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Script 1 

use LWP::UserAgent; 
 
open (OUT,">all_abstracts.txt"); 
 
$ua = LWP::UserAgent -> new(agent => 'Googlebot/2.X 
(+http://www.googlebot.com/bot.html)'); 
 
my $utils = "http://www.ncbi.nlm.nih.gov/entrez/eutils"; 
my $db="Pubmed"; 
$retmax=50000000000000000000000000000000; 
 
#my $query="\"promoter hypermethylation\" OR \"promoter methylation\" 
OR \"DNA hypermethylation\" OR \"DNA methylation\" OR 
\"hypermethylation\" OR \"hypermethylated\" OR \"methylation\" OR 
\"methylated\" OR \"epigenetics\" OR \"epigenetically\" OR 
\"epigenetic\" OR methylat* OR epigenetic*"; 
my $query="cervical cancer methylation"; 
 
my $report = "abstract"; 
my $esearch = 
"$utils/esearch.fcgi?"."db=$db&retmax=1&usehistory=y&term="; 
my $esearch_result=$ua->get($esearch.$query)->content; 
$esearch_result=~m/<Count>(\d+)<\/Count>.*<QueryKey>(\d+)<\/QueryKey>.*
<WebEnv>(\S+)<\/WebEnv>/s; 
my $QueryKey = $2; 
my $WebEnv   = $3; 
my $efetch = 
"$utils/efetch.fcgi?"."rettype=$report&retmode=xml&retstart=$retstart&r
etmax=$retmax&"."db=$db&query_key=$QueryKey&WebEnv=$WebEnv"; 
 
$efetch_result = $ua->get($efetch)->content; 
 
$efetch_result=~s/\n//igm; 
$efetch_result=~s/\t//igm; 
$efetch_result=~s/\s{3,}/ /igm; 
$efetch_result=~s/\<\?xml version\=\"1.0\"\?\>//igm; 
$efetch_result=~s/\<\!DOCTYPE PubmedArticleSet PUBLIC \"-\/\/NLM\/\/DTD 
PubMedArticle, 1st January 2007\/\/EN\" 
\"http\:\/\/www.ncbi.nlm.nih.gov\/entrez\/query\/DTD\/pubmed\_070101\.d
td\"\>//igm; 
$efetch_result=~s/\<.?PubmedArticleSet\>//igm; 
$efetch_result=~s/\<\/PubmedArticle\>/<\/PubmedArticle\>\&\&/igm; 
 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Ghent University Academic Bibliography

https://core.ac.uk/display/55719319?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
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@results=split(/\&\&/,$efetch_result); 
 
foreach $abstract (@results){ 
 print OUT $abstract."\n"; 
} 

Script 2 

use LWP::UserAgent; 
$||=1; 
 
$ua = LWP::UserAgent -> new(agent => 'Googlebot/2.X 
(+http://www.googlebot.com/bot.html)'); 
 
open (OUT,"> all_aliases.txt"); 
 
open (GENES,"< all_symbols.txt"); 
while ($line=<GENES>){ 
 chomp $line; 
 $marker=$line; 
 
 $main_url="http://www.genecards.org/cgi-
bin/carddisp.pl?id=$marker"; 
 $data= $ua->get($main_url)->content; 
 $data=~s/\n//g; 
 
 if ($data=~/\<TD ID\=\"SearchContent1\"\>\<SELECT 
CLASS\=\"search\"  MULTIPLE SIZE\=\"3\" 
ONCHANGE\=\"SearchOptionChange\(this\)\"\>(.+)\<\/SELECT\>\<\/TD\>(.+)S
earchContent2/igm){ 
  $parser=$1; 
 } 
 
 while ($parser=~/\<OPTION VALUE\=\'([^\']+)\'/igm){ 
  $alias1=$1; 
  $alias1=~s/\<[^\>]+\>//igm; 
  $alias1=~s/\([^\)]+\)//igm; 
  $alias1=~s/ $//igm; 
  push(@alias,$alias1); 
 
 } 
 
 foreach (@alias){ 
  if ($_ ne "" && length($_)>2 && $_ ne 
"gene"){$double{$_}++;} 
 } 
 
 @alias=keys %double; 
 foreach (@alias){print OUT $marker."\t".$_."\n";} 
 undef @alias; undef %double; undef $gene; undef $alias1; undef 
$data; 
} 
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Script 3a 

use LWP::Simple; 
use LWP::UserAgent; 
 
# ALIASES # 
# read in all aliases and generate variants 
 
open (VARIANTS,"> all_variants.txt"); 
 
#common aliases 
 
open (COMMONALIAS,"< common_aliases.txt"); 
while ($common=<COMMONALIAS>){ 
 chomp $common; 
 if ($common=~/^(.+)$/igm){ 
  push (@common_alias,$1); 
 } 
} 
 
close (COMMONALIAS); 
 
#aliases -> read in 
 
open (ALIAS,"< all_aliases.txt"); 
while ($line=<ALIAS>){ 
 chomp $line; 
 if ($line=~/^(.+)\t.+$/igm){ 
  push(@lines,$line); 
  push(@genes,$1); 
 } 
} 
 
close (ALIAS); 
foreach (@genes){$genes{$_}++;} 
@genes=keys %genes; 
 
#generate variants 
 
foreach $gene(@genes){ 
 foreach $line(@lines){ 
  if ($line=~/^$gene\t(.+)$/igm){ 
  push (@alias2,$1); 
  push(@alias2,$gene); 
  } 
 } 
 
 foreach (@alias2){ 
  $double2{$_}++; 
 } 
  
 @alias2=keys %double2; 
  
 foreach (@alias2){ 
  $alias1=$_; 
  $alias1=~s/\<[^\>]+\>//igm; 
  $alias1=~s/\([^\)]+\)//igm; 
  $alias1=~s/\[[^\]]+\]//igm; 
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  $alias1=~s/ $//igm; 
 
 $alias1=~tr/AZERTYUIOPQSDFGHJKLMWXCVBN/azertyuiopqsdfghjklmwxc
vbn/; 
   
   
  foreach $common(@common_alias){ 
   if ($alias1=~/^$common$/igm){ 
    $commontest{$alias1}++; 
   } 
  } 
    
  if (exists $pubmedcount{$alias1}){} 
  else{ 
    
   $ua = LWP::UserAgent -> new(agent => 
'Googlebot/2.X (+http://www.googlebot.com/bot.html)'); 
   $utils = 
"http://www.ncbi.nlm.nih.gov/entrez/eutils"; 
   $db     = "Pubmed"; 
   $query  = "\"$alias1\""; 
   $report = "abstract"; 
   $esearch = 
"$utils/esearch.fcgi?"."db=$db&retmax=1&usehistory=y&term="; 
   $esearch_result=$ua->get($esearch.$query)-
>content; 
  
 $esearch_result=~/<Count>(\d+)<\/Count>.*<QueryKey>(\d+)<\/Que
ryKey>.*<WebEnv>(\S+)<\/WebEnv>/s; 
   $pubmedcount{$alias1}=$1; 
  } 
   
  #conditions: length > 2, less than 100,000 pubmed 
results 
  if ($alias1 ne "" && length($alias1)>2 && $alias1 ne 
"gene" && $alias1=~/[A-Z]/igm && $pubmedcount{$alias1}<100000 && 
$commontest{$alias1}==0){push(@alias,$alias1);} 
   
  if ($alias1=~/^(.+) 
protein$/igm){$alias2=$1;push(@alias,$alias2);} 
   
 } 
 
 #generation of regular expressions in Perl 
 foreach (@alias){ 
   $alias2=$_; 
   $alias2=~s/([a-z])(\d)/$1.?$2/igm; 
   $alias2=~s/(\d)([a-z])/$1.?$2/igm; 
   $alias2=~s/[^\w]/.?/igm; 
   $alias2=~s/(\.\?)+/.?/igm; 
   $double{$alias2}++; 
  
