc2)=( 4* (
            abs(fobs-sqrt(abs(fcalc1)^2+abs(fcalc2)^2))
            abs(fcalc2)/(sqrt(abs(fcalc1)^2+abs(fcalc2)^2))

tselection=<selection>
cvselection=<selection>

Fig. 4b



Fig. 5

module { compute_unit_cell_volume }
(

&cell;
&volume;

)

evaluate ( $cabg.1=cos(&cell.alpha) )
evaluate ( $sabg.1=sin(&cell.alpha) )

evaluate ( $cabg.2=cos(&cell.beta) )
evaluate ( $sabg.2=sin(&cell.beta) )

evaluate ( $cabg.3=cos(&cell.gamma) )
evaluate ( $sabg.3=sin(&cell.gamma) )

evaluate ( &volume=&cell.a * &cell.b * &cell.c *
                   sqrt(1+2*$cabg.1*$cabg.2*$cabg.3
                         -$cabg.1^2-$cabg.2^2-$cabg.3^2) )



module { phase_distribution }
     (

&fp;  {input: native data}
&sp;  {input: native sigma}
&sel; {input: selection of structure factors}
&fh;  {input: name of heavy atom structure factors}
&fph; {input: name of derivative data array}
&sph; {input: name of derivative's sigma array}
&var; {input: lack-of-isomorphism plus measurement errors}
&pa;  {output: Hendrickson and Lattman A array}
&pb;  {output: Hendrickson and Lattman B array}
&pc;  {output: Hendrickson and Lattman C array}
&pd;  {output: Hendrickson and Lattman D array}

     )

do (&pa= (cos(centric_phase)*(
        -(abs(&fh+combine(abs(&fp),centric_phase))-abs(&fph))^2/(2*&var)
        +(abs(&fh-combine(abs(&fp),centric_phase))-abs(&fph))^2/(2*&var)))
  ( centric and &sel )

do (&pb=(sin(centric_phase)*(
        -(abs(&fh+combine(abs(&fp),centric_phase))-abs(&fph))^2/(2*&var)
        +(abs(&fh-combine(abs(&fp),centric_phase))-abs(&fph))^2/(2*&var)))
  ( centric and &sel )

do (&pc=0) (centric and &sel)

do (&pd=0) (centric and &sel)

do (&pa=-2 * (amplitude(&fp)^2 + amplitude(&fh)^2 - amplitude(&fph)^2 )
           * amplitude(&fp) * real(&fh)/
           (3 * &var^2 + 4 * (amplitude(&fph)^2+&sph^2) * &var))
  ( acentric and &sel )

do (&pb=-2 * (amplitude(&fp)^2 + amplitude(&fh)^2 - amplitude(&fph)^2 )
           * amplitude(&fp) * imag(&fh)/
           (3 * &var^2 + 4 * (amplitude(&fph)^2+&sph^2) * &var) )
  ( acentric and &sel )

do (&pc=-amplitude(&fp)^2 * (real(&fh)^2 - imag(&fh)^2) /
         (3 * &var^2 + 4 * (amplitude(&fph)^2+&sph^2) * &var) )
  ( acentric and &sel )

do (&pd=-2 * amplitude(&fp)^2 * real(&fh) * imag(&fh) /
        (3 * &var^2 + 4 * (amplitude(&fph)^2+&sph^2) * &var) )
  ( acentric and &sel )

Fig. 6a



@phase_distribution
  (

&fp=fobs;
&sp=sigma;
&sel=( d > 3. );
&fh=f_heavy;
&fph=f_deriv;
&sph=s_deriv;
&var=variance;
&pa=pa;
&pb=pb;
&pc=pc;
&pd=pd;

  )

Fig. 6b



Experimental Phasing
    heavy atom (Patterson) searches
    Patterson refinement
    multiple-isomorphous replacement phasing and site refinement
    multi-wavelength anomalous dispersion phasing and site refinement

Molecular Replacement
   Patterson real-space and direct rotation searches
   Patterson-correlation refinement
   fast FFT-translation search

Density Modification
   creation of envelopes
   solvent-flattening
   density averaging
   histogram matching

Refinement
   maximum likelihood targets
   torsion-angle molecular dynamics
   Cartesian molecular dynamics
   conjugate gradient minimization
   composite annealed omit map

