#!

perl -w

use TK;
require
require
require
require
require
require
require

$h="direct";

Tk:
Tk:
Tk:
Tk:
Tk:
Tk:
Tk:

. BrowseEntry;
. Menu;

. Di al og;

- Text ;

: Scrol | bar;

: Checkbut t on;
- Radi obut t on;

$k="reverse";

$inifil

$main =

$menubar

$f i nd- >conmand

$tri->conmmand
$tri->conmmmand

$tra =

$t r a- >r adi obut t on
$t ra- >r adi obutt on

e =
& nitialize;
new Mai nW ndow
$mai n- >geonet ry("700x470") ;
$mai n->resi zable('0','0");
= $mai n- >Menu;
$mai n- >confi gur e( - nenu=>$nenubar) ;
$file = $nmenubar->cascade(-| abel =>'File',
$file->command (-1 abel =>' Load DNA sequence',
$fil e->comand (-1 abel =>' Past e sequence’,
$fil e->command (- abel =>' d ose sequence’,
$configurati on = $nenubar->cascade(-1 abel =>' Confi guration',
$configuration->comand (-1abel=>"Edit nodification file',
$confi guration->comrand (-1 abel =>" Set extremty flag',
$configurati on->command (-1 abel =>' Mbney matters',
$fi nd = $nenubar - >cascade( -l abel =>' Fi nd'
(-1abel=>"Find start"',
$fi nd- >command (-1 abel =>' Fi nd stop',
$tri = $nmenubar - >cascade( -1 abel =>" Tri plets',
(-1abel=>"Trip
(-label =>"Trip
$tri->conmmand (-1abel =>'"Triplet,
$tri->comand (-1abel=>"No triplet',
$nenubar - >cascade( -1 abel =>' Transl| at e',
(-l abel =>' Frane 0',
(-1 abel =>'" Frane 1',
$tra->radi obutton (-I|abel =>'Frane 2',

"Primer Wzard.ini";

$tra- >separ at or;

$tra->conmmand (-1 abel =>' Transl ate-one |l etter code',

(-title => "Primers Wzard');

-t ear of f =>0) ;

frame 0',
frame 1',
frame 2',

-command => \ & oaddnasequence);
-command => \ &Fi x) ;

-command => \ &cl osesequence) ;

-t ear of f =>0) ;

-command => \ & odificationfile);

-command => \ &f | ag);
-command => \ &oney) ;

-t earof f =>0) ;

-command => \&Start);
-command => \ &St op) ;

-t earof f =>0) ;

-command => sub {triplet
-command => sub {triplet
-command => sub {triplet
-command => sub {triplet('no')
-t ear of f =>0) ;

-vari abl e=>\ $sel franme, -value => 0);
-vari abl e=>\ $sel frane, -value => 1);
-vari abl e=>\ $sel frame, -value => 2);

("o,
("1,
('2",
1),

-command => sub {transl at e(

"0', $sel frame)});



$tra->command (-1 abel =>' Transl ate-three letters code', -command => sub {translate('1', $selframe)});

$t ext wi ndow = $nmai n- >Text (- hei ght => 30, -width => 50)->pl ace(-y=>5, -x =>5);
$t ext wi ndow >nenu( undef) ;
$yscroll = $main->Scroll bar (-orient=>"vertical"',
-command => [yvi ew=>%t ext w ndow] ) - >pl ace(-y=>5, -x=>360, -height=>425);
$t ext wi ndow >configure (-yscroll command => [set => $yscroll]);

$mai n- >Label (-text=>" Forward priner', -background=>'red')->place(-y=>10, -x=>380);
$di raccbutton = $mai n->Button(-text=>" Accept"',
- command=>\ &Accept Di rect) - >pl ace(-y=>160, -x=>380);
$dirresbutton = $nmai n->Button(-text=>"5\" nodification',
-command=>sub {Chooser('Direct')})->pl ace(-y=>30, -x=>460);
$mai n- >Checkbutton(-text=>"Flag', -variable=>\$dirflg)->place(-y=>30, -x=>542);
$di rdegbutt on = $nmmi n- >Butt on(-text=>"Degeneration',
- command=>sub {degenerate($directpriner)})->place(-y=>30, -x=>610);
$mai n- >Label (-t ext=>" Sequence :')->pl ace(-y=>50, -x=>380);
$mai n- >Label (-text=>' Lenght (bp):')->place(-y=>90, -x=>380);
$mai n- >Label (-text=>'GC% :')->pl ace(-y=>110, -x=>380);
$mai n- >Label (-text=>"Tm :')->pl ace(-y=>130, -x=>380);
$mai n- >Label (-t ext =>" Nane: ') ->pl ace(-y=>90, -x=>500);
$di rnane = $mai n->Entry(-w dt h=>30) - >pl ace(-y=>110, -x=>500);

$mai n- >Label (-t ext =>' Reverse priner', -background=>'yellow )->place(-y=>250, -x=>380);
$revaccbutton = $mai n->Button(-text=>" Accept"',

- command=>\ &Accept Rever se) - >pl ace(-y=>400, -x=>380);
$revresbutton = $nmai n->Button(-text=>" 5" nodification',

-command=>sub {Chooser (' Reverse')})->pl ace(-y=>270, -x=>460);
$mai n- >Checkbutton(-text=>"Flag', -variable=>\$revflg)->place(-y=>270, -x=>542);
$revdegbutt on = $nmi n- >Butt on(-t ext=>" Degeneration',

- command=>sub {degenerat e($revprinertenpo)})->place(-y=>270, -x=>610);
$mai n- >Label (-t ext =>' Sequence :')->pl ace(-y=>290, -x=>380);
$mai n- >Label (-text=>' Lenght (bp):')->place(-y=>330, -x=>380);
$mai n- >Label (-text=>"'GC% :')->pl ace(-y=>350, -x=>380);
$mai n- >Label (-text=>"Tm :')->pl ace(-y=>370, -x=>380);
$mai n- >Label (-text=>" Nanme:')->pl ace(-y=>330, -x=>500);
$revnane = $mi n->Entry(-w dt h=>30) - >pl ace(-y=>350, -x=>500);

