#
#
#
#
#
#
#
#
i

a

}

#
$f

ADDENDUM V: PerL Scriprs

Angle strain.pl

/usr /1 ocal /bin/perl
Last update: nov/98, Renata Kover
angl e_strain. pl
eval uates angl e_strain_average in the nol ecule
taking into account the hybridization of the atom The output is a
script to be used with pdb files for raswn.
usage: angle_strain.pl inputfile(.log) scaler

error checki ng

f ($SARGVO] eq "") {

print "\nusage: angle_strain.pl inputfile scaler (default 5)\n";
print "\n Evaluates angle_strain_average in the nmolecule froma gaussian \n";

print " log file taking into account the hybridization of the atom The output
\n";

print " script to be used with pdb files for raswin.\n \n";

exit;
Open the log file for reading

ile = shift; $scaler = shift;

open (IN, "< $file") or die "Where is $file?\n";

#

First, build the atom nunber-atomtype conversion

$get _names = ""

$l
$i

ine_num = O;
nput _orientations = 0;

while (<IN>) {

* O OHHHHHE

# Shoul d we begin reading in the atom center/nunber info?

if( (/Input orientation/) and ($input_orientations == 0) ) {
$get _names = "true";

}

if( $get_nanes eq "true" ) {
++$l i ne_num
next if( $line_num< 6 );

Pf( [mmmmmemne 7y {

$get _names = "fal se";
++$i nput _ori entati ons;
next;

( $center_num $atomnum) = split;
$at om nuns[ $center _nuni = $at om num
# print "center_nun¥$cent er _num at om nun¥$at om num n";

DEBUG PRI NT

foreach $atom num ( @tomnunms ) {
print "atom nuni$count]=%atom num n";
++$count ;

}
Look in a PERL book and learn howto REWND a file
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close( IN);
open (IN, "< $file") or die "Where is $file?\n";

while (<IN>) {
# Begin looking for the angle info after these words
if (/ Optimzed Paraneters /) { $opt="t"; }
next unless ( $opt );

# Angle info looks like this

# Al A(2,1,3) 110. 0984 -DE/DX = 0.
next unless (/\! A);

# print;

# get the desired values out of the file

if (/ \! Ad+t\s+A ((\d+H)\, (\d+H)\, (\d+H)\)\s+(\S+) /) {
($a, $b, $c, $deg) = ($1, $2, $3, $4, $5);
$angl e = "A($a, $b, $c)";

# This is a 2D assoc. array
$angl e{$b}{"$a $c"} = $deg;
# print "$angle $deg \n";

}
close (IN);

# Grab the atom nanes
@toms_md = sort bynum keys %angl e;
#print @toms_nid, "\n";

foreach $atommnmid ( @tonms_mid )
@t ons_ot her = keys 9% $angl e{$atom nmid} };

# print "There are ", $#atons_ot her+1," angles invol ving atom $atom m d\n";

# If there are 1 or 6 angles then it is sp3 hybridization

if ( ( $#atons_other+l == 6 ) or ( S$#atons_other+l == 1) ) { $hyb{$atomnid} =
"sp3";

# O herwise it is sp2 hybridization

el se { $hyb{$atom m d} = "sp2"; }

# 1 oop through each angle and print out a report

$num angl es = $#at ons_ot her +1;

# print "Found $num angles angle on atom nunber $atomnid, the hybridization is
$hyb{ $at om mi d}\ n";

foreach $atomother ( @tons_other ) {

# Figure out the explicit names of the other atons
($a, $c) = split " ", $atom ot her;

# sp2 carbon atom

if ( ($hyb{$atom nmi d} eq "sp2") && ($atom nuns[$atom m d]==6) ) {
# print "Calculating the offset for an sp2 carbon\n";
&cal c_of fset( 120 );

# sp3 carbon atom

elsif ( ($hyb{$atom m d} eq "sp3") && ($atom nuns[$atom m d] ==6) ) {
# print "Calculating the offset for an sp3 carbon\n";
&cal c_of fset( 109.6 );

-

# sp3 oxygen atom

elsif ( ($hyb{$atom nmi d} eq "sp3") and ($at om nuns[ $atom nmi d] ==8) ) {
# print "Calculating the offset for an sp3 oxygen\n";
&cal c_of fset( 109.6 );

-

# sp3 sul fur atom

elsif ( ($hyb{$atom m d} eq "sp3") and ($at om nuns[ $at om m d] ==16) ) {
# print "Calculating the offset for an sp3 sul fur\n";
&cal c_of fset( 92 );

-

} else {
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}

print "Whoa there pardner, | don't understand the hybridization of
at om $at om m d\ n";

print "atom numr$at om nuns[ $at om ni d]\n";

exit;

