#' perl -w

use TK;

require Tk:: Text;
require Tk::Button;
require Tk:: Scroll bar;
require Tk:: BrowseEntry;
requi re Tk:: CheckButt on;
requi re Tk:: Canvas;

open (REST,"< restlist.txt");
do {$rest .=getc(REST);} until eof (REST);
@ine = split (/\n/, $rest);
$pi =' 3. 1415" ;
$main = new Mai nWndow (-title => 'DNA Fragnentator');
$mai n- >geonEtry("515x350")
$mai n- >reS|zabIe( 0','0);
$mai nt ext $mai n- >Text(he|ght =>20, -w dt h=>70)->pl ace(-x=>2, -y=>2);
$Open = $na|n >Button(-text=>'Load Sequence',

- command=>\ &opensequence) - >pl ace(-x=>2, -y=>320);
$Paste = $nmmi n->Button(-text=>" Paste sequence',

-command=>\ &f i x) - >pl ace(- x=>100, -y=>320);
$Screeni ng = $nai n->Button(-text=>" Screen Enzynes',

- command=>\ &scr een) ;

$New = $mai n->Button(-text=>" Start a new job',

- conmand=>\ &newj ob) ;
$mai n- >Label (-text=>' DNA type: Linear')->place(-x=>220, -y=>325);
$check2 = $nmai n- >Checkbutton(-vari abl e=>\ $type, -onval ue=>'linear')->place(-x=>305, -y=>320);
$mai n- >Label (-text=>"Plasni d')->pl ace(-x=>330, -y=>325);
$checkl = $mai n- >Checkbutton(-vari abl e=>\ $type, -onval ue=>'plasm d')->place(-x=>370, -y=>320);
$checkl- >sel ect;
$Conbi ne = $mai n->Button(-text=>'"M x Enzynes', -state=>"disabled,

- command=>\ &add) - >pl ace(- x=>435, -y=>322);

$mai n- >Label (-text=>"Enzyne 1')->place(-x=>2, -y=>294);
$Browsel = $nmai n->BrowseEntry(-1abel =>"nane ', -w dth=>7, -state=>'disabled,

-vari abl e=>\ $val 1, -browsecnd=>sub {treat('1')})->pl ace(-x=>50, -y=>293);
$entryl = $mai n->Entry(-w dt h=>10) - >pl ace(-x=>160, -y=>294);

$mai n- >Label (-text=>' Enzyne 2')->pl ace(-x=>267, -y=>294);
$Browse2 = $mai n->BrowseEntry(-I|abel =>'nane ', -w dth=>7, -state=>"'disabled',
-vari abl e=>\ $val 2, -browsecnd=>sub {treat('2')})->place(-x=>320, -y=>293);



$entry?2 $mai n- >Entry(-w dt h=>10) - >pl ace(-x=>430, -y=>294);

$scrol | $mai n->Scrol | bar (-orient=>vertical"',

-command => [yvi ew=>%nmi nt ext])->pl ace(-x=>498, -y=>1, -hei ght=>288);
$mai nt ext - >configure (-yscrollcommand => [set => $scroll]);

$cont = O;

whi l e ($cont <=$#li ne){
@enp = split (/ /,$line[$cont]);
$seq[ $cont] = $tenp[1];
$nani $cont] = $tenp[O0];
$Browsel- >i nsert ($cont, $t enp[ 0] ) ;
$Br owse2- >i nsert ($cont, $t enp[ 0] ) ;
$cont ++;

}
Mai nLoop;

sub treat {

@hi ch :
= $val 1 if ($which[0] == 1);

$val = $val2 if ($which[0] == 2):

$cont = O;

whi | e ($cont< $#1 i ne){
$f ound = $cont if ($val eq $nan $cont]);
$cont ++;

}

$entryl->delete(0,'end' ) if ($which[0] == ;
$entryl->insert (0, $seq[$found])|f ($mh|ch[0] == 1);
$entry2->del ete(0,'end" ) if ($which[0] ==

$entry2- >|nsert(0 $seq[$found])|f ($mh|ch[0] == 2);
&anal yse(" $whi ch[ 0] ");

sub opensequence {
nmy $type = [[' DNA Sequence', [".txt"]]];
$file = $mai n->get OpenFil e(-fil etypes=>$type);
if(!$file) {return '"false';}
open (FILE, "< $file");
do {$char = getc(FILE);
$directseq . =%char;