$dirset = $mai n->Button(-text=>"Set as Forward priner',
-command=>\ &Di r ect ) - >pl ace(-y=>435, -x=>5);
$revset = $mai n->Button(-text=>" Set as Reverse priner',
- command=>\ &Rever se) - >pl ace(-y=>435, -x=>240);



$mai n- >Button(-text=>" Generate Report’,
- command=>\ &Report) - >pl ace(-y=>440, -x=>600);
$mai n->Button(-text=>"Clear Prinmers',
-command=>\ &C ear) - >pl ace(-y=>440, -x=>145);

Mai nLoop;
sub initialize {

open (INIT, "< $inifile");
do {$char = getc(INT);

$iniinfo .= $char;
until eof (INIT);
close(INIT);

if (!'$iniinfo) {

$mai n->Dial og(-title=> Primer Wzard Error’',
-text =>"Initialization file $inifile not found")->Show,

return 'false';

}

@niinformation = split (/\n/,"$iniinfo");

$basecost = $inii nformation[0];

$noneytype = $iniinformation[l1];

$vat = $iniinformation[2];

$flag = lc(Siniinformation[3]);

undef ($i ni i nf o) ;

& estrictionopen;

&codonusageopen;

sub restrictionopen {
undef ($restriction) if ($restriction);
open (REST, "< nodifications");
do {$char = getc(REST);
$restriction .= $char;
until ($char eq '-');
cl ose( REST) ;
if (!'$restriction) {
$mai n->Di al og(-title=> Prinmer Wzard Error",
-text =>'"Modifications file m ssing!')->Show,
return 'fal se';

chop ($restriction);
&restrictioncreate;



sub restrictioncreate {
i f (@nzyne) {
undef ( @&nzyne) ;
undef (@i te) ;

}
@estlines = split (/\n/,

"$restriction");

$totlines = @estlines;

$r est nunber = 1;

for ($i=0;$i<$totlines;$i++)

if ($restlines[$i]
$Enzyne[ $r est nunber]
$Si t e[ $r est nunber ]

=~ /\*])
= $restlines[$i];
= $restlines[$i+1];

$r est nunber ++;

}

}

sub codonusageopen {
undef ($AATri)
open (TR,

i f ($AATrI);
"< AAtriplet");

do {$char = getc(TRI);

$AATri .= $char;
until eof (TRI);

cl ose(TRI);

it (!'$AATriI) |

$mai n->Dial og(-title=> Primer Wzard Error',

-t ext
return 'fal se';

=>' Codon usage file m ssing!"')->Show,

}
@atriplets = split (/\n/,"$AATri");

sub noney {
$noney = $nmmi n->Topl evel

(-title=>"Money matters..."');

$noney- >geonetry("290x80") ;

$noney- >Label
$noney- >Ent ry(-w dt h=>3,

(-text=>"How nuch does a base cost?

-t ext vari abl e=>\ $basecost) - >pl ace( - x=>155,

$money- >Label (-text=> Wi ch noney?')->place(-x=>5, -y=>33);

$nmoney- >Radi obut t on( - t ext =>" Eur 0",

-vari abl e=>\ $noneyt ype,

cents')->pl ace(-x=>5,

-y=>5);

-y:>5);

-val ue=>"Eur 0") - >pl ace( - x=>80,

-y:>30);



sub

sub

$noney- >Radi obutton(-text=>"Doll ar", -vari abl e=>\ $noneytype, -value=>"Dollar")->place(-x=>130,

$noney->Label (-text=>"1.V.A (V.AT) % ) ->pl ace(-x=>5, -y=>60);
$noney- >Entry(-w dt h=>3, -textvari abl e=>\$vat)->pl ace(-x=>80, -y=>60);
$noney->Button(-text=>"Set', -conmand=>\ &set noney) ->pl ace(-x=>250, -y=>50);

sub set noney {
if (!$newi ni) {undef ($newini);}
$newi ni = $basecost. "\ n". $noneytype. "\ n". $vat. "\ n". $f | ag;
unlink ($inifile);
open (INIT, "> $inifile");
print {INIT} "$new ni";
close (INT);
$noney- >dest r oy;

}

flag {

$fl agwi n = $mai n->Topl evel (-title=>"Flag settings...");

$f | agwi n- >geonetry("180x80") ;

$f | agwi n->Label (-text=>"Set the restriction enzyne flag')->pl ace(-x=>5, -y=>5);
$fl agwi n->Entry(-w dt h=>20, -textvari abl e=>\$fl ag)->pl ace(-x=>15, -y=>25);

$fl agw n->Button(-text=>"Set', -command=>\&setfl ag)->pl ace(-x=>140, -y=>50);

sub setflag {
if (!'$new ni) {undef ($newi ni);}
$flag = I c($fl ag);
$newi ni = $basecost."\n". $noneytype. "\ n". $vat. "\ n". $f | ag;
unlink ($inifile);
open (INIT, "> $inifile");
print {INIT} "$new ni";
close (INT);
$f | agwi n- >dest r oy;

nodi ficationfile {
$nmodi fedit = $mai n->Topl evel (-title=>"Edit nodifications file');

$nodi fedittext = $nodifedit->Scrolled(’ Text', -w dth=>30, -height=>26, -scrollbars=>"e")->pack;

$nodi f edi tt ext - >menu(undef) ;
$header = "Respect the format, please.\n";
$nodi f edi tt ext - >Cont ent s( $header, $restriction);

- y:>30) :



sub

sub

sub

$nodi f edi t - >But t on( -t ext =>' Updat e',

sub updatenodfile {

$newnodi fications = $nodifedittext->get('2.0",

chomp ($newnodi fications);
chonmp ($newnnodi fications);
chonmp ($newnodi ficati ons);
chomp ($newnodi fications);
$newnodi fications .="\n---";
unlink ($restrictionfile);
open (INT,