   $alias2=~s/([a-z])\.\?1$/$1.?i/igm; 
   $alias2=~s/([a-z])\.\?2$/$1.?ii/igm; 
   $alias2=~s/([a-z])\.\?3$/$1.?iii/igm; 
   $alias2=~s/([a-z])\.\?4$/$1.?iv/igm; 
   $alias2=~s/([a-z])\.\?5$/$1.?v/igm; 
   $alias2=~s/[^\w]/.?/igm; 
   $alias2=~s/(\.\?)+/.?/igm; 
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   $double{$alias2}++; 
   
     
 } 
  
 #check for duplicates 
   
 @alias=keys %double; 
  foreach (@alias){ 
   print VARIANTS $_."\t".$gene."\n"; 
  } 
   
 undef %double; undef %double2;undef @alias; undef @alias2; 
} 

Script 3b 

#initiation# 
 
use LWP::Simple; 
use LWP::UserAgent; 
use IO::Handle; 
use DBI; 
 
#database connection with mysql @ matrix 
 
$database="*********"; 
$user="*******"; 
$passwd="********"; 
$count = 0; 
 
$dsn = "DBI:mysql:host=localhost;database=${database}"; 
$dbh = DBI->connect ($dsn, $user, $passwd) 
or die "Cannot connect to server\n"; 
 
#table initilization ->  table data in database pubmeth 
 
$tblcreate= " 
CREATE TABLE IF NOT EXISTS data ( 
pkey int(11) NOT NULL auto_increment, 
pmid int(11), 
title_genes int(11), 
title_alias int(11), 
title_keyword int(11), 
title_sentences int(11), 
title_highlights int(11), 
title_detection int(11), 
title_cancer int(11), 
abstract_genes int(11), 
abstract_alias int(11), 
abstract_keyword int(11), 
abstract_sentences int(11), 
abstract_highlights int(11), 
abstract_detection int(11), 
abstract_cancer int(11), 
 
PRIMARY KEY (pkey) 
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)"; 
 
$s = $dbh->prepare($tblcreate); 
$s->execute(); 
 
$tblcreate= " 
CREATE TABLE IF NOT EXISTS genes ( 
pkey int(11) NOT NULL auto_increment, 
pmid int(11), 
gene text(100), 
PRIMARY KEY (pkey) 
)"; 
 
$s = $dbh->prepare($tblcreate); 
$s->execute(); 
 
$tblcreate= " 
CREATE TABLE IF NOT EXISTS cancers ( 
pkey int(11) NOT NULL auto_increment, 
pmid int(11), 
cancer text(100), 
PRIMARY KEY (pkey) 
)"; 
 
$s = $dbh->prepare($tblcreate); 
$s->execute(); 
 
#read in all abstracts 
   
open (ABSTRACTS,"< all_abstracts.txt"); 
open (COUNT,"> index.txt"); 
COUNT->autoflush(1); 
 
#parse abstracts: XML -> title, abstract, year, journal, authors 
 
while ($abstract=<ABSTRACTS>){ 
 chomp $abstract; 
 if 
($abstract=~/\<PMID\>(\d+)\<\/PMID\>/igm){$pmid=$1;$pmid{$pmid}++;} 
 if 
($abstract=~/\<ArticleTitle\>(.+)\<\/ArticleTitle\>/igm){$title{$pmid}=
$1;} 
 if 
($abstract=~/\<AbstractText\>(.+)\<\/AbstractText\>/igm){$abstract{$pmi
d}=$1;} 
 while 
($abstract=~/\<Author\>\s+\<LastName\>([^\<]+)\<\/LastName\>\s+\<FirstN
ame\>[^\<]+\<\/FirstName\>\s+\<Initials\>([^\<]+)\<\/Initials\>\s+\<\/A
uthor\>/igm){$authors.=$1." ".$2.". - ";} 
 while ($abstract=~/\<Author ValidYN\=\"Y\"\> 
\<LastName\>([^\<]+)\<\/LastName\> \<ForeName\>[^\<]+\<\/ForeName\> 
\<Initials\>([^\<]+)\<\/Initials\> \<\/Author\>/igm){$authors.=$1." 
".$2.". - ";} 
 $authors{$pmid}=$authors; 
 undef $authors; 
  
 if ($abstract=~/\<PubDate\> 
\<Year\>(.+)\<\/Year\>.+\<\/PubDate\>/igm){$year{$pmid}=$1;} 
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 else{if ($abstract=~/\<DateCreated\> 
\<Year\>(\d+)\<\/Year\>/igm){$year{$pmid}=$1;}} 
 if 
($abstract=~/\<MedlineTA\>(.+)\<\/MedlineTA\>/igm){$journal{$pmid}=$1;} 
  
} 
 
# ALIASES # 
# read in all variants & parse them 
 
open (VARIANTS,"< all_variants.txt"); 
while ($line=<VARIANTS>){ 
 chomp $line; 
 if ($line=~/^(.+)\t(.+)$/igm){$alias=$1;$gene=$2; 
 $alias_temp=$alias; $alias_temp=~s/\.\?//igm; 
 if (length($alias_temp)>2){ 
  push (@variants,$line); 
  push (@aliases,$alias); 
  $variants{$alias}++; 
 } 
 undef $alias_temp; 
 } 
} 
#variants: regexex -> normal strigs without .? 
foreach 
$variants(@variants){$variants2=$variants;$variants2=~s/\[\^\\w\]\?//ig
m;push(@variants2,$variants2);} 
 
 
#common words: frequently used words in English 
 
open (COMMON,"< common_words.txt"); 
while ($line=<COMMON>){ 
 chomp $line; 
 if ($line=~/^(.+)$/igm){ 
  $commons{$1}++; 
 } 
} 
 
 
#KEYWORDS 
#read in keywords, highlights, cancerwords, detection techs (as 
regexes) 
 