} until eof (FILE);
@ines = split(/\n/,$directseq);
shift (@ines) if ($lines[0] =~ ">");
foreach $lin (@ines) {

@enp = split(//,$lin);

foreach $base (@ enp)

i f (' ATGCNat gcn' =~ $base) {
$seq .= uc($base);
$count ++;

}

}
cl ose (FILE);

$sequence = $seq;

undef ( $seq) ;

$counter = $count;

undef ($count) ;

$mai nt ext - >Cont ent s( $di rect seq) ;
undef ( $di rect seq) ;

$Br owsel- >configure(-state=> nornmal"');
$Browse2->confi gure(-state=> normal');
$Open- >pl aceFor get ;

$Past e- >pl aceFor get ;

$New >pl ace(-x=>2, -y=>320);

$Scr eeni ng- >pl ace(-x=>100, -y=>320);

sub fix {
$past edseq = $mai n->Sel ecti onCGet (-sel ecti on=>' CLI PBOARD ) ;
$mai nt ext - >Cont ent s( $past edseq) ;
return 'false" if ($pastedseq !~ /\w);
$past edseq =~ s/[\d\s]//qg;
$sequence = uc($pastedseq);
@enp = split(//, $sequence);
$counter = @enp;
undef ($pastedseq);
undef (@enp);
$Br owsel- >configure(-state=>" nornmal"');
$Browse2- >confi gure(-state=> normal');
$Open- >pl aceFor get ;
$Past e- >pl aceFor get ;
$New >pl ace(-x=>2, -y=>320);



sub

sub

$Scr eeni ng- >pl ace(-x=>100, -y=>320);

newj ob {

$mai nt ext ->Contents('"');

$Browsel- >confi gure(-sta

$Browse2- >configure(-sta

$newwi n[ 1] - >destroy if (
(
(

t e=>' di sabl ed')
t e=>' di sabl ed')
st s($neww n|
[
[

~t ~ N

$newni n[ 2] - >destroy if
$newwi n[ 3] - >destroy if
undef ($val 1) if ($val l);
undef ($val 2) if ($val 2);
$entryl->del ete(0, ' end');
$entry2->del et e(0, ' end")
$New >pl aceFor get ;

$Scr eeni ng- >pl aceFor get ;
$Open- >pl ace(-x=>2, -y=>320);

$Past e- >pl ace(-x=>100, -y=>320);

$Conbi ne- >confi gure(-state=>"di sabl ed');
$checkl->configure(-state=>" nornmal');
$check2->confi gure(-state=>" normal');

EXI
Exi st s($neww n
Exi st s($neww n

1))
1))
1))

anal yse {
@netwo = @;
$checkl- >confi gure(-state=>"disabled);
$check2->confi gure(-state=>"disabled);
$choi ce = $onet wo[ O] ;
I f ($resultrest) {

undef (@estsite);

undef (@ ragnent);

undef ($resultrest);

undef ($resultfrag);

undef ($partial);

undef ($q);

}
I f ($choice == 1 && Exists($newni n[1])) {
$neww n[ 1] - >dest r oy;

I f ($choice == 2 && Exi sts($newni n[2])) {
\ $neww n[ 2] - >dest r oy;



sub

$site = $entryl->get if ($choice == 1);
$site = $entry2->get if ($choice == 2);
#$site is already defined if $choice = 3
$site[ $choice] = $site; #sets enzyne specific restricion site
$site = uc(Psite);
undef ($true[$choice]) if ($true[$choice]);
@l ace = split (//,%site);
$i =0;
foreach $letter (@l ace) {
$plus = i if (Sletter eq '*');
$i++ if ($letter ne "*');
$true[ $choice] .=$letter if ($letter ne '*");

}

$mnus = $i - $plus;

$k = 0;

$q = O,

mhllg ($sequence =~ /[ $true[ $choice]/g) {
q=1;

$restsite[$k] = pos $sequence;
$restsite[ $k] -= $m nus;

$fragment [ $k] = $restS|te[$k] $restsite[Pk-1] if $restsite] $k-1];
$partial += $fragnEnt[$k] i f $fragnent[ $k];
Pk++