- command=>\ &updat enodfi | e) - >pack;

‘end');

"> $restrictionfile");

print {INT} "$newnodifications";

close (INT);

undef ($newnodi fi cati ons);
& estrictionopen;

$nodi f edi t - >dest r oy;

| oaddnasequence {

i f ($sequence) {undef($sequence);}

ny $type = [[' DNA Sequence',

[*.txt"]]];

$sequencefile = $mai n->get OpenFile(-fil etypes =>%type);

i f(!%$sequencefile){return 'false';}

open (FILE, "< $sequencefile");
do {$char = getc(FILE);
if ($char =~ /[aAt TgGcCnN] /) {

$sequence .= uc($char);
until|l eof (FILE);
cl ose(FI LE);

$t ext wi ndow >Cont ent s( $sequence) ;

cl osesequence {
$t ext wi ndow >Content s("");
undef ($sequence);

Fi x {

undef ($sequence) if ($sequence);

$past edseq = $t ext wi ndow >Sel ecti onCet (-sel ecti on=>' CLI PBOARD ) ;



@e = split (//, "$pastedseq");
$ind = O;
whi | e ($i nd<=$#se) {
if ($se[$ind] =~ /[aAt TgGCnN]/){
$sequence .= uc($se[$ind]);

$i nd++;

$t ext wi ndow >Cont ent s( $sequence) ;
undef (@&e) ;
undef ( $past edseq) ;

riplet {
f ($seqtripletted) {undef($seqtripletted);}
f (!%$sequence) {
$mai n->Di al og(-title=>" Primer Wzard Error',
-text =>'DNA sequence not found')->Show,
return 'false';

}
@rane = @;
@equencetenp = split (//,"$sequence");
I f ($frane[0] eq 'no') {
$t ext wi ndow >Cont ent s( $sequence) ;
return 'false';

sub t
[
i

%f ($franme[0] == 0) {
i f ($toadd) {undef($toadd);}

}

I f ($frame[0] ==
$t oadd = $sequencet enp[ 0] ;
shift (@equencetenp);

}

I f ($frame[0] ==
$t oadd = $sequencet enp[ 0] . $sequencet enp[ 1] ;
shift (@equencetenp);
shift (@equencetenp);

for ($i=0;3i <=$#sequencet enp; $i ++) {
if ($19%8 == 0 && $i '=0) {$seqtripletted .=" ";}
$seqtripletted . =$sequencetenp[ $i];



$seqtripletted = $toadd." ". $seqtripletted;
$t ext wi ndow >Cont ent s($seqtripletted) if ($franme[l]);
return ($seqtripletted);

sub translate {
undef ($transl ation) if ($translation);
@odetype = @;
$totransl = &triplet($codetype[l]);
@eadytotransl = split (/ /,"$totransl");
for ($i=0;3$i <=$#r eadytotransl; $i ++)
if ($readytotransl[$i] =~ /[nN]/)
$translation .= "'"? ' if ($codetype[0] == 0);
$translation .= '"??2? ' if ($codetype[0] == 1);

el se {
for (3] =0;3 <=$#aatriplets;$j++)
@enp = split (/\./,"$aatriplets[$j]");
if ($tenp[2] eq $readytotransl[$i]) {
$transl ati on . =%t enp[ $codet ype[O0]]." ";

}
}
}
$t ext wi ndow >Cont ent s($transl ati on);
}
sub D rect

i f ($warni ng) {undef ($warning);}
i f ($directprinmer)
undef ( $di rect pri nmer);
undef ($di rprinertenp);
undef ($di rpri nerl enght);
$t ext wi ndow >t agDel ete(' dir');
$di r | abel 1- >pl aceFor get ;
$di r | abel 2- >pl aceFor get ;
$di r | abel 3- >pl aceFor get ;
$di r | abel 4- >pl aceFor get ;

I f ($directprinmernod) {
undef ($di rect pri mer nod) ;



undef ($di rsi teseq);
undef ( $di renzyne) ;

}
I f ($dirprinmernod) {
undef ($di r pri mer nod) ;

}
I f ($anot herdir)
undef ($anot herdir);
$t ext wi ndow >t agDel et e(' di rfound');

}

($dirstart, $di rend) = $t extw ndow >t agRanges(' sel');
$t ext wi ndow >t agAdd(' dir', $dirstart, $dirend);
$t ext w ndow >t agConfigure('dir', -background=>'red');
$directprinmertenp = $textw ndow >get ($dirstart, $dirend);
$directprinmer = uc($directprinertenp);
@li rect basetenp = split (//,"$directpriner");
$anot herdir = $t extw ndow >search($directpriner,$dirend, ' end');
i f ($anotherdir) {
i f ($anotherdir ne $dirstart)
$mai n->Di al og(-title=> Primer Wzard Warning',

-text =>'"This prinmer will match nore than one tine in sequence (|l ook at orange mark)')->Show,
$t ext wi ndow >t agAdd(' di rfound', $anotherdir);
$t ext wi ndow >t agConfi gure(' dirfound' , -background=>'orange');

}

}

for ($i=0;3$i <=$#di rect baset enp; $i ++) {
if ($directbasetenp[$i] ne " ")
Sdirprinmertenp .= $directbasetenp[ $i];
}

$directprimer = $dirprinmertenp;
@li rectbase = split (//,"$directprinmer");
for ($i=0;3$i <=%$#di rect base; $i ++)
if ($directbase[$i] !~ /[AaTt CcGgNn]/) {
$war ning = "yes";
}

}
I f ($warning) {
$mai n->Di al og(-title=> Prinmer Wzard Error’,
-text =>'Please select the prinmer from DNA sequence...')->Show,
return 'fal se';



sub

{

($i =0; $i <=$#di r ect base; $i ++) {
if($directbase[$i] ne " ") {
$di rpri nmerl enght ++;