@keywords=("aberrant promoter[^\w]?hyper[^\w]?methylation","aberrant 
promoter[^\w]?methylation","promoter[^\w]?hyper[^\w]?methylation","prom
oter[^\w]?methylation","aberrant 
DNA[^\w]?hyper[^\w]?methylation","aberrant 
DNA[^\w]?methylation","DNA[^\w]?hyper[^\w]?methylation","DNA[^\w]?methy
lation","aberrant hyper[^\w]?methylation","aberrantly 
hyper[^\w]?methylated","aberrant methylation","aberrantly 
methylated","hyper[^\w]?methylation","hyper[^\w]?methylated","methylati
on","methylated","epi[^\w]?genetically","epi[^\w]?genetics","epi[^\w]?g
enetic"); 
@highlight=("cpg","cpg[^\w]?island","expression","down[^\w]?regulation"
,"down[^\w]?regulated","cell[^\w]?line[^\w]?"); 
@cancer=("hepatocellular","adrenocortical","anal","bladder","brain","gl
ioma","cerebellar","astrocytoma","ependymoma","medulloblastoma","suprat
entorial","neuroectodermal","pineal","hypothalamic","breast","carcinoma
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","cervical","colon","colo[^\w]?rectal","endometrial","esophageal","ext
rahepatic","bile[^\w]?duct","ewings","extra[^\w]?cranial","eye","intrao
cular","gall[^\w]?bladder","gastric","germ[^\w]?cell","extragonadal","g
estational","trophoblastic","head[^\w]?and[^\w]?neck","hypo[^\w]?pharyn
geal","islet cell","laryngeal","leukemia","acute 
lymphoblastic","lymphoblastic","acute myeloid","myeloid","chronic 
lymphocytic","lymphocytic","chronic myelogenous","myelogenous","hairy 
cell","lip[^\w]?and[^\w]?oral[^\w]?cavity","liver","lung","non[^\w]?sma
ll[^\w]?cell","small[^\w]?cell","lymphoma","central[^\w]?nervous[^\w]?s
ystem","cutaneous[^\w]?t[^\w]?cell","hodgkins","malignant[^\w]?mesothel
ioma","mesothelioma","melanoma","merkel[^\w]?cell","merkel","metasatic[
^\w]?squamous[^\w]?neck","occult[^\w]?primary","multiple[^\w]?myeloma",
"plasma[^\w]?cell[^\w]?neoplasm[^\w]?","mycosis[^\w]?fungoides","myelod
ysplastic","myeloproliferative","nasopharyngeal","neuroblastoma","oral"
,"oro[^\w]?pharyngeal","osteosarcoma","ovarian","pancreatic","exocrine"
,"islet[^\w]?cell","islet","paranasal[^\w]?sinus","nasal[^\w]?cavity","
parathyroid","penile","pheochromocytoma","pituitary","plasma[^\w]?cell"
,"prostate","rhabdomyosarcoma","rectal","renal","renal[^\w]?cell","rena
l[^\w]?pelvis","ureter","transitional[^\w]?cell","transitional","saliva
ry[^\w]?gland","salivary","sezary","skin","cutaneous","t[^\w]?cell[^\w]
?lymphoma","kaposis","melanoma","small[^\w]?intestine","soft[^\w]?tissu
e[^\w]?sarcoma","stomach","testicular","thymoma","thyroid","urethral","
uterine","vaginal","vulvar","wilm[^\w]?s","cancer","cancers","carcinoma
","carcinomas","tumor","tumour","tumors","tumours"); 
@detection=("5[^\w]?aza[^\w]?2[^\w]?[^\w]?deoxycytidine","5[^\w]?aza[^\
w]?CdR","5[^\w]?aza[^\w]?dC","5[^\w]?azacytidine","Amplification[^\w]?o
f[^\w]?inter[^\w]?methylated[^\w]?sites","AP[^\w]?PCR","bisulfite","bis
ulfite[^\w]?conversion","bisulfite[^\w]?modification","bisulfite[^\w]?m
odified","Bisulfite[^\w]?sequencing","bisulfite[^\w]?treated","Bisulfit
e[^\w]?PCR[^\w]?SSCP","bisulphite","COBRA","combined[^\w]?bisulphite[^\
w]?restriction[^\w]?analysis","DAC","Differential[^\w]?Methylation[^\w]
?Hybridization","DMH","methylation[^\w]?specific[^\w]?digital[^\w]?kary
otyping","Methylation[^\w]?sensitive[^\w]?Arbitrarily[^\w]?Primed[^\w]?
PCR","Methylation[^\w]?sensitive[^\w]?single[^\w]?nucleotide[^\w]?prime
r[^\w]?extension","Methylation[^\w]?specific[^\w]?PCR","methylation[^\w
]?specific[^\w]?polymerase[^\w]?chain[^\w]?reaction","Methylation[^\w]?
specific[^\w]?single[^\w]?base[^\w]?extension","MethyLight","MLPA","MSB
E","MSDK","MSP","MS[^\w]?PCR","Ms[^\w]?SNuPE","Multiplex[^\w]?ligation[
^\w]?dependent[^\w]?probe[^\w]?amplification","Restriction[^\w]?Landmar
k[^\w]?Genomic[^\w]?Scanning","RLGS","sodium[^\w]?bisulfite","trichosta
tin[^\w]?A","TSA"); 
 
 
#color scheme: 
#alias: #ffff66 (geel) 
#keyword: #a0ffff (lichtblauw) 
#highlight: #ff66ff (paars) 
#detection: #FF9900 (oranje) 
#cancer: #ff9999 (rood) 
#cell-line:  
#sentences: #66FF66 (groen) 
 
### START LOOPING OVER ALL ABSTRACTS 
 
 
foreach $pmid(keys %pmid){ 
 
#initialisation of counts 
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$count_genes_title{$pmid}=0; 
$count_aliases_title{$pmid}=0; 
$count_keyword_title{$pmid}=0; 
$count_sentences_title{$pmid}=0; 
$count_highlight_title{$pmid}=0; 
$count_detection_title{$pmid}=0; 
$count_cancer_title{$pmid}=0; 
$count_genes_abstract{$pmid}=0; 
$count_aliases_abstract{$pmid}=0; 
$count_keyword_abstract{$pmid}=0; 
$count_sentences_abstract{$pmid}=0; 
$count_highlight_abstract{$pmid}=0; 
$count_detection_abstract{$pmid}=0; 
$count_cancer_abstract{$pmid}=0; 
$count_genes_title2{$pmid}=0; 
$count_genes_abstract2{$pmid}=0; 
 
open (TEMP,">temp.txt"); 
TEMP->autoflush(1); 
 
#Out: file with annotated abstract of one PMID 
#Js: javascript for hover-over effects 
 
$outfile=$pmid.".html"; 
open (OUT,">:utf8", "$outfile"); 
 
$jsfile="js/".$pmid.".js"; 
open (JS,"> $jsfile"); 
 
print JS "var FiltersEnabled = 1 // if your not going to use 
transitions or filters in any of the tips set this to 0\n"; 
 
 
print OUT "<!DOCTYPE html PUBLIC \"-//W3C//DTD XHTML 1.0 
Transitional//EN\" \"http://www.w3.org/TR/xhtml1/DTD/xhtml1-
transitional.dtd\"> 
<html xmlns=\"http://www.w3.org/1999/xhtml\"> 
<!-- DW6 --> 
<head> 
<!-- Copyright 2005 Macromedia, Inc. All rights reserved. --> 
<title>GoldMine literature search</title> 
<meta http-equiv=\"Content-Type\" content=\"text/html; charset=iso-
8859-1\" /> 
<link rel=\"stylesheet\" href=\"mm_health_nutr.css\" type=\"text/css\" 
/> 
<script language=\"JavaScript\" type=\"text/javascript\"> 
//--------------- LOCALIZEABLE GLOBALS --------------- 
var d=new Date(); 
var monthname=new 
Array(\"January\",\"February\",\"March\",\"April\",\"May\",\"June\",\"J
uly\",\"August\",\"September\",\"October\",\"November\",\"December\"); 
//Ensure correct for language. English is \"January 1, 2004\" 
var TODAY = monthname[d.getMonth()] + \" \" + d.getDate() + \", \" + 
d.getFullYear(); 
//--------------- END LOCALIZEABLE --------------- 
</script> 
 
<SCRIPT language=\"JavaScript1.2\" src=\"js/main.js\" 
type=\"text/javascript\"></SCRIPT> 
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<style type=\"text/css\"> 
 
symb { 
 background:#ffff66; 
 font-weight: bold; 
} 
 
keyword { 
 background:#a0ffff; 
 font-weight: bold; 
} 
 
highlight { 
 background:#ff66ff; 
 font-weight: bold; 
} 
 
detection { 
 background:#FF9900; 
 font-weight: bold; 
} 
 
canc { 
 background:#ff9999; 
 font-weight: bold; 
} 
 
sentences { 
 background:#66FF66; 
} 
</style> 
</head> 
<body bgcolor=\"#F4FFE4\"> 
<DIV id=\"TipLayer\" style=\"visibility:hidden;position:absolute;z-
index:1000;top:-100\"></DIV> 
 
<SCRIPT language=\"JavaScript1.2\" 
src=\"js/$pmid.js\"type=\"text/javascript\"></SCRIPT> 
<table width=\"100%\" border=\"0\" cellspacing=\"0\" cellpadding=\"0\"> 
<tr bgcolor=\"#D5EDB3\"> 
<td width=\"382\" colspan=\"2\" rowspan=\"2\"><img 
src=\"mm_health_photo.jpg\" alt=\"Header image\" width=\"382\" 
height=\"101\" border=\"0\" /></td> 
<td width=\"378\" height=\"50\" id=\"logo\" valign=\"bottom\" 
align=\"center\" nowrap=\"nowrap\">GoldMine</td> 
<td width=\"100%\">&nbsp;</td> 
</tr> 
 