}
undef (@ragnent) if ($#fragnent == ;
$partial += $restS|te[O] I f ($type eq ‘li near" && @ ragment);
$f ragnent [ $k] $counter-$partial if ($g !=0 && @Pragnent)
unshift(@iragnﬁnt $restsite[0]) if ($type eq 'linear’ && @iragnﬁnt);
splice(@iragnent,l,l) I f ($type eq 'linear' && @ragnent);
$tot = $partial +$f ragment [ $K] |f ($q '=0 && @ragnent);
shift(@ragn*ent) if ($type eq 'plasmd && @ragnent);
$cut nunber @estsite;
(@irstrestrlctlon = @estsite if ($choice == 1 && %9
@econdrestriction = @estsite if ($choice == 2 && $ '-O)

$Conbi ne->configure(-state=>"normal ') if (@iirstrestrlctlon && @econdrestriction);

&w ndows (" $choi ce");

add {
return 'false' if ($vall eq $val 2);
I f (@usion) {

undef ( @ usi on) ;



undef (@ortedrestsite);
undef ( @ur ged) ;

undef ( @iewf r agnent ) ;
undef ($newparti al ) ;
undef (@ortedfrag);
undef ($true[ 3]);

%f (Exi sts($newni n[3])) {
$newwi n[ 3] - >dest r oy;

}
$val = "$val 1 and $val 2";
$site = "$site[1] and $site[2]";
$true[3] = "$true[l1] and S$true[2]";
@usion = (@irstrestriction, @econdrestriction);
@ortedrestsite = sort {$a <=> $b} @ usi on;
for ($j=0; $j<=$#sortedrestsite;$j++) {
if ( !'$sortedrestsite[$j+1] || (Psortedrestsite[Pj] != $sortedrestsite[$) +1])) {
push( @urged, $sortedrestsite[$j]);

}

$cut nunmber = @ur ged;

$newpartial = O;

for (3$j=0; $j<=$#purged; $j ++) {
$newfragnment [ $j] = $purged[ $j +1] - Spurged[ $j] if ($purged[ $j +1]);
$newpartial += $newfragnent[$j] if ($ <$#purged);

}
$newpartial += $purged[0] if ($type eq 'linear');
$l astpartial = $counter-Snewparti al ;

$tot = $newparti al +$l astparti al;

push (@ew ragnent, $l astpartial);

unshi ft ( @ewf ragnent, $purged[0]) if ($type eq 'linear’);
@ ragnent = @ew ragnent;

@estsite = @urged;

$qg = 1;

&M ndows(' 3');

#inizio della parte grafica
sub wi ndows {

@ ndex = @;
$ind = $i ndex[0];



$newwi n[ $i nd] = $mai n- >Top|eve|(-tit|e:>"$val analysis ($true[$ind])");
$nemmnn[$|nd] >reS|zabIe( 0','0");

$newt ext $newwi n[ $i nd] - >Text( wi dt h=>40, - hei ght =>15) - >pack(si de=>'left', -fill=>"both");
i f ($cutnunber > 4)
$newscroll = $newwi n[ $i nd] ->Scrol | bar (-orient=>"vertical"',
-command => [yvi ew=>%new ext])->pack(-side=>"left',-fill=> both');
$newt ext - >configure(-yscroll command => [set => $newscroll]);
)
$resultrest = "Restriction analysis of\n $val ($site)\n\n";
if ($gq == 0) {
$resultrest .= "$val does not cut the sequence!\n";
$newt ext - >Cont ent s($resul trest);
}
el se {

$resultrest .= "$site found $cut nunber times\n\n";
if ($type eq 'plasnid')
for ($)=1; $ <=$cut nunber; $j ++)
$resultrest .= "Site n°$j: $restsite[$-1]\n" if ($restsite[$-1]);
$resultrest .=" Fragment $j lenght: $fragnment[$j-1]\n" if (@ragnent);
}

if ($type eq 'linear')
for ($j=1; $j <=Scutnunber+1; $j ++) {
$resul trest .= Fragment $j lenght: $fragnent[$j-1]\n" if (@ragnent);
$resultrest .= "Site n°$j: Prestsite[P-1]\n" if (Srestsite[$-1]);
} }
$newt ext - >Cont ent s($resul trest);
i f (@ragnment)
@ortedfrag = sort {$b <=> $a} @ragnent;
$newt ext 1 = $newwi n[ $i nd] - >Text (-w dt h=>16, -hei ght =>15)->pack(side=>"left', -fill=> both');
i f ($#fragment > 13)
$newscrol | 1 = $newwi n[ $i nd] - >Scrol | bar (-orient=>"vertical"',