=zl

$i =0; $i <=$#di r ect base; $i ++)
f ($directbase[$i] eq "C" || $directbase[$i] eq "G') {
$CCH++;

— 1l

}

$di r GCpercent = substr ((($CT $dirprinmerl enght)*100), 0, 5);
$direct Tm = 69. 3+( 0. 41*$di r CCper cent ) - (650/ $di rpri merl enght) ;
$dirTm = substr($directTmO, 5);

$dirl abel 1 = $mai n->Label (-text=>"3%directpriner")->place(-y=>70, -x=>380);
$dirl abel 2 = $mai n->Label (-text=>"38dirprinmerl enght")->place(-y=>90, -x=>450);
$di rl abel 3 = $nmai n->Label (-text=>"3%di r GCpercent ") - >pl ace(-y=>110, -x=>420);
$dirl abel 4 = $mai n->Label (-text=>"3%dirTm') - >pl ace(-y=>130, -x=>420);

}

Reverse {

i f ($war ni ng) {undef ($warni ng); }
I f ($reversepriner)
undef ( $rever sepri nmer);
undef ($revpri nerl enght);
undef ($revpri nert enpo);
$t ext wi ndow >t agDel ete(' rev');
$r evl abel 1- >pl aceFor get ;
$r evl abel 2- >pl aceFor get ;
$r evl abel 3- >pl aceFor get ;
$r evl abel 4- >pl aceFor get ;

I f ($reverseprinernod) {
undef ( $r ever sepri ner nod) ;

| f ($revprimernod)
undef ( $revpri nernod) ;

| f ($anot herrev) {



undef ( $anot herrev) ;
$t ext wi ndow >t agDel et e(' revfound');

($revstart, $revend) = $t ext wi ndow >t agRanges(' sel');
$t ext wi ndow >t agAdd(' rev', $revstart, $revend);
$t ext wi ndow >t agConfi gure('rev', -background=>'yellow );
$revprinmertenp = $textw ndow >get ($revstart, $revend);
@ ever sebasetenp = split (//,"$revprinertenp");
$anot herrev = $t ext w ndow >search($revpri nertenp, 0. 1, $revend);
i f ($anot herrev) {
i f ($anotherrev ne $revstart)
$mai n->Di al og(-title=> Primer Wzard Warning',

-text =>'"This prinmer will match nore than one tine in sequence (|l ook at orange mark)')->Show,
$t ext wi ndow >t agAdd(' revfound', $anot herrev);
$t ext wi ndow >t agConfi gure(' revfound' , -background=>'orange');

}

for ($i=0; $i <=$#r ever sebaset enp; $i ++) {
if ($reversebasetenp[$i] ne " ")
$revprinertenpo .= $reversebaset enp[ $i];

@ eversebase = split (//,"$revprinertenpo”);
for ($i=0;3$i <=$#reversebase; $i ++)
I f ($reversebase[$i] !~ /[AaTt Cc&GNn]/)
$war ning = "yes";
}

}
I f ($war ni ng) {
$mai n->Di al og(-title=> Prinmer Wzard Error’',

-text =>'Pl ease select the prinmer from DNA sequence...')->Show,
}
el se {
for ($i=0;$i <=$#rever sebase; $i ++) {
i f ($reversebase[$i] ne " ") {
$revprinmerl enght ++;
}
}
$GC=0;
for (Si
Wi

0; $i <=%$#r ever sebase; $i ++)
uc($reversebase[$i]) eq "C' || uc($reversebase[$i]) eq "G') {



$CCH+;

| f (uc($reversebase[$|]) eq "C') {
$conmpbase[$i] = "G';

?f (uc($reversebase[$|]) eq "G') {
$compbase[$i] = "C';

| f (uc($reversebase[$|]) eq "A") {
$conmpbase[$i] = "T";

| f (uc($reversebase[$|]) eq "T") {
\ $conmpbase[ $i] = "A";
}

for ($i=$#reversebase; $i >=0; $i --) {
$reverseprimer .=$conpbase[ $i];

}

$revC@Cpercent = substr((($CT $revprinerl enght)*100), 0, 5);

$reverseTm = 69. 3+(0. 41*$revCCpercent) - (650/ $revpri nerl enght ) ;

$revim = substr($reverseTmO, 5);

$revl abel 1 = $nmai n->Label (-text=>"%reverseprinmer")->pl ace(-y=>310, -x=>380);
$revl abel 2 $mai n- >Label (-text=>"%revprinerl enght")->pl ace(-y=>330, -x=>450);
$revl abel 3 = $mai n- >Label (-t ext =>"$revCCpercent") - >pl ace(-y=>350, -x=>420);
$revl abel 4 = $nmai n->Label (-text=>"%revTm')->pl ace(-y=>370, -x=>420);

}

sub Chooser {
if (!$directpriner && !$reversepriner) {
$mai n->Di al og(-title=> Prinmer Wzard Error’,
-text =>'Select a prinmer,first...")->Show,
return 'fal se';

}

@ nuse = @;

$chooser = $nmmi n->Topl evel (-title=> Cloning tail chooser');

$restchoose = $chooser->BrowseEntry (-1abel =>"Choose 5\' nodification",
-wi dt h=>20,
-vari abl e=> \ $enzyne,
-browsecnd=> \ &fill) ->pack;

$counter = 1;

whi | e ($counter< $rest nunber) {



$r est choose- >i nsert ($counter-1, $Enzyne[ $counter]);
$count er ++;

}
sub fill
I f ($foundrest) {
$t ext wi ndow >t agDel et e(' ERsite');
}
I ($enzyne eq "\ *User Defined\*") {
&edi t nodi f;
el se {
for ($check=1; $check<$rest nunber; $check++) {
i f ($Enzyne[ $check] eq $enzyne) {
$siteseq = $Site[ Scheck];
$enzy = $Enzyne[ $check];
&nodi fi nd;
}
}
}
}