<tr bgcolor=\"#D5EDB3\"> 
<td height=\"51\" id=\"tagline\" valign=\"top\" 
align=\"center\">LITERATURE REPORT </td> 
 <td width=\"100%\">&nbsp;</td> 
</tr> 
 
<tr> 
<td colspan=\"4\" bgcolor=\"#5C743D\"><img src=\"mm_spacer.gif\" 
alt=\"\" width=\"1\" height=\"2\" border=\"0\" /></td> 
</tr> 
 



Supplementary data 11 

 

<tr> 
  <td colspan=\"4\" bgcolor=\"#99CC66\" 
background=\"mm_dashed_line.gif\"><img src=\"mm_dashed_line.gif\" 
alt=\"line decor\" width=\"4\" height=\"3\" border=\"0\" /></td> 
</tr> 
 
<tr bgcolor=\"#99CC66\"> 
<td>&nbsp;</td> 
 <td colspan=\"3\" id=\"dateformat\" height=\"20\"><script 
language=\"JavaScript\" type=\"text/javascript\"> 
document.write(TODAY); </script> </td> 
</tr> 
 
<tr> 
<td height=\"3\" colspan=\"4\" background=\"mm_dashed_line.gif\" 
bgcolor=\"#99CC66\"><img src=\"mm_dashed_line.gif\" alt=\"line decor\" 
width=\"4\" height=\"3\" border=\"0\" /></td> 
</tr> 
<tr> 
<td colspan=\"4\" bgcolor=\"#5C743D\"><img src=\"mm_spacer.gif\" 
alt=\"\" width=\"1\" height=\"2\" border=\"0\" /></td> 
</tr> 
<tr> 
<td width=\"40\">&nbsp;</td> 
<td colspan=\"2\" valign=\"top\"> 
<table width=\"100%\" border=\"0\" cellspacing=\"0\" 
cellpadding=\"0\"><tr><td>&nbsp;</td></tr><BR><BR>"; 
 
#TITLE 
 
$title=$title{$pmid}; 
print COUNT $pmid."\t"; 
 
 
#search aliases 
 foreach (@aliases){ 
  if ($title=~/([^\w])($_)([^\w])/igm | 
$title=~/^($_)([^\w])/igm){ 
   $alias=$_; 
   if 
($commons{$alias}==0){$aliases_in{$alias}=1;} 
  } 
 } 
 
 foreach $alias1(keys %aliases_in){ 
  foreach $alias2(keys %aliases_in){ 
  
 $alias_temp1=$alias1;$alias_temp1=~s/\[\^\\w\]\?//igm; 
  
 $alias_temp2=$alias2;$alias_temp2=~s/\[\^\\w\]\?//igm; 
   if ($alias_temp1 ne $alias_temp2){ 
    if 
($alias_temp1=~/$alias_temp2/igm){ 
     #print 
$alias1."\t".$alias2."\n"; 
     $aliases_in{$alias2}=0; 
    } 
 
   } 
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  } 
 } 
  
#highlight all other aliases of genes 
 
 foreach $alias1(keys %aliases_in){ 
  if ($aliases_in{$alias1}>0){ 
   push(@alias_highlight,$alias1); 
   #print $alias1."\n"; 
   undef $alias_temp; 
   $alias_temp=$alias1; 
   $alias_temp=~s/\[\^\\w\]\?//igm; 
   foreach $variants(@variants2){while 
($variants=~/^$alias_temp\t(.+)$/igm){push(@genes,$1)}} 
  } 
 } 
  
 foreach $gene(@genes){$genecount{$gene}++;} 
 @genes=keys(%genecount); 
 
 foreach (@variants){foreach $gene(@genes){if 
($_=~/^(.+)\t$gene$/igm){push(@alias_highlight,$1);print TEMP 
$_."\n";}}} 
 foreach (@alias_highlight){$doubles{$_}++;} 
  
 foreach $gene(@genes){$count_genes_title{$pmid}++;} 
 print COUNT $count_genes_title{$pmid}."\t"; 
 
 foreach $gene(@genes){print COUNT $gene." - ";} 
 print COUNT "\t"; 
 
  
 close(TEMP); 
 
 @alias_highlight=keys %doubles; 
 
 foreach $alias1(@alias_highlight){ 
 
 $title=~s/([^\w])($alias1)([^\w])/$1\<symb\>$2\<\/symb\>$3/igm
; 
 
 $title=~s/^($alias1)([^\w])/\<symb\>$1\<\/symb\>$2/igm; 
 } 
 $title=~s/(\<symb\>)+([^\<]+)(\<\/symb\>)+/$1$2$3/igm; 
 while 
($title=~/(\<symb\>)([^\<]+)(\<\/symb\>)/igm){$count_aliases_title{$pmi
d}++;} 
 print COUNT $count_aliases_title{$pmid}."\t"; 
 
  
 undef %aliases_in; undef %aliases_in2; undef 
@alias_highlight;undef %doubles; undef @genes; undef %genecount; 
  
#keyword highlighting 
 
 foreach $keyword(@keywords){ 
 
 $title=~s/([^\w])($keyword)([^\w])/$1\<keyword\>$2\<\/keyword\
>$3/igm; 
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 $title=~s/^($keyword)([^\w])/\<keyword\>$1\<\/keyword\>$2/igm; 
 } 
  
 $title=~s/(\<keyword\>)+([^\<]+)\<keyword\>([^\<]+)(\<\/keywor
d\>)+/$1$2$3$4/igm; 
 $title=~s/(\<keyword\>)+([^\<]+)(\<keyword\>)+/$1$2/igm; 
 while 
($title=~/(\<keyword\>)([^\<]+)(\<\/keyword\>)/igm){$count_keyword_titl
e{$pmid}++;} 
 print COUNT $count_keyword_title{$pmid}."\t"; 
  
#sentences 
 
  
 while 
($title=~/(\<symb\>[^\<]+\<\/symb\>)([^\.]+)(\<keyword\>[^\<]+\<\/keywo
rd\>)/igm){$count_sentences_title{$pmid}++;} 
 while 
($title=~/(\<keyword\>[^\<]+\<\/keyword\>)([^\.]+)(\<symb\>[^\<]+\<\/sy
mb\>)/igm){$count_sentences_title{$pmid}++;} 
 
 $title=~s/(\<symb\>[^\<]+\<\/symb\>)([^\.]+)(\<keyword\>[^\<]+
\<\/keyword\>)/$1\<sentences\>$2\<\/sentences\>$3/igm; 
 $title=~s/(\<keyword\>[^\<]+\<\/keyword\>)([^\.]+)(\<symb\>[^\
<]+\<\/symb\>)/$1\<sentences\>$2\<\/sentences\>$3/igm; 
  
 print COUNT $count_sentences_title{$pmid}."\t"; 
  
#additional highlight 
 
 foreach 
(@highlight){$title=~s/([^\w])($_)([^\w])/$1\<highlight\>$2\<\/highligh
t\>$3/igm;$title=~s/^($_)([^\w])/\<highlight\>$1\<\/highlight\>$2/igm;} 
 while 
($title=~/(\<highlight\>)([^\<]+)(\<\/highlight\>)/igm){$count_highligh
t_title{$pmid}++;} 
 print COUNT $count_highlight_title{$pmid}."\t"; 
  
#highlight detection strategies 
 
 
 foreach $detection(@detection){ 
  foreach $keyword(@keywords){ 
   if ($detection=~/^(.*)$keyword(.*)$/igm){ 
    $detection1=$1;$detection2=$2; 
   
 $title=~s/($detection1)(\<keyword\>$keyword\<\/keyword\>)($det
ection2)/\<detection\>$1\<\/detection\>$2\<detection\>$3\<\/detection\>
/igm; 
   } 
  } 
 
