Optimization of large molecules using fragments (so far proteins only)
Needed programs and scripts
cctopt
cctn
g09
gg
gar9
makebonds
new1
new2
nnof
qgrad
xinp
tgrad1
tgrad2
tgradf
Method
1) make FILE.X (if bonds are not present, run “makebonds FILE.X”)
2) prepare F.TXT and G.TXT (eventually CM.TXT and AFTER.TXT) with ab initio frequency and gradient input headers, CCT.TXT = header to CCT.INP, (optional) make PDB_DC.OPT for pdb_dc, make Q.OPT
3) run “tgrad1”
4) run” new1”
5) run “new2”
6) run “tgradf” (optional tgrad2 – without force field calculated each point – currently not stable, for this change hessian update in Q.OPT to true)
Examples

F.TXT

%chk=XX.chk

%mem=124000000

%nproc=1

#PM3 freq

iop(2/11=1) nosymm 

 Geom=(NoDistance,NoAngle)
G.TXT

%chk=XX.chk

%mem=124000000

%nproc=1

#PM3 force
iop(2/11=1) nosymm 

 Geom=(NoDistance,NoAngle)
CCT.TXT
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tgrad1
#!/bin/bash

rm *.ov

pdb_dc

#export NOF=$( nnof )

export NOF=`nnof`

echo $NOF

rm X.LST

#force field for each:

for (( i=1; i<=$NOF; i++))

do

echo $i

echo $i.fr >> X.LST

mkdir tmp 

cp $i.fr.x tmp/FILE.X

cp *TXT tmp

cd tmp

mv F.TXT G.TXT

#make gaussian input:

xinp

g09 FILE.INP FRE.OUT

gg FRE.OUT z

echo AUTO > AUTO

#fix windows version of gaussian:

sed -i 's/|/\\/g' FRE.OUT

#extract force field and gradient:

gar9

cp FILE.FC ../$i.fr.fc

cp FILE.GR ../$i.fr.gr

cd ..

rm -rf tmp

done

cp FILE.X BIG.X

cctopt

cctn
tgradf
#!/bin/bash

qgrad

while [ -f "INP.NEW" ]; do

 mv INP.NEW BIG.X

 cp FILE.X last.x

 cp BIG.X FILE.X

 rm *.ov

 pdb_dc

 export NOF=`nnof`

for (( i=1; i<=$NOF; i++))

do

echo $i

mkdir tmp 

cp $i.fr.x tmp/FILE.X

cp *TXT tmp

cd tmp

mv F.TXT G.TXT

#make gaussian input:

xinp

g09 FILE.INP FRE.OUT

gg FRE.OUT z

echo AUTO > AUTO

#fix windows version of gaussian:

sed -i 's/|/\\/g' FRE.OUT

#extract gradient:

gar9

cp FILE.GR ../$i.fr.gr

cp FILE.FC ../$i.fr.fc

cd ..

rm -rf tmp

done

cctopt

cctn

qgrad

done
tgrad2
#!/bin/bash

qgrad

while [ -f "INP.NEW" ]; do

 mv INP.NEW BIG.X

 cp FILE.X last.x

 cp FILE.FC PRES.FC

 cp BIG.X FILE.X

 pdb_dc

 export NOF=`nnof`

for (( i=1; i<=$NOF; i++))

do

echo $i

mkdir tmp 

cp $i.fr.x tmp/FILE.X

cp *TXT tmp

cd tmp

#make gaussian input:

xinp

g09 FILE.INP FRE.OUT

gg FRE.OUT z

echo AUTO > AUTO

#fix windows version of gaussian:

sed -i 's/|/\\/g' FRE.OUT

#extract gradient:

gar9

cp FILE.GR ../$i.fr.gr

cd ..

rm -rf tmp

done

cctopt

cctn

#rewrite force field:

mv PRES.FC FILE.FC

 qgrad

done
Q.OPT

lcct

t

checkgrad
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hessian update
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Program function overview
cctopt.f – takes CCT.TXT, list of fragments and overlaps, and makes CCT.INP

cctn.f – transfers force field and gradient from the fragments to BIG.X

gg.f – extracts geometry from Gaussian output, not much used here
gar9.f – extracts force field and gradient from Gaussian output
makebonds.f – adds bonds to a .x geometry file
new1.f – makes FILE.UMA

new2.f – makes FTRY.INP with isotopic substitution
nnof.f – counts the number of *.ov files
qgrad.f – optimizer in normal mode coordinates
xinp.f – makes Gaussian input from *.TXT and FILE.X files
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