}

sub edi tnodi f {
$nodi fwin = $mai n->Topl evel (-title=> Edit 5\' nodification');
$nodi fwi n- >geonetry("270x60") ;
$nodi fwi n->Label (-text=>" Nane')->pl ace(-x=>5, -y=>5);
$nodi fwi n->Entry(-w dt h=>20, -textvariabl e=>\$nodi f nan) - >pl ace(-x=>80, -y=>5);
$nodi f wi n- >Label (-t ext =>' Sequence') - >pl ace(-x=>5, -y=>30);
$nodi fw n->Entry(-w dt h=>20, -textvari abl e=>\$nodi fseq)->pl ace(-x=>80, -y=>30);
$nodi f wi n->But t on(-t ext =>" Accept',
- command=>\ &acce) - >pl ace(-x=>215, -y=>12);
sub acce {
@modsplit = split (//,%$nodifseq);
foreach $val (@modsplit){
print "$val\n";
I f ($val '~ /[AaTtCcGNn]/) {
$mai n->Di al og(-title=> Prinmer Wzard Error’,
-text =>'The nodification contains non-DNA characters')->Show,
return 'false';

}
$enzy = $nodi f nam



$siteseq = $nodi f seq;
$nodi f wi n- >dest r oy;
&nodi fi nd;

}

sub nodi find {
$f oundrest = $t ext wi ndow >search(uc($siteseq), 0.1, end');
i f ($foundrest) {
@egel enents = split (/
$seql en = @egel enent s;
@agstart = split (/\./, "$foundrest");
$t agendi ng = $tagstart[1] +$seql en;
$tagend = $tagstart[0].".". $tagendi ng;
$t ext wi ndow >t agAdd(' ERsi te', $f oundr est, $t agend) ;
$t ext wi ndow >t agConfi gure(' ERsite', -background=>'grey');
$mai n->Di al og(-title=> Prinmer Wzard Warning',
-text =>'"Warning:the chosen 5\' nodification is present in the sequence (marked in grey)')->Show,

[, "$siteseq");

}

&got orestricti on($i nuse[0]);

sub gotorestriction {
@romvho = @;
if ($fromvho[0] eq "Direct") {
&RestrictionDirect;

}

I f ($fromvho[ 0] eq "Reverse"){
&Restricti onRever se;

}

sub RestrictionDirect {
$chooser - >dest r oy;
undef ($flagdir) if ($flagdir && !'$dirflg);
$flagdir = $flag if ($dirflg);
i f ($enzy eqg "*None (Renove)*") {
i f ($dirprinmernod) {
$directprimernmod = $dirprinmernod;

el se {
$di rect pri ner nod

$di rect pri mer;



}
undef ($di rsi teseq);
undef ( $di renzyne) ;

el se {
$dirsiteseq = uc($siteseq);
i f ($dirprinmernod) {
$directprinmernod = $fl agdir. $dirsiteseq. $dirpri nmer nod;

el se {
$directprinmernod = $flagdir. $dirsiteseq. $directpri nmer;

}

$dirflag = $flagdir if ($dirflg);
$dirflag = "none' if (!$dirflg);
$dirsiteseq = uc($siteseq);

$di renzyme = $enzy;

$di r | abel 1- >pl aceFor get ;
$dirl abel 1 = $mai n->Label (-text=>"%di rect prinmernod") ->pl ace(-y=>70, -x=>380);

sub RestrictionReverse {
$chooser - >dest r oy;
undef ($flagrev) if ($flagrev && !S$revflg);
$flagrev = $flag if ($revflg);
i f ($enzy eqg "*None (Renove)*") {
i f (Srevprinmernod) {

$reverseprinernmod = $revprinernod,
el se {
$reverseprinernmod = $reversepriner;

undef ($revsi teseq);
undef ($revenzyne) ;
}
el se {
$revsiteseq = uc($siteseq);
I f ($revprinmernod)
$reverseprinmernod = $flagrev. $revsiteseq. $revpri nernod,

el se {
$reverseprinmernod = $flagrev. $revsiteseq. $reversepri ner;



}

$revflag = $flagrev if ($revflg);
$revfl ag ‘none' if (!$revflg);
$revenzyne = $enzy;

$revsiteseq = uc(Psiteseq);

$r evl abel 1- >pl aceFor get ;
$revl abel 1 = $nmai n->Label (-t ext=>"%reversepri nernod") - >pl ace(-y=>310, -x=>380);

}

sub Cear {
i f ($warni ng) {undef ($warning);}
i f ($directprinmer)
undef ( $di rect pri nmer);
undef ($di rprinertenp);
undef ($di rpri nerl enght);
$t ext wi ndow >t agDel ete(' dir');
$di r | abel 1- >pl aceFor get ;
$di r | abel 2- >pl aceFor get ;
$di r | abel 3- >pl aceFor get ;
$di r | abel 4- >pl aceFor get ;

I f ($directprinmernod) {
undef ( $di r ect pri ner nod) ;
undef ($di rsi teseq);
undef ($di renzyne) ;

}
I f ($dirprinmernod) {
undef ($di r pri mer nod) ;

}
I f ($anotherdir) {
undef ($anot herdir);
$t ext wi ndow >t agDel et e(' di rfound');

I f ($reversepriner) {
undef ( $rever sepri nmer);
undef ($revpri nerl enght);
undef ($revpri nertenpo);
$t ext wi ndow >t agDel ete(' rev');
$r evl abel 1- >pl aceFor get ;
$r evl abel 2- >pl aceFor get ;
$r evl abel 3- >pl aceFor get ;



$r evl abel 4- >pl aceFor get ;

I f ($reverseprinernod) {
undef ( $r ever sepri ner nod) ;

| f ($revprimernod)
undef ( $revpri ner nod) ;

| f ($anot herrev) {
undef ( $anot herrev) ;
$t ext wi ndow >t agDel et e(' revfound');

sub AcceptDirect
if (!$directprinmer) {return 'false'}
$t ext wi ndow >Cont ent s( $sequence) ;
&di r mar k;
i f ($revaccept) {
& evmark;