 $title=~s/([^\w])($detection)([^\w])/$1\<detection\>$2\<\/dete
ction\>$3/igm; 
 
 $title=~s/(\>)($detection)([^\w])/$1\<detection\>$2\<\/detecti
on\>$3/igm; 
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 $title=~s/^($detection)([^\w])/\<detection\>$1\<\/detection\>$
2/igm; 
  $title=~s/\<detection\>\<\/detection\>//igm; 
   
   
 } 
 while 
($title=~/(\<detection\>)([^\<]+)(\<\/detection\>)/igm){$count_detectio
n_title{$pmid}++;} 
 print COUNT $count_detection_title{$pmid}."\t"; 
 
#highlight cancer-related items 
 
 foreach 
(@cancer){$title=~s/([^\w])($_)([^\w])/$1\<canc\>$2\<\/canc\>$3/igm;$ti
tle=~s/^($_)([^\w])/\<canc\>$1\<\/canc\>$2/igm;} 
  
 $title=~s/(\<canc\>)+([^\<]+)\<\/canc\>(\s)+\<canc\>([^\<]+)(\
<\/canc\>)+/$1$2$3$4$5/igm; 
 while 
($title=~/(\<canc\>)([^\<]+)(\<\/canc\>)/igm){$count_cancer_title{$pmid
}++;push(@cancer_temp,$2)} 
 print COUNT $count_cancer_title{$pmid}."\t"; 
 
 foreach (@cancer_temp){$cancer_double{$_}++;} 
 @cancer_temp=keys %cancer_double; 
 foreach (@cancer_temp){ 
  print COUNT $_." - "; 
   
 } 
 print COUNT "\t"; 
 
#hover-over: hover over an alias to get details of the gene, using 
javascript 
  
 while ($title=~/(\<symb\>)([^\<]+)(\<\/symb\>)/igm){ 
    
  $alias=$2; 
  $alias2=$alias; 
  $alias2=~s/ /\+/igm; 
    
  open (TEMP,"< temp.txt"); 
  while ($line=<TEMP>){ 
   chomp $line; 
   if 
($line=~/^(.+)\t(.+)$/igm){$alias_temp=$1;$gene_temp=$2; 
    if 
($alias=~/^$alias_temp$/igm){$gene=$gene_temp;push(@genes2,$gene);} 
   } 
  } 
  undef $gene_temp; undef $alias_temp;close (TEMP); 
    
  $textcount++; 
     
  print JS "Text[$textcount]=[\"$alias\",\""; 
     
  foreach $gene(@genes2){ 
  $double_genes2{$gene}++; 
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  } 
  @genes2=keys %double_genes2; 
  undef %double_genes2; 
  foreach $gene(@genes2){ 
   if (exists $name{$gene}){} 
   else{ 
    $ua_alias = LWP::UserAgent -> 
new(agent => 'Googlebot/2.X (+http://www.googlebot.com/bot.html)'); 
   
 $url_alias="http://www.genecards.org/cgi-
bin/carddisp.pl?gene=$gene"; 
    $aliasdata = $ua_alias-
>get($url_alias)->content; 
    $aliasdata=~s/\n//g; 
    $aliasdata=~s/\t//g; 
      
    if ($aliasdata=~/\<FONT 
size\=\'4\'\>\<b\>(.+)\<\/b\>\<\/FONT\>\<br \/\>\<I\>Symbol approved by 
the/igm){ 
     $name{$gene}=$1; 
    } 
         
         
    if ($aliasdata=~/Ensembl 
cytogenetic band\:\<\/i\>\&nbsp\;\&nbsp\;\<b\> \<font size\=-1\>\<a 
href = \"[^>]+\"\>([^<]+)\<\/a\>\<\/font\>/igm){ 
     $chromosome{$gene}=$1; 
    } 
   }   
      
   print JS "<A 
href='http://www.genecards.org/cgi-bin/carddisp.pl?gene=$gene' 
target='_blank'>$gene</a><BR>$name{$gene} - 
$chromosome{$gene}<BR><BR>"; 
  } 
    
  print JS "\"]\n"; 
   
   
  foreach 
$gene(@genes2){$genecount2{$gene}++;$genecount3{$gene}++;} 
   
  $alias_match=$alias; 
  $alias_match=quotemeta($alias_match); 
     
  $title=~s/(\<symb\>)$alias_match(\<\/symb\>)/$1\<a 
href\=\"\http\:\/\/www\.genecards\.org\/cgi\-
bin\/cardsearch\.pl\?search\=$alias2\&search\_type\=kwd\&mini\=yes\&spe
ed\=fast\#MINICARDS\" target\=\"\_blank\" 
onMouseOver=\"stm(Text[$textcount],Style[5])\" 
onmouseout=\"htm()\"\>$alias\<\/a\>$2/igm; 
  undef $alias; undef $alias2; undef $ua_alias; undef 
$url_alias; undef $aliasdata;undef $name; undef $chromosome; undef 
@genes2; 
 } 
  
 @genes2=keys(%genecount2); 
  
 undef %genecount2; 
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 undef @genes2; 
  
 
#print title  
print OUT "<h2><a 
href=\"http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Search&db=pubm
ed&dopt=AbstractPlus&term=$pmid%5Bpmid%5D\" target=\"_blank\">$pmid: 
</a>".$title."</h2>"; 
 
undef @authors; 
@authors=split(/ - /,$authors{$pmid}); 
 
#print out other details (journal; year; authors) 
 
print OUT "<h4>"; 
foreach $author(@authors){$author2=$author;$author2=~s/ 
/\+/igm;$author2=~s/\.//igm;print OUT "<a 
href=\"http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Search&db=pubm
ed&dopt=AbstractPlus&term=%22$author2%22%5BAuthor%5D\" 
target=\"_blank\">".$author." </a>";} 
print OUT "</h4><h4>".$journal{$pmid}." - "; 
print OUT $year{$pmid}."</h4><BR>"; 
 
 
#######################################################################
############################## 
#sentences 
 
$sentence=$abstract{$pmid}; 
open (TEMP,">> temp.txt"); 
TEMP->autoflush(1); 
 
#alias highlighting 
 
 foreach (@aliases){ 
  if ($sentence=~/([^\w])($_)([^\w])/igm | 
$sentence=~/^($_)([^\w])/igm){ 
   $alias=$_; 
   if 
($commons{$alias}==0){$aliases_in{$alias}=1;} 
  } 
 } 
 
 foreach $alias1(keys %aliases_in){ 
  foreach $alias2(keys %aliases_in){    
  
 $alias_temp1=$alias1;$alias_temp1=~s/\[\^\\w\]\?//igm; 
  
 $alias_temp2=$alias2;$alias_temp2=~s/\[\^\\w\]\?//igm; 
    
   if ($alias_temp1 ne $alias_temp2){ 
 
    if 
($alias_temp1=~/$alias_temp2/igm){ 
     #print 
$alias1."\t".$alias2."\n"; 
     $aliases_in{$alias2}=0; 
    } 
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   } 
  } 
 } 
 
 foreach $alias1(keys %aliases_in){ 
  if ($aliases_in{$alias1}>0){ 
   push(@alias_highlight,$alias1); 
   #print $alias1."\n"; 
   undef $alias_temp; 
   $alias_temp=$alias1; 
   $alias_temp=~s/\[\^\\w\]\?//igm; 
   foreach $variants(@variants2){while 
($variants=~/^$alias_temp\t(.+)$/igm){push(@genes,$1)}} 
  } 
 } 
  
 foreach $gene(@genes){$genecount{$gene}++;} 
 @genes=keys(%genecount); 
 
 foreach (@variants){foreach $gene(@genes){if 
($_=~/^(.+)\t$gene$/igm){push(@alias_highlight,$1);print TEMP 
$_."\n";}}} 
 foreach (@alias_highlight){$doubles{$_}++;} 
  
 foreach $gene(@genes){$count_genes_abstract{$pmid}++;} 
 print COUNT $count_genes_abstract{$pmid}."\t"; 
 
 foreach $gene(@genes){print COUNT $gene." - ";} 
 print COUNT "\t"; 
 