}

# print " found an of fset of $offset\n";

$angle = "A($a, satom i d, $c)";
# printf ("%5s %is 98. 4f 9%6. 2f\n",
# $angl e, $hyb{$atom nmi d}, $angl e{$at om nmi d}{$atom other}, S$offset );

# Store the total percentage strain for each md atom
$strai n{$atom ni d} += $of fset;

# Normalize for the nunmber of angles involved in the strain
# cal cul ati on of each atom
$strai n{$atom m d} *= 100/ $num angl es;

# Print a rasnol input script

p
p
p
p
p
p

f

}

S

}

S

#
#
#
#
#
#
#
#
i

rint "background white\n";

rint "select all\n";

rint "color |abel blue\n";

rint "label on\n";

rint "wireframe 20\n";

rint "color bond [ 155, 155, 155]\n";

oreach $num ( @tonms_md ) {
$size = $strain{$nun} * $scal er;
$hybri di zati on = $hyb{$nun};

print " #####HHHHH B HARREFH\ D"

print "# Below is for atom nunmber $numwi th hybridization $hybridization\n";
print "# and total strain percentage $strain{$nunt\n";

print "select atommo=$num n";

printf ("spacefill 9%ld\n", $size);

print "col our red\n";

# print "colour blue\n" if ($charge >= 0);

print "\n";

ub cal c_of fset {
$i deal = shift;

# Cal cul ate the nornalized deflection fromthe ideal sp3 angle
$of fset = ( $ideal - $angl e{$atom nmid}{$atomother} ) / $ideal;

# Square this offset value
$of fset *= $of f set;

ub bynum{ $a <=> $b };

Get charge.pl

! Jusr/local/bin/perl

Last update: april/98, Renata Kover

get _charge. pl

requi res prograns:

eval uates charges in the nolecule and wites a script
to be used with pdb files.

usage: get_charge.pl scaler <inputfile(.log)

error checki ng
f ($ARGV[ O] eq "") {
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print "usage:\n get_charge.pl scaler (default 100) < input file\n";
exit;
}
$scal er=shift;
while (<>) {
if (/Optimzation conpleted/) ({
$continue = "t";
}
next unless ( $continue );

# Ckay, we are past the "Opt. conpleted" |ine

if (/Total atom c charges/) {
# Save charge info after the
# "Total atomic charges" line
$get _charge = "t";

}

if (/Sumof Milliken charges/) {
# When we hit the "Sumof..." line,
# stop getting the charge info
$get _charge ="";

}

next unless ( $get_charge );

++$count ;

next unless ( $count > 2 );

# Count how many lines after "Total atomic..."
# we are. Keep only AFTER line 2

Hitt
# The good stuff
Hitt

# Grab the atom nunmber and type
( $a, $num S$type, $charge ) = split (/\s+/, $);

# print "The charge on atom num $numwith type $type is $charge\n";
$char ges[ $nuni = $char ge;
}

# Print a rasnol input script

print "background [200, 200, 170]\n";
print "select all\n";

print "color |abel blue\n";

print "label on\n";

print "wireframe 20\ n";

print "color bond [155, 155, 155]\ n\n";

foreach $num ( 1 .. $#charges ) {
$charge = $char ges[ $nuni;
$size = abs( $charge * $scaler );

print " ###A#HHHHHBFHHARREFH\ D"

print "# Below is for atom nunmber $numwi th charge $charge\n";
print "select atommo=$num n";

printf ("spacefill 9%ld\n", $size);

print "colour red\n" if ($charge < 0);

print "colour blue\n" if ($charge >= 0);

print "\n";
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Get _spin.pl

#! [usr/local/bin/perl

# Last update: april/98, Renata Kover

# get _spin. pl

# requires prograns:

# evaluates spin in the nmolecule and wites a script
# to be used with pdb files.

# usage: get_spin.pl scaler <inputfile(.log)

#

i

error checki ng
f ($ARGV[O] eq "") {
print "usage:\n get_spin.pl scaler (default 100) < input file\n";
exit;

}
$scal er=shift;
while (<>) {
if (/The wavefunction is already stable/) {
$continue = "t";
}
next unless ( $continue );
# Ckay, we are past the "Opt. conpleted" line
if (/Total atomic spin densities/) {
# Save charge info after the

# "Total atomic charges" line
$get _charge = "t";

}

if (/Sumof Milliken spin densities/) {
# When we hit the "Sumof..." Iline,
# stop getting the charge info
$get _charge ="";

}

next unless ( $get_charge );
++$count ;

next unless ( $count > 2 );
# Count how many lines after "Total atomic..."
# we are. Keep only AFTER line 2