$di rresbutton->configure(-state=>"disabled);
$di rdegbut t on- >confi gur e(-state=>"'di sabl ed');
$di rset->configure(-state=>"disabled);
$di raccbutt on->confi gure(-state=>"disabled);
$di rect nane = $di r nanme- >get ;
$di r accept $mai n- >Label (-t ext =>"3$di r ect nanme accept ed") - >pl ace(-x=>500, -y=>130);
$di rrej ect $mai n- >But t on( -t ext =>"Rej ect ",
- conmmand=>sub {reject(%$h)})->place(-x=>450, -y=>160);

sub dirmark {
$wheredirstart = $textw ndow >search("$directprinmer”,0.1,'end");
@enp = split (/\./, "$wheredirstart");
$directend = $tenp[ 1] +$di rpri nmerl enght;

$wheredirend = $tenp[0].".". $di rect end;
$t ext wi ndow >t agAdd(' Direct', $wheredi rstart, $wher edi rend) ;
$t ext w ndow >t agConfigure(' Direct', -background=>'red');

sub revmark {
$whererevstart = $textw ndow >search("$revprinmertenpo”, 0.1, end');



@enp = split (/\./, "$whererevstart");
$reverseend = $tenp[ 1] +$revpri nerl enght;

$whererevend = $tenp[0].".". $rever seend;
$t ext wi ndow >t agAdd(' Reverse', $whererevstart, $whererevend);
$t ext w ndow >t agConfi gure(' Reverse', -background=>'yellow );

sub reject {

@romvho = @;

I f ($fromho[ O eq "direct") {
$di r accept - >pl aceFor get ;
undef ( $di raccept);
$di rrej ect->pl aceFor get ;
$t ext w ndow >t agDel ete(' Direct');
$di rresbutton->configure(-state=>" nornmal"');
$di rdegbut t on- >confi gure(-state=>" normal ') ;
$di rset->configure(-state=>" normal');
$di raccbutton->configure(-state=>" nornmal"');

}

I f ($fromvho[ 0] eq "reverse") {
$r evaccept - >pl aceFor get ;
undef ( $revaccept ) ;
$revr ej ect - >pl aceFor get ;
$t ext w ndow >t agDel et e(' Reverse');
$revresbutton->configure(-state=> normal"');
$revdegbut t on- >confi gure(-state=>" nornmal');
$revset - >configure(-state=> nornmal');
$revacchbutt on- >confi gure(-state=> normal');

sub Accept Reverse {
if (!$reversepriner) {return 'false'}
$t ext wi ndow >Cont ent s( $sequence) ;
& evar K;
i f ($diraccept) {
&di r mar k;

$revresbutton->confi gure(-state=>"disabled);



$revdegbut t on- >confi gur e(-st at e=>' di sabl ed');
$revset - >confi gure(-state=>"disabled);
$revaccbutt on- >confi gure(-state=>"di sabl ed');
$reversenane = $revnane- >get;
$revaccept $mai n- >Label (-t ext =>"%rever senane accepted")->pl ace(-x=>500, -y=>370);
$revrej ect $mai n- >Butt on( -t ext =>"Rej ect ",
-command=>sub {reject(%$k)})->place(-x=>450, -y=>400);

}
sub Report
if (!'$diraccept || !$revaccept) {
$mai n->Di al og(-title=> Primer Wzard Error',
-text =>'You nust accept priners, first..."')->Show,

return 'fal se';

$header = "Prinmers generated by =\\=PrinmerWzard=/= witten by Matram n\n";

@enpstart = split (/\./, "$dirstart");

@enpend = split (/\./, "$revend");

$anplification = $tenpend[ 1] -$tenpstart[1];

i f ($dirdegen) {
$finaldirect4
$di rect pri ner

"Degeneration: yes\n";
$di r pri ner nod;

el se {$finaldirect4 = "Degeneration: no\n"}
$finaldirectl = "Direct Priner\n\nNane : $directnanme\ nSequence: $directpriner\n”;
$finaldirect2 = "Lenght: $dirprinerlenght\nGC% $di r GCper cent Tm 3$dirTmn";

print "dirsiteseq = $dirsiteseq\n”;
I f ($dirsiteseq)
if ($dirflag eq 'none')
$finaldirect3 = "5\'" nodification: $direnzyne\n";
$dirdefinitive = $dirsiteseq. $directpri ner;

el se {

$finaldirect3 = "5\' nodification: $direnzyne with flag $dirflag\n";
$dirdefinitive = uc($dirflag). $dirsiteseq. $directpriner;

el se {



$finaldirect3 = "5\'" nodification: none\n";
$dirdefinitive = $directpriner;
}
@li rtotbase = split (//,"$dirdefinitive");
$di rnunber = @i rt ot base;
$di rcost = ($basecost *($di rnunber))/ 100;
$dirwithvat = $dircost + ($dircost * $vat / 100);
$finaldirect5 = "Conpl ete sequence: $dirdefinitive\nFull |enght: $dirnunber\nThis priner will cost $dircost $nponeytype tax excluded, $dirw thvat $noneytype tax included\n”;
$finaldirect = $finaldirectl. $final direct2. $final direct3. $fi nal direct4. $fi nal directb5;

I f ($revdegen) {
$fi nal reverse4
$rever sepri ner

"Degeneration: yes\n";
$revpri ner nod;

el se {$finalreversed4d = "Degeneration: no\n"}
$finalreversel = "Reverse Priner\n\nNane : $reversenane\ nSequence: $reverseprinmer\n”;
$final reverse2 = "Lenght: $revprinmerl enght\ nGC% $revGCpercent Tm $revim n”;

print "revsiteseq = $revsiteseq\n";
I f ($revsiteseq) {
if ($revilag eq 'none') {
$fi nal reverse3 "B\' nodification: $revenzyne\n";
$revdefinitive = $revsiteseq. $reversepri nmer;

el se {
$fi nal reverse3
$revdefinitive

"5\' nodification: $revenzyne with flag $revfl ag\n”;
uc($revflag). $revsiteseq. $reversepri ner;

