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*****************Title *******************************
*  Set up replica system for finding best starting
*    configurations of bound inhibitor
*

!===============================================================
!       use the getbl script to generate the psf for this structure
!
set streamer 1
stream getbl.inp
set streamer 0

!===============================================================
==
! Set up replicas of inhibitor
!    Make 40 replicas named A1 to A40
!    Replicating the sb2 segment
!
!===============================================================
=====
     set nreps 40
     replicate A NReplica @nreps select SEGI sb2 end
!===============================================================
=====
!
!−−−−  get rid of the original sb2 segment −−−−−−
!
dele atom sele SEGi sb2 end
!
!−−−−  make an alias for these replicas −−−−−−−−−
!
defi replicas selei segi A*  end
!
!−−−−   use Block to make 2 domains: protein and rplicated ligands −−−−−
!         Put replicas in block 2   
!         Interactions of atoms in 1 interact with atoms in 1 fully
!         Interaction between protein and ligands is 1/40
!
calc totblk = @nreps + 1

Block @totblk
   prnlev 0
   set blk 1
   coeff 1 1 1
   label nextblk
     incr blk
     call @blk sele segid A@blk end
     if @blk .lt. @totblk goto nextblk



   
   set blk 1
   
   !−−−−  interactions of protein with each replica is scaled by 1/nreps
   !      Interactions between replicas is zero
   !      Interactions of each replica with itself is scaled by 1/nreps
   !          so the total energy will make sense, and in the limit of
   !          all replicas on top of each other, the energy will be
   !          the same as a single replica.
   !      The dynamical behavior will be corrected by adjusting the masses:
   !          since the forces are reduced by a factor of 1/nreps, the
   !          masses will be reduced by the same factor later on.....
   !
   calc repscal 1. / @nreps
   
   label nextzero
     incr blk
     coeff 1 @blk @repscal
     coeff @blk @blk @repscal
     set blk1 2
     label nxtblk1
       if @blk1 .eq. @blk goto doneblk1
       coeff @blk @blk1 0.0
       incr blk1
       goto nxtblk1
     label doneblk1
     if @blk .lt. @totblk goto nextzero
     prnlev 5
   
end   !−−−−−−−−−End of Block stuff

!−−−−−−− Rotate replicas around an axis increments of 5 degrees
coor axis sele bynu 3527 end sele resi 231 end
set 1 1
label loop
  calc 2 @1*5
  coor rotate axis sele (segi A@1 ) end phi @2 
  incr 1 by 1
  if @1 gt @nreps goto writereps
  if @1 lt 36.5 goto loop

label writereps
  open unit 1 form name rep@nreps.pdb write
  write coor pdb unit 1
  close unit 1

  open unit 1 form name rep@nreps.psf write
  write psf card unit 1



  close unit 1

scal mass multi @repscal sele replicas end
cons fix sele .not. segid A*  end 
!−−−−− easy tolerance and small step limit for demo purposes
!          reduce tolerance, increase steps for better convergence
!          of replicas
mini abnr nstep 1000 tolenr 1. 

set 1 1
label loopw
   open unit 1 write form name sb2repA@1.pdb
   write coor sele segid A@1 end pdb unit 1
   close unit 1
   incr 1 by 1
   if 1 lt 40.5 goto loopw

stop
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