Hitt R
# The good stuff
Hitt R

# Grab the atom nunmber and type
( $a, $num S$type, $charge ) = split (/\s+/, $);

# print "The charge on atom num $numwith type $type is $charge\n";
$char ges[ $nuni = $char ge;

}

# Print a rasnol input script

print "background [170, 200, 200]\ n";

print "select all\n";

print "color |abel blue\n";

print "label on\n";

print "wireframe 20\ n";
print "color bond [155, 155, 155]\ n\n";
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foreach $num (1 .. $#charges) {
$charge = $char ges[ $nuni;
$size = abs( $charge * $scaler );

print " #####HHHHH R HERRE\ D"

print "# Below is for atom nunmber $numwi th charge $charge\n";
print "select atomo=$num n";

printf ("spacefill 9%d\n", $size);

print "colour red\n" if ($charge < 0);

print "colour blue\n" if ($charge >= 0);

print "\n";

Gaussian2pdb.pl

#! [usr/local/bin/perl

# Last update: Mar/98, Renata Kover

# gaussi an2pdb. pl

# requires programs: zmatrix_extract, newzmat and pdbcl ean. pl

# Converts gaussian ts log files into individual pdb files

# usage: gaussi an2pdb. pl inputfile(.log)

# error checking

if ($ARGV[0] eq "") {
print "usage: gaussian2pdb.pl inputfile(.log)\n";
exit;

}
$file = shift;

# Keep the word to the left of the period in the fil enanme
$file =~ s/™(\w+). */$1/;

“zmatrix_extract < $file.log > $file.tenp’;

open (IN, "< $file.temp") or die "Wiere is $file.temp\n";
open (QUT, "> $file.out");

while (<IN) {

if ($count > 1) { print OUT; }

if (/™) |
# This is only true the first tine
next if ( ++$count == 1 );
print OUT;
++$count ;
next ;
}
}
close IN;
cl ose QUT;

“newzmat -izmat -obkv $file.out”;
“pdbcl ean. pl < $file.bkv > $file.pdb’;

unlink "$file.tem";
unlink "$file. out";
unlink "$file.bkv";

exit;
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Zmatrixextract

#! [usr/bin/awk -f
# @#) extract Gaussian zmatrix froman archive file

1 #l {next} # beginning of the root card

{
prev = substr($0, index($0, "#"));
gsub(/\\/, "\n", prev);
while (getline > 0) {
sub(/A[ \t]+/, "", $0);
gsub(/\\/, "\n", $0);
card = sprintf("%%", prev, $0);
n = index(card, "Version"); # mark the end
if (n>0) { # done
printf("%", substr(card, 1, n-1));
br eak;
}
printf("%", prev);
prev = $0;
Iy
exit;
}
Pdbclean.pl

.#! [usr/local/bin/perl

# pdb_cl ean

# Makes those pesky pdb files better!

# usage: "pdbclean.pl inputfile > outputfile"

foreach (<>) {
($first)=(split)[0];

if (($first eq "COWND') or ($first eq "CONECT") or
($first eq "END') or ($first eq "TER') or
($first eq "REMARK")) {
print;
} elsif (($first eq "ATOM') || ($first eq "HETATM)) {
$rec_name="ATOM';
($int,$atomnane)=(split)[1,2];

# Now, substitute nothing for any nunbers:
$atom name =~ s/[0-9]+//;

# Now, read in the x,y,z coordinates
$x=substr($_, 31, 8);
$y=substr($_, 39, 8);
$z=substr($_, 47, 8);

if ($atomnane ne "LP") {

wite;
}
}
}
format STDOUT =
@&<<<< @>> @> @H#. #HitH Q. B Q. Hit#H

$rec_nane, $i nt, $at om nane, $x, By, $z
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Sum_angle strain.pl

#! [usr/local/bin/perl

# Last update: nov/98, Renata Kover

# sum angl e_strain. pl

# eval uates angl e_strain of portions of the nolecul e by adding

# the total angle strain of the individual atons while

# taking into account the hybridization of the atom The output is a
# script to be used with pdb files for rasw n.

# usage: sumangle_strain.pl inputfile(.log) (list of atom nunbers)
#
i

error checki ng

f ($ARGV[O] eq "") {
print "\n Usage: sumangle_strain.pl inputfile (list of atom nunbers)\n";
print "\n Evaluates angle_strain of portions of the nolecule by adding the \n";

print " total angle strain of the individual atonms while \n";

print " taking into account the hybridization of the atom The output is a \n";
print " script to be used with pdb files for raswin.\n \n";
exit;

}

# Open the log file for reading
$file = shift;

# Grab all the atoms for which to add up the strain
@um atons = @\RGV,

print "Working on atoms "

foreach $atom ( @um.atons ) {
print "$atom";

}

print "\n";
open (IN, "< $file") or die "ERROR Cannot find $file?\n";

# First, build the atom nunber-atom type conversion

$get _names = ""

$line_num = 0;