 
 @alias_highlight=keys %doubles; 
 
 foreach $alias1(@alias_highlight){ 
 
 $sentence=~s/([^\w])($alias1)([^\w])/$1\<symb\>$2\<\/symb\>$3/
igm; 
 
 $sentence=~s/^($alias1)([^\w])/\<symb\>$1\<\/symb\>$2/igm; 
 } 
 $sentence=~s/(\<symb\>)+([^\<]+)(\<\/symb\>)+/$1$2$3/igm; 
 while 
($sentence=~/(\<symb\>)([^\<]+)(\<\/symb\>)/igm){$count_aliases_abstrac
t{$pmid}++;} 
 print COUNT $count_aliases_abstract{$pmid}."\t"; 
 
  
 close (TEMP); 
 
 undef %aliases_in; undef %aliases_in2; undef 
@alias_highlight;undef %doubles; undef @genes;undef %genecount; 
 
#keyword highlighting 
 
 foreach $keyword(@keywords){ 
 
 $sentence=~s/([^\w])($keyword)([^\w])/$1\<keyword\>$2\<\/keywo
rd\>$3/igm; 
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 $sentence=~s/^($keyword)([^\w])/\<keyword\>$1\<\/keyword\>$2/i
gm; 
 } 
  
 $sentence=~s/(\<keyword\>)+([^\<]+)\<keyword\>([^\<]+)(\<\/key
word\>)+/$1$2$3$4/igm; 
 $sentence=~s/(\<keyword\>)+([^\<]+)(\<keyword\>)+/$1$2/igm; 
 while 
($sentence=~/(\<keyword\>)([^\<]+)(\<\/keyword\>)/igm){$count_keyword_a
bstract{$pmid}++;} 
 print COUNT $count_keyword_abstract{$pmid}."\t"; 
  
#sentences 
 
 
 while 
($sentence=~/(\<symb\>[^\<]+\<\/symb\>)([^\.]+)(\<keyword\>[^\<]+\<\/ke
yword\>)/igm){$count_sentences_abstract{$pmid}++;} 
 while 
($sentence=~/(\<keyword\>[^\<]+\<\/keyword\>)([^\.]+)(\<symb\>[^\<]+\<\
/symb\>)/igm){$count_sentences_abstract{$pmid}++;} 
 
 
 $sentence=~s/(\<symb\>[^\<]+\<\/symb\>)([^\.]+)(\<keyword\>[^\
<]+\<\/keyword\>)/$1\<sentences\>$2\<\/sentences\>$3/igm; 
 $sentence=~s/(\<keyword\>[^\<]+\<\/keyword\>)([^\.]+)(\<symb\>
[^\<]+\<\/symb\>)/$1\<sentences\>$2\<\/sentences\>$3/igm; 
 
 print COUNT $count_sentences_abstract{$pmid}."\t"; 
 
#highlights 
 
 foreach 
(@highlight){$sentence=~s/([^\w])($_)([^\w])/$1\<highlight\>$2\<\/highl
ight\>$3/igm;$sentence=~s/^($_)([^\w])/\<highlight\>$1\<\/highlight\>$2
/igm;} 
 while 
($sentence=~/(\<highlight\>)([^\<]+)(\<\/highlight\>)/igm){$count_highl
ight_abstract{$pmid}++;} 
 print COUNT $count_highlight_abstract{$pmid}."\t"; 
 
#detection technologies 
 foreach $detection(@detection){ 
  foreach $keyword(@keywords){ 
   if ($detection=~/^(.*)$keyword(.*)$/igm){ 
    $detection1=$1;$detection2=$2; 
   
 $sentence=~s/($detection1)(\<keyword\>$keyword\<\/keyword\>)($
detection2)/\<detection\>$1\<\/detection\>$2\<detection\>$3\<\/detectio
n\>/igm; 
   } 
  } 
 
 $sentence=~s/([^\w])($detection)([^\w])/$1\<detection\>$2\<\/d
etection\>$3/igm; 
 
 $sentence=~s/^($detection)([^\w])/\<detection\>$1\<\/detection
\>$2/igm; 
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 $sentence=~s/(\>)($detection)([^\w])/$1\<detection\>$2\<\/dete
ction\>$3/igm; 
  $sentence=~s/\<detection\>\<\/detection\>//igm; 
    
 } 
 while 
($sentence=~/(\<detection\>)([^\<]+)(\<\/detection\>)/igm){$count_detec
tion_abstract{$pmid}++;} 
 print COUNT $count_detection_abstract{$pmid}."\t"; 
 
#highlight cancer-related keywords 
 foreach 
(@cancer){$sentence=~s/([^\w])($_)([^\w])/$1\<canc\>$2\<\/canc\>$3/igm;
$sentence=~s/^($_)([^\w])/\<canc\>$1\<\/canc\>$2/igm;} 
 $sentence=~s/(\<canc\>)+([^\<]+)\<\/canc\>(\s)+\<canc\>([^\<]+
)(\<\/canc\>)+/$1$2$3$4$5/igm; 
 while 
($sentence=~/(\<canc\>)([^\<]+)(\<\/canc\>)/igm){$count_cancer_abstract
{$pmid}++;push(@cancer_temp,$2);} 
 print COUNT $count_cancer_abstract{$pmid}."\t"; 
  
#which cancertypes / tissue types 
 
 foreach (@cancer_temp){$cancer_double{$_}++;} 
 @cancer_temp=keys %cancer_double; 
 foreach (@cancer_temp){ 
 
 $_=~tr/AZERTYUIOPQSDFGHJKLMWXCVBN/azertyuiopqsdfghjklmwxcvbn/; 
  if ($_ ne "cancer" && $_ ne "tumor" && $_ ne 
"tumour" && $_ ne "tumors" && $_ ne "cancers" && $_ ne "tumours" && $_ 
ne "carcinoma"){ 
  print COUNT $_." - "; 
  $count_cancer_temp2.=" - ".$_; 
  $insert= "insert into cancers (pmid,cancer)  
  values ($pmid,'$_')"; 
  $s = $dbh->prepare($insert); 
  $s->execute(); 
  } 
 } 
 undef @cancer_temp; undef %cancer_double; 
 print COUNT "\n"; 
  
  
#Hover-over effects 
 while ($sentence=~/(\<symb\>)([^\<]+)(\<\/symb\>)/igm){ 
    
  $alias=$2; 
  $alias2=$alias; 
  $alias2=~s/ /\+/igm; 
    
  open (TEMP,"< temp.txt"); 
  while ($line=<TEMP>){ 
   chomp $line; 
   if 
($line=~/^(.+)\t(.+)$/igm){$alias_temp=$1;$gene_temp=$2; 
    if 
($alias=~/^$alias_temp$/igm){$gene=$gene_temp;push(@genes2,$gene);} 
   } 
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  } 
  undef $gene_temp; undef $alias_temp;close (TEMP); 
    
  $textcount++; 
     
  print JS "Text[$textcount]=[\"$alias\",\""; 
  
  foreach $gene(@genes2){ 
  $double_genes2{$gene}++; 
  } 
  @genes2=keys %double_genes2; 
  undef %double_genes2; 
  foreach $gene(@genes2){ 
   if (exists $name{$gene}){} 
   else{ 
    $ua_alias = LWP::UserAgent -> 
new(agent => 'Googlebot/2.X (+http://www.googlebot.com/bot.html)'); 
   