-command => [yvi ew=>%newt ext 1] ) - >pack(-side=>"left',-fill=>" both');
$newt ext 1- >confi gure(-yscroll command => [set => $newscroll1]);
$resultfrag = "Sorted fragnents\n\n";
for ($)=0; $j<=$#sortedfrag;$j ++)
$resu|tfrag =" $sortedfrag[$j]\n";

}
$newt ext 1- >Cont ent s($resul tfrag);



if ($type eq 'plasnmid') {
$pl asm d= $neww n[ $i nd] - >Canvas(-w dt h=>250, - hei ght=>230)->pack(-side=>"left"');
$pl asm d- >cr eat eOval (40, 30, 220, 210, -outline=>"blue');
$pl asmi d- >cr eat eLi ne(130, 28, 130, 32, -fill=>"yellow , -wi dth=>2);
$pl asm d- >creat eText (135, 120, -font=> "Tinmes', -text=>"Total |enght\n $counter");
for ($j=0; $ <=$cutnunber-1; $j ++)
$threshold = $fragment[$j]/ $counter if (@ragnent);
$threshold = 1 if (!@ragnent);
$rad = -(((Srestsite[Pj]/Scounter)*360+180)*$pi); #trasforma |la frazione franmmento/totale in radianti e aggi usta

$x1[$j] = sin(($rad)/180)*85+130; #aggiusta il punto di fine riga su Xx
$y1[$j] = cos(($rad)/180)*85+120; #aggiusta il punto di fine riga suy
$x2[$j] = sin(($rad)/180)*95+130; #aggiusta il punto di fine riga su X
$y2[$j] = cos(($rad)/180)*95+120; #aggiusta il punto di fine riga suy
$x3[$)] = sin(($rad)/180)*100+130 if ($threshold > 0.02);
$x3[$j] = sin(($rad)/180)*80+130 if ($threshold <= 0.02);
$y3[$j] = cos(($rad)/180)*100+120 if ($threshold > 0.02);
$y3[$)] = cos(($rad)/180)*80+120 if ($threshold <= 0.02);

for ($j=0; $j<=$cutnunber-1;Fj++) {
$truej = $j +1;
$pl asm d- >creat eText ($x3[ $j ], $y3[Fj], -font=> "Tines',-text=>"$truej", -fill=>"black');
$pl asm d->createLine($x1[$j], Sy1[$j ], $x2[$j], $y2[$j], -fill=>"red");

}
i f ($type eq 'linear")
$pl asm d= $neww n[ $i nd] - >Canvas(-w dt h=>250, - hei ght=>100)->pack(-side=>"left"');
$pl asm d- >creat eLi ne(5, 40, 250, 40, -fill=>"Dblue');
for ($j=0; $j<$cutnunber; $j++) {
$truej = $j +1;
$t hreshol d = $fragnent [ $j +1]/ Scounter if (@ragnent);
$threshold = 1 if ! @ragnment;
$x = ($restsite[ $]/$count er) *245+5;
$pl asm d- >creat eLi ne( $x, 37, $x, 43, -fill=>"red");
$pl asm d- >creat eText ($x, 48, -font=> "Tines',-text=>"$truej") if ($threshold & & $t hreshold > 0.05);
$pl asm d- >creat eText ($x, 32, -font=> "Tines',-text=>"%truej") if ($threshold && $threshold <= 0.05);
$pl asm d- >creat eText ($x, 32, -font=> "Tines',-text=>"$truej") if (!$threshold);

$pl asm d->creat eText (120,80, -font=> 'Tines', -text=>"Total |enght: $counter");



sub screen {
foreach $enz (@i ne)
@ut =split (/ /, $enz);
$cut[1] =~ s/\*//;
whil e ($sequence =~ /$cut[1]/gi) {$k++;}
$out put .="S$cut[0]: Pk site/s\n";
$k=0;

$screen = $mai n->Topl evel (-title=>" Screening');
$screen->resizable('0',"'0");

$screent ext = $screen->Text (-w dt h=>20, -hei ght =>45)->pack(side=>"left', -fill=>"both');
$screenscroll = $screen->Scrol | bar(-orient=>vertical"',
-command => [yvi ew=>%screentext])->pack(-side=>"left',-fill=> both');

$screent ext - >confi gure(-yscroll command => [set => $screenscroll]);
$screent ext - >Cont ent s( $out put ) ;
undef ($out put ) ;