$i nput _orientations = 0;

while (<IN>) {
# Shoul d we begin reading in the atom center/nunber info?
if( (/Input orientation/) and ($input_orientations == 0) ) {

$get _names = "true";

}

if( $get_nanes eq "true" ) {
++$l i ne_num
next if( $line_num< 6 );

P F( Jommmmmn- 7)1
$get _nanmes = "fal se";
++$i nput _ori entati ons;
next ;

( $center_num $atomnum) = split;
$at om nuns[ $cent er _nuni = $at om num
# print "center_nun¥$cent er _num at om nun¥$at om num n";

DEBUG PRI NT

foreach $atom num ( @tomnunms ) {
print "atom nuni$count]=%atom num n";
++$count ;

HHFHHE

}

# Look in
close( IN
open (IN, "< $file") or die "Where is $file?\n";

a PERL book and learn howto REWND a file
)

while (<IN>) {
# Begin looking for the angle info after these words
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if (/ Optimzed Paraneters /) { $opt="t"; }
next unless ( $opt );

# Angle info | ooks like this

# Al A(2,1,3) 110. 0984 -DE/DX = 0.
next unless (/\! A);

# print;

# get the desired values out of the file

if (/ \! Ad+t\s+A ((\d+H)\, (\d+H)\, (\d+H)\)\s+H(\S+H) /) {
($a, $b, $c, $deg) = ($1, $2, $3, $4, $5);
$angl e = "A($a, $b, $c)";

# This is a 2D assoc. array
$angl e{$b}{"$a $c"} = $deg;

}
close (IN);

# Grab the atom nanes
@toms_md = sort bynum keys %angl e;
# print @tons, "\n";

foreach $atommnmid ( @tonms_mid )

"sp3";

@t ons_ot her = keys 9% $angl e{$atom nmi d} };
# print "There are ", $#atons_ot her+1," angles invol ving atom $atom m d\n";

# |If there are 1 or 6 angles then it is sp3 hybridization
if ( ( $#atons_other+l == 6 ) or ( $#atons_other+l == 1) ) { $hyb{$atomnid} =

# Oherwise it is sp2 hybridization
el se { $hyb{$atom m d} = "sp2"; }

# 1 oop through each angle and print out a report
$num angl es = $#at ons_ot her +1;

foreach $atomother ( @tons_other ) {

# Figure out the explicit names of the other atons
($a, $c) = split " ", $atom ot her;

# sp2 carbon atom

if ( ($hyb{$atom nmi d} eq "sp2") && ($atom nuns[$atom m d]==6) ) {
# print "Calculating the offset for an sp2 carbon\n";
&cal c_of fset( 120 );

# sp3 carbon atom

} elsif ( ($hyb{$atom nmi d} eq "sp3") && ($atom nums[ $atom nmi d]==6) ) {
# print "Calculating the offset for an sp3 carbon\n";
&cal c_of fset( 109.6 );

# sp3 oxygen atom

elsif ( ($hyb{$atom nmi d} eq "sp3") and ($at om nuns[ $atom ni d] ==8) ) {
# print "Calculating the offset for an sp3 oxygen\n";
&cal c_of fset( 109.6 );

-

# sp3 sul fur atom

elsif ( ($hyb{$atom m d} eq "sp3") and ($at om nuns[ $at om m d] ==16) ) {
# print "Calculating the offset for an sp3 sul fur\n";
&cal c_offset( 92 );

-

} else {
print "Woa there pardner, | dont understand the hybridization of

at om $at om m d\n";

print "atom numr$at om nuns[ $at om ni d]\n";
exit;

}

$angle = "A($a, satom i d, $c)";
# printf ("%5s %is 98. 4f 9%6. 2f\n",
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# $angl e, $hyb{$atom nmi d}, $angl e{$at om ni d}{$atom other}, $per );
# Store the total strain for each nid atom
$strai n{$atom ni d} += $of f set

# Normalize for the nunmber of angles involved in the strain

# cal cul ati on of each atom

$strai n{$atom m d} *= 100/ $num angl es;

printf( "The strain at atommd, %d, with hybridization $hyb{$atommid}, is %. 3f

percent\n", $atommid, $strain{$atommnid} );

}

# Sumup the total strain
$total _strain = 0;
foreach $atom ( @um atons ) {

}

$total _strain += $strai n{$atont;

# Print a mini strain report

print

"The sum of the strain at atons "

foreach $atom ( @um.atons ) {

print " $atoni;

}
printf( " is 98.4f\n", $total _strain );

exit;

sub cal c_offset {

}

$i deal = shift;

# Cal cul ate the nornamlized deflection fromthe ideal sp3 angle
$of fset = ( $ideal - $angl e{$atom nmid}{$atomother} ) / $ideal;

# Square this offset value
$of fset *= $of f set;

sub bynum { $a <=> $b };