 $url_alias="http://www.genecards.org/cgi-
bin/carddisp.pl?gene=$gene"; 
    $aliasdata = $ua_alias-
>get($url_alias)->content; 
    $aliasdata=~s/\n//g; 
    $aliasdata=~s/\t//g; 
      
    if ($aliasdata=~/\<FONT 
size\=\'4\'\>\<b\>(.+)\<\/b\>\<\/FONT\>\<br \/\>\<I\>Symbol approved by 
the/igm){ 
     $name{$gene}=$1; 
    } 
         
         
    if ($aliasdata=~/Ensembl 
cytogenetic band\:\<\/i\>\&nbsp\;\&nbsp\;\<b\> \<font size\=-1\>\<a 
href = \"[^>]+\"\>([^<]+)\<\/a\>\<\/font\>/igm){ 
     $chromosome{$gene}=$1; 
    } 
   }   
      
   print JS "<A 
href='http://www.genecards.org/cgi-bin/carddisp.pl?gene=$gene' 
target='_blank'>$gene</a><BR>$name{$gene} - 
$chromosome{$gene}<BR><BR>"; 
  } 
    
  print JS "\"]\n"; 
   
  foreach 
$gene(@genes2){$genecount2{$gene}++;$genecount3{$gene}++} 
   
  $alias_match=$alias; 
  $alias_match=quotemeta ($alias_match); 
   
 
 $sentence=~s/(\<symb\>)$alias_match(\<\/symb\>)/$1\<a 
href\=\"\http\:\/\/www\.genecards\.org\/cgi\-
bin\/cardsearch\.pl\?search\=$alias2\&search\_type\=kwd\&mini\=yes\&spe
ed\=fast\#MINICARDS\" target\=\"\_blank\" 
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onMouseOver=\"stm(Text[$textcount],Style[5])\" 
onmouseout=\"htm()\"\>$alias\<\/a\>$2/igm; 
  undef $alias; undef $alias_match; undef $alias2; 
undef $ua_alias; undef $url_alias; undef $aliasdata;undef $name; undef 
$chromosome; undef @genes2; 
 } 
  
 @genes2=keys(%genecount2); 
  
 @genes3=keys(%genecount3); 
 foreach $gene(@genes3){ 
  $count_genes_abstract2{$pmid}++; 
  $count_gene_temp2.=" - ".$gene; 
  $insert= "insert into genes (pmid,gene)  
  values ($pmid,'$gene')"; 
  $s = $dbh->prepare($insert); 
  $s->execute(); 
 } 
 undef %genecount2;undef @genes2;undef $textcount;undef 
%genecount3;undef @genes3; 
  
 print OUT $sentence."\n<BR>"; 
  
 print OUT "</table><br />&nbsp;<br /> </td> 
 <td width=\"100%\">&nbsp;</td> 
 </tr> 
 <tr> 
 <td width=\"40\">&nbsp;</td><td width=\"342\">&nbsp;</td> 
 <td width=\"378\">&nbsp;</td> 
 <td width=\"100%\">&nbsp;</td> 
 </tr> 
 </table> 
 </body> 
 </html>"; 
  
print JS 
"Style[0]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\
"\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,10,10,51,1,0,\"\",\"\"] 
Style[1]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"center\",\"\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\
",\"\",\"\"] 
Style[2]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"left\",\"\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\",
\"\",\"\"] 
Style[3]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"float\",\"\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\"
,\"\",\"\"] 
Style[4]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"fixed\",\"\",\"\",\"\",200,\"\",2,2,1,1,\"\",\"\",\"\",\
"\",\"\"] 
Style[5]=[\"white\",\"black\",\"#99CC66\",\"#D5EDB3\",\"\",\"\",\"\",\"
\",\"\",\"\",\"\",\"sticky\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\
",\"\",\"\"] 
Style[6]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"\",\"keep\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\",
\"\",\"\"] 
Style[7]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,40,10,\"\",\"\",\"\",\"\"
,\"\"] 
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Style[8]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,10,50,\"\",\"\",\"\",\"\"
,\"\"] 
Style[9]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\"
\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,10,10,51,0.5,75,\"simple\
",\"gray\"] 
Style[10]=[\"white\",\"black\",\"black\",\"white\",\"\",\"\",\"right\",
\"\",\"Impact\",\"cursive\",\"center\",\"\",3,5,200,150,5,20,10,0,50,1,
80,\"complex\",\"gray\"] 
Style[11]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\
"\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,10,10,51,0.5,45,\"simple
\",\"gray\"] 
Style[12]=[\"white\",\"black\",\"#000099\",\"#E8E8FF\",\"\",\"\",\"\",\
"\",\"\",\"\",\"\",\"\",\"\",\"\",200,\"\",2,2,10,10,\"\",\"\",\"\",\"\
",\"\"] 
 
applyCssFilter()"; 
close JS; 
close OUT; 
 
$insert= "insert into data 
(pmid,title_genes,title_alias,title_keyword,title_sentences,title_highl
ights,title_detection,title_cancer,abstract_genes,abstract_alias,abstra
ct_keyword,abstract_sentences,abstract_highlights,abstract_detection,ab
stract_cancer)  
values 
($pmid,$count_genes_title2{$pmid},$count_aliases_title{$pmid},$count_ke
yword_title{$pmid},$count_sentences_title{$pmid},$count_highlight_title
{$pmid},$count_detection_title{$pmid},$count_cancer_title{$pmid},$count
_genes_abstract2{$pmid},$count_aliases_abstract{$pmid},$count_keyword_a
bstract{$pmid},$count_sentences_abstract{$pmid},$count_highlight_abstra
ct{$pmid},$count_detection_abstract{$pmid},$count_cancer_abstract{$pmid
})"; 
 
$s = $dbh->prepare($insert); 
$s->execute(); 
undef $count_gene_temp; undef $count_gene_temp2; undef 
$count_cancer_temp; undef $count_cancer_temp2; 
} 
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Supplementary data for Chapter 13: 
Discovery of methylation markers in 
cervical cancer, using relaxation ranking 

#Results-> affy probe ID in column 1; P-calls for primary 
cancers (0-39, in column 2); for cell-lines (0-4, in column 3); 
for treated cell-lines (0-15 in column 4) 

count<-function(x,y,z){l<-
length(results[results$V2<=x&results$V3<=y&results$V4>=z,1]);} 

#count:function that counts how many rows in results are found 
with a certain condition 

f<-matrix(nrow=3200,ncol=4)  

#initialisation of f 

i<-0;for (x in 0:39) {for (y in 0:4) { for (z in 0:15) {i<-
i+1;f[i,1]<-count(x,y,z);f[i,2]=x;f[i,3]=y;f[i,4]=z; }}} 

#simulate all conditions and store -> first column: number of 
genes (w), 2nd: x - 3th: y - 4th:z 

ordered<-f[order(f[,1],f[,2],f[,3],-f[,4]),] 

#order, first by w, followed by x, y (ascending) and z 
(descending) 

kiezen<-function(x) {if (length(grep(x,list))>0){}else{list<<-
append(list,x);}} 

#function to find out whether a gene is already in the list, if 
not, add it to the list 

list<-"";counter<-1;n<-0;while(n<=3000) {counter<-
counter+1;x2<-ordered[counter,2];y2<-ordered[counter,3];z2<-
ordered[counter,4];temp<-
results[(results$V2<=x2)&(results$V3<=y2)&(results$V4>=z2),1];f
ound<-length(temp);counter2<-1;while (counter2<= found) 
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{kiezen(as.character(temp[counter2]));counter2<-counter2+1;n<<-
length(list);}} 

#generate a list of n genes 

#row per row, get x2, y2 and z2 from ordered 

#check which genes are found with these criteria 

#loop over these genes (names in first column of results) 

#for each gene, check if already selected in previous round, if 
not, add to the list 

#do this for more rows, until n genes reached ->these are in 
list 
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Supplementary materials of Chapter 14: 
Exploring the cancer methylome using 
genomewide promoter analysis  
Supplementary table 1: Two different classes of genes are defined. Genes listed in Class 
A are only methylated  in cancer and not  in normals. Genes  listed  in Class B are at  least 
partially methylated in normals. 