}

el se {
$fi nal reverse3
$revdefinitive

"5\ nodification: none\n";
$reversepriner;

}
@evtotbase = split (//,"$revdefinitive");

$revnunber = @ evt ot base;

$revcost = ($basecost*($revnunber))/ 100;

$revwi t hvat = $revcost + ($revcost * $vat / 100);

$final reverse5 = "Conpl ete sequence: $revdefinitive\nFull Ienght: $revnunmber\nThis prinmer will cost $revcost $noneytype tax excluded, $revw thvat $nmoneytype tax included\n";
$finalreverse6 = "\n\nThis prinmer couple will anplify a $anplification bp |ong region";

$finalreverse = $finalreversel. $fi nal reverse2. $f i nal reverse3. $f i nal reverse4. $f i nal rever se5. $f i nal r ever se6;

$reportconpl ete = $header. $finaldirect."\n\n". $fi nal reverse;
$reportw ndow = $nmai n->Topl evel (-title => "Prinmer Wzard Report');



sub

$reporttext = $reportw ndow >Text (-w dt h=>80, - hei ght=>30) - >pack;

$reporttext->Contents($reportconplete);
$reportw ndow >Button (-text=>" Save',
- command=>\ &save) - >pack;

sub save {

$savefil e = $reportw ndow >get SaveFi |l e;

i f(!$savefile){return 'false';}

open (SAVEFILE, "> $savefile");

print {SAVEFILE} "$reportconplete”;

cl ose (SAVEFI LE);

!
}
degenerat e
@ho = @;

i f ($degeneration)
undef ($degener ati on) ;
undef ( $degener ati on2vi ew) ;

}
open (TABLE, "< degen_table");
do {$char = getc(TABLE);
$degeneration .= $char;
i f ($char eq "*") {$char =" ";}
$degenerati on2vi ew . = $char;
until eof (TABLE);
cl ose( TABLE) ;
i f ($who[O0] eq $directpriner) {
$l enghtt oconpare = $#direct base;
it (!$dirprinmernod)
$t ovi sual = $who[ 0] ;

el se {
$t ovi sual = $dirpri mernod;
}

el se {
$l enghtt oconpare = $#reversebase;
it (!$revprimernod)
$t ovi sual = $who[ 0] ;

el se {
$t ovi sual = $revpri nernod;



}

&vi ewt abl e;
$degewi ndow = $nmi n- >Topl evel (-titl e=>" Degeneration');
$degewi ndow >geonet ry (" 300x160");

$degewi ndow >Label (-text=>" Modi fy prinmer according to table')->place(-x=>5,

$degew ndow >Label (-text=>"A d: $who[ 0] ") ->pl ace(-x=>5, -y=>40);
$degew ndow >Label (-text=>"' Transl ati on:"')->pl ace(-x=>5, -y=>60);
$degewi ndow >Label (-t ext=>" Changes test:')->place(-x=>5, -y=>80);
$degewi ndow >Label (-t ext=>" New. ') ->pl ace(-x=>5, -y=>105);

$degeentry = $degew ndow >Ent ry(-w dt h=>40) - >pl ace( - x=>40, -y=>105);
$degewi ndow >But t on( -t ext =>' Done' ,

- command=>\ &Degener at i on) - >pl ace(-x=>230, -y=>130);

$degew ndow >Button(-text=>" Aut o degenerate',

- command=>\ &Aut o) - >pl ace(-x=>5, -y=>130);
$degewi ndow >Butt on(-text=>' Test changes',

- command=>\ &Test i ng) - >pl ace(-x=>100, -y=>130);

$degeent ry->i nsert (0, $t ovi sual ) ;
@setable = split (/\n/,"$degeneration");

@esult = test();
$degewi ndow >Label (-text=>"$result[0]") ->pl ace(-x=>80, -y=>60);

sub test

i f($trad) {
undef ($trad);
undef ($aut ot rad) ;
undef ($endi ng) ;
undef ( @ri nt hree);

| f ($changt est) {$changtest->pl aceForget;}
$t ot est = $degeentry- >get;
@nal i zprimer = split (//,"$totest");

$m = 0;
$q = 1;
for ($i=0;%i <=$#anali zpriner; $i ++) {
I f ($q<4)
$printhree[$n].= $analizprinmer[$i];
$q++;

el se {

- y:>10) :



Sm+;

$i--;
$9=1,
\ }
@asttripl = split (//,"$printhree[$m");
I f($#l asttripl 1= 2) {
$ending = $printhree[ $n;
$m -,
}

$count = O;
for($i=0;$i <=$m $i ++) {
for ($j =2; $j <= $#usetab|e $j ++) {

@enp = split (/ $usetab|e[$j]");
i f (%tenp[3£ =~ $pr|nthree[$|] || $tenp[5] =~ $printhree[$i] || $tenp[6] =~ $printhree[$i]) {
trad tenp
$aut ot r ad. $tenp[5]
$count ++;
}
}
}
$count - - ;

i f($ending) {
$aut ot rad = S$aut ot r ad. $endi ng;

}

if ($count !'= $m {
$mai n->Di al og(-title=> Prinmer Wzard Error",
-text =>"Revi se degenerations...use the table")->Show,
return 'fal se';

return ($trad, $aut ot r ad)
}

sub viewtabl e {
$degenwi n = $mai n->Topl evel (-titl e=>" Degeneration table');
$degenwi nt ext = $degenwi n- >Text (-w dt h=>40, -hei ght =>27) - >pack;
$degenwi nt ext - >Cont ent s( $degener ati on2vi ew) ;

sub Auto {
$degeentry->del ete(0,"'end');
$degeentry->insert (0, $resul t[1]);



sub Testing {
@estresult = test();
$changt est = $degew ndow >Label (-text=>"$testresult[0]")->pl ace(-x=>80, -y=>80);

sub Degeneration {
$nodpri mer = $degeentry->get;
@enp = split (//,$nmodprimer);
i f ($#tenp ne $l enghttoconpare) ({
$mai n->Di al og(-title=>" Prinmer Wzard Warni ng',
-text =>'"Warning: priner |enght has been nodified, please revise degeneration')->Show,
return 'fal se';