Other
   Protein Data Bank deposition file generation
   mmCIF file creation

Fig. 7



{+ file: anneal.inp +}
{+ description: Crystallographic simulated annealing refinement +}
{+ authors: Axel T. Brunger, Luke M. Rice and Paul D. Adams +}
{+ reference: A.T. Brunger, J. Kuriyan and M. Karplus, Crystallographic
              R factor Refinement by Molecular Dynamics, Science
              235, 458-460 (1987) +}
{+ reference: A.T. Brunger, A. Krukowski and J. Erickson, Slow-Cooling
              Protocols for Crystallographic Refinement by Simulated
              Annealing, Acta Cryst. A46, 585-593 (1990) +}
{- begin block parameter definition -} define(
{====================== crystallographic data ========================}
{* space group *}
{* use International Table conventions with subscripts substituted by
   parenthesis *}
{===>} sg="P2(1)2(1)2(1)";

{* unit cell *}
{===>} a=61.76;  {===>} b=40.73; {===>} c=26.74;
{===>} alpha=90;  {===>} beta=90; {===>} gamma=90;

{* anomalous f' f'' library file *}
{* should be used when refining against anomalous data -
   libraries: "CNS_XTALLIB:anom_cu.lib" and "CNS_XTALLIB:anom_mo.lib" or
              a user created file.
   If blank no anomalous contribution will be included in the refinement *}
{===>} anom_library="";

{* reflection file *}
{===>} ref="example.hkl";

{* reciprocal space array containing observed amplitudes: required *}
{===>} obs_f="f_native";

{* reciprocal space array containing sigma values for amplitudes: required *}
{===>} obs_sigf="s_native";

{* reciprocal space array containing test set for cross-validation: required *}
{===>} test_set="test";
{* refinement target *}
{* mlf: maximum likelihood target using amplitudes
   mli: maximum likelihood target using intensities
   mlhl: maximum likelihood target using amplitudes and phase probability
         distribution
   residual: standard crystallographic residual
   vector: vector residual
   mixed: (1-fom)*residual + fom*vector
   e2e2: correlation coefficient using normalized E^2
   e1e1: correlation coefficient using normalized E
   f2f2: correlation coefficient using F^2
   f1f1: correlation coefficient using F *}
{+ choice: "mlf" "mli" "mlhl" "residual" "vector" "mixed"
           "e2e2" "e1e1" "f2f2" "f1f1" +}
{===>} reftarget="mlf";
}  {- end block parameter definition -}

Fig. 8
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Fig. 9b

personal task files

distributed task files

{+ file: anneal.inp +}
{+ description: Crystallographic simulated annealing refinement +}
{+ authors: Axel T. Brunger, Luke M. Rice and Paul D. Adams +}
{+ reference: A.T. Brunger, J. Kuriyan and M. Karplus, Crystallographic
              R factor Refinement by Molecular Dynamics, Science
              235, 458-460 (1987) +}
{+ reference: A.T. Brunger, A. Krukowski and J. Erickson, Slow-Cooling
              Protocols for Crystallographic Refinement by Simulated
              Annealing, Acta Cryst. A46, 585-593 (1990) +}
{- begin block parameter definition -} define(
{====================== crystallographic data ========================}
{* space group *}
{* use International Table conventions with subscripts substituted by
   parenthesis *}
{===>} sg="P2(1)2(1)2(1)";

{* unit cell *}
{===>} a=61.76;  {===>} b=40.73;  {===>} c=26.74;
{===>} alpha=90;  {===>} beta=90;  {===>} gamma=90;

{* anomalous f' f'' library file *}
{* should be used when refining against anomalous data -
   libraries: "CNS_XTALLIB:anom_cu.lib" and "CNS_XTALLIB:anom_mo.lib" or
              a user created file.
   If blank no anomalous contribution will be included in the refinement *}
{===>} anom_library="";

{* reflection file *}
{===>} ref="example.hkl";

{* reciprocal space array containing observed amplitudes: required *}
{===>} obs_f="f_native";

{* reciprocal space array containing sigma values for amplitudes: required *}
{===>} obs_sigf="s_native";

{* reciprocal space array containing test set for cross-validation: required *}
{===>} test_set="test";
{* refinement target *}
{* mlf: maximum likelihood target using amplitudes
   mli: maximum likelihood target using intensities
   mlhl: maximum likelihood target using amplitudes and phase probability
         distribution
   residual: standard crystallographic residual
   vector: vector residual
   mixed: (1-fom)*residual + fom*vector
   e2e2: correlation coefficient using normalized E^2
   e1e1: correlation coefficient using normalized E
   f2f2: correlation coefficient using F^2
   f1f1: correlation coefficient using F *}
{+ choice: "mlf" "mli" "mlhl" "residual" "vector" "mixed"
           "e2e2" "e1e1" "f2f2" "f1f1" +}
{===>} reftarget="mlf";
}  {- end block parameter definition -}

conversion from

conversion from

HTML form to task file

task file to HTML form

world-wide-web