}
for ($i=0;3i <=3$#t enp; $i ++)
if ($tenmp[$i] '~ /[ AaTt Cc&QYyNnli DdCcHhRr]/) {
$mai n->Di al og(-title=> Prinmer Wzard Error",
-text =>"Warning: unexpected base ($tenp[$i]) in priner, please revise degeneration")->Show,
return 'false';

}

}
I f ($who[ 0] ne $nodprinmer) {
if ($who[0O] eq $directprinmer) {
$dirprinmernod = $nodpri ner;
$directprinmernodi f = $dirprimernod;
i f ($dirsiteseq)
$directprinmernodif = $flag. $dirsiteseq. $dirpri nmernod;

}

$di r | abel 1- >pl aceFor get ;
$di r | abel 3- >pl aceFor get ;
$di r | abel 4- >pl aceFor get ;

$dirl abel 1 = $mai n->Label (-text=>"%di rect prinernodi f")->pl ace(-y=>70, -x=>380);
$di rl abel 3 = $nmmai n- >Label (-t ext=>"about $dirGCpercent")->place(-y=>110, -x=>420);
$dirl abel 4 = $mai n- >Label (-text=>"about $dirTnl')->pl ace(-y=>130, -x=>420);
$di rdegen = "yes";
el se {
|f($nDddegpr|nEr) {undef($nnddegpr|nEr) }
@enpnod = split (//, "$nodprinmer");
r

fo ($| =0; $i <=$#t enpnod; $i ++)
i f (uc($tenpnnd[$|]) eq Cf) {
} $degrevbase[$i] = "G';



if (uc(S$tenpnod[$i]) eq "G')
$degrevbase[$i] = "C';

%f (uc($tenmpnod[ $i]) eq_"A’ )
$degrevbase[ $i] = "T";

f (uc($tenmprmod[$i]) eq "T)
$degrevbase[ $i] = "A";

f (uc($tenmprod][$i]) eq "D")
$degrevbase[ $i] = "H';

f (uc($tenmprod][$i]) eq "Y")
$degrevbase[$i] = "R';

f (uc($tenpnod[$i]) eq "H")
$degrevbase[$i] = "D';

f (uc($tenprmod[$i]) eq "N')
$degrevbase[ $i] = "N';

f (uc($tenmprmod[$i]) eq "R")
$degrevbase[ $i] = "VY";

~—

—_——
~—

—_——
~—

—_——
~—

—_——
~—

}
i

~—

}

}

for ($i =$#t enpnod; $i >=0; $i--) {
$noddegpri mer . =$degrevbase[ $i];

}

$rmodpri ner = $noddegpri mer;
$revprimernod = $nodpri ner;
$reverseprinmernodi f = $revpri mernod;
I f ($revsiteseq) {
$reverseprinmernodi f = $fl ag. $revsiteseq. $revpri ner nod;

$r evl abel 1- >pl aceFor get ;
$r evl abel 3- >pl aceFor get ;
$r evl abel 4- >pl aceFor get ;
$revl abel 1 $mai n- >Label (-t ext=>"%reverseprinernodi f")->pl ace(-y=>310, -x=>380);
$revl abel 3 $mai n- >Label (-t ext =>"about $revGCpercent")->pl ace(-y=>350, -x=>420);
$revl abel 4 = $nmai n->Label (-text=>"about $revTm')->pl ace(-y=>370, -x=>420);
$revdegen = "yes";



$degewi ndow >dest r oy;
$degenwi n- >dest r oy;

sub Start {
$startfrom="1.0";
$newi ndex[ 1] =0;
& i nderstart ("ATG');
& i nderstart("atg");
& inderstart("Met");
& i nderstart("M);
sub finderstart {
@hat = @;
whil e (!$foundat) {
$f oundat = $t ext wi ndow >search($what[ 0], $startfrom ' end');
i f ($foundat) {
@ew ndex = split (/\./, "$foundat");
if ($what[0] eq "M)
$next char = $new ndex[ 1] +1;

el se {
$next char = $new ndex[ 1] +3;
}

$startnew = $newi ndex[0].".". $next char;
$startfrom = $start new;

$t ext wi ndow >t agAdd(' ATG , $f oundat , $st art new) ;
undef ($foundat);

el se {return 'false';}

}
}
$t ext wi ndow >t agConfi gure(' ATG, -background=>'green');
}
sub Stop {
$endt of i nd[ 0] = "TAA";
$endtofind[1l] = "taa";



$endtofind[2] = "TGA";
$endtofind[3] = "tga";
$endt of i nd[ 4] = "TAG';
$endt of i nd[ 5] = "tag";
$endtof i nd[ 6] = "End";
$endtofind[7] = "*";
$I = 0;

while ($l<8) {
$startfrom="1.0";
&f i nder end;
sub finderend {
whil e (!$foundat) {
$f oundat = $t ext wi ndow >search("$endtofind[$l]", $startfrom’'end );
I f ($foundat) {

@ew ndex = split (/\./, "$foundat");
if($endtofind[$I] eq "*"

$next char = $new ndex|[ 1] +1;
el se {

$next char = $new ndex| 1] +3;

$startnew = $newi ndex[0].".". $next char;
$startfrom = $start new,
$t ext wi ndow >t agAdd(' END , $f oundat , $st art new) ;

undef ($foundat);

el se {return 'false';}

}

S| ++;

}
$t ext wi ndow >t agConfi gure(' END , -background=>'li ghtblue');