Class A: Cancerspecific methylation 
Class B. Partial or complete methylation in 

normals 

No.  Accession #  Gene Name  No.  Accession #  Gene Name 

1  D64137 
KIP2 gene for Cdk‐
inhibitor p57KIP2 

(KIP‐2) 
1  AB029041  AZI (KIAA1118) 

2  NM_000038 
Adenomatosis 
polyposis coli 

(APC) 
2  X07732 

Serine protease 
(Hepsin) 

3  NM_001311 
Cysteine‐rich 

protein 1 (CRIP1) 
3  J02611  Apolipoprotein D 

4  NM_007182 

Ras association 
(RalGDS/AF‐6) 
domain family 1 

(RASSF1) 

4  L21715 
Troponin I fast‐
twitch isoform 

5  NM_002371 
Mal, T‐cell 

differentiation 
protein (MAL) 

5  M55682 

Human cartilage 
matrix protein 
(CMP) gene 
(Matrilin‐3) 

6  NM_001541 
Heat shock 27kDa 
protein 2 (HSPB2) 

6  L13203 
Forkhead homolog‐3 

(HFH‐3) 

7  NM_003914  Cyclin A1 (CCNA1)  7  M84526 
Human 

adipsin/complement 
factor D (Adipsin) 

8  NM_004181 

Ubiquitin carboxyl‐
terminal esterase 
L1 (ubiquitin 
thiolesterase) 
(PGP9.5 ) 

8  AB022083  SOX30 

9  NM_001200 
Bone 

morphogenetic 
protein 2 (BMP2) 

9  U19146  GAGE5 

10  U27185 
Human RAR‐

responsive gene 
(TIG1) 

10  J04430 
Tartrate‐resistant 
acid phosphatase 

type 5 

11  NM_001427 

Engrailed homolog 
2 (EN2) 

11  U90842  SSX‐5 
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12  M69199 
G0S2 protein gene 

(G0S2) 
12  AB000277  DAP‐1 

13  S76475  Trk‐C  13  U02687 

Human growth 
factor receptor 
tyrosine kinase 
(STK‐1) (Flt‐3) 

14  K15306 
Neurofilament 

heavy chain (NFH) 
14  NM_001306  Claudin‐3 

15  NM_000834 

Human N‐methyl‐
D‐aspartate 

receptor subunit 2B 
(GRIN2B) 
(NMDAR2B) 

15  NM_006984  Claudin‐10 

16  NM_004613         
 

Supplementary table 2: list of 56 known markers for broad analysis 

No.   Accession #  Gene Name 
1  NM_000038  adenomatosis polyposis coli (APC) 
2  NM_000115  endothelin receptor type B (EDNRB) 
3  NM_000125  estrogen receptor 1 (ESR1) 
4  NM_000249  mutL homolog 1 (MLH1) 
5  NM_000320  quinoid dihydropteridine reductase (QDPR) 
6  NM_000362  TIMP metallopeptidase inhibitor 3 (TIMP3) 
7  NM_000378  Wilms tumor 1 (WT1) 
8  NM_000474  twist homolog 1 (TWIST1) 
9  NM_000797  dopamine receptor D4 (DRD4) 
10  NM_000852  glutathione S‐transferase pi (GSTP1) 
11  NM_000963  prostaglandin‐endoperoxide synthase 2 (PTGS2) 
12  NM_000965  retinoic acid receptor, beta (RARB) 
13  NM_001200  bone morphogenetic protein 2 (BMP2) 
14  NM_001257  cadherin 13 (CDH13) 
15  NM_001265  caudal type homeobox transcription factor 2 (CDX2) 
16  NM_001310  cAMP responsive element binding protein‐like 2 (CREBL2) 
17  NM_001343  disabled homolog 2 (DAB2) 
18  NM_001645  apolipoprotein C‐I (APOC1) 
19  NM_001647  apolipoprotein D (APOD) 
20  NM_001742  calcitonin receptor (CALCR) 
21  NM_001759  cyclin D2 (CCND2) 
22  NM_001804  caudal type homeobox transcription factor 1 (CDX1) 
23  NM_002012  fragile histidine triad gene (FHIT) 
24  NM_002052  GATA binding protein 4 (GATA4) 
25  NM_002055  glial fibrillary acidic protein (GFAP) 
26  NM_002158  forkhead box N2 (FOXN2) 
27  NM_002190  interleukin 17A (IL17A) 
28  NM_002412  O‐6‐methylguanine‐DNA methyltransferase (MGMT) 
29  NM_002899  retinol binding protein 1, cellular (RBP1) 
30  NM_003012  secreted frizzled‐related protein 1 (SFRP1) 
31  NM_003014  secreted frizzled‐related protein 4 (SFRP4) 
32  NM_003015  secreted frizzled‐related protein 5 (SFRP5) 
33  NM_003220  transcription factor AP‐2 alpha  (TFAP2A) 
34  NM_003255  TIMP metallopeptidase inhibitor 2 (TIMP2) 
35  NM_003745  suppressor of cytokine signaling 1 (SOCS1) 
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No.   Accession #  Gene Name 
36  NM_003955  suppressor of cytokine signaling 3 (SOCS3) 
37  NM_004102  fatty acid binding protein 3, muscle and heart  (FABP3) 
38  NM_004350  runt‐related transcription factor 3 (RUNX3) 
39  NM_004360  cadherin 1, type 1(CDH1) 
40  NM_004385  chondroitin sulfate proteoglycan 2 (CSPG2) 
41  NM_004936  cyclin‐dependent kinase inhibitor 2B (CDKN2B) 
42  NM_006142  stratifin (SFN) 
43  NM_006497  hypermethylated in cancer 1 (HIC1) 
44  NM_006680  malic enzyme 3 (ME3) 
45  NM_007182  Ras association domain family 1 (RASSF1) 
46  NM_007295  breast cancer 1 (BRCA1) 
47  NM_014333  immunoglobulin superfamily, member 4 (IGSF4) 
48  NM_016734  paired box gene 5 (PAX5) 
49  NM_018223  checkpoint with forkhead and ring finger domains (CHFR) 
50  NM_019102  homeobox A5 (HOXA5) 
51  NM_021115  seizure related 6 homolog (SEZ6L) 
52  NM_022557  growth hormone 2 (GH2) 
53  NM_022725  Fanconi anemia, complementation group F (FANCF) 
54  NM_022808  small nuclear ribonucleoprotein polypeptide N (SNRPN) 
55  NM_058195  cyclin‐dependent kinase inhibitor 2A (CDKN2A) 
56  NM_080473  GATA binding protein 5 (GATA5) 
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Supplementary  figure  1:  A:  number  of  simulations  (of  the  complete  approach)  that 
performed  at  least  as  good  as  the  methylation  markers.  B:  complete  approach:  mean 
number  of  cumulative markers  and  75  and  95 %  percentiles  of  the  distribution  of  the 
markers and compared with the 95 % percentile of the means of all simulations 
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Supplementary  figure 2:  conservation  of  the  different  patterns  throughout  evolution. 
The  difference  between  the  observed  and  expected  score  per  nucleotide  for  chicken, 
mouse  and  rat.  The  higher,  the  better  the  pattern  is  conserved  in  comparison with  its 
neighboring sequence. Error bars represent the standard error 
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Supplementary table 4: genes, selected in the deep analysis 

RefSeq  Pat. 1  Pat. 2  Pat. 3  Pat. 4  Pat. 5  Pat.6  Pat.7 
Different 
patterns 

NM_024509  2  0  1  1  1  1  1  7 
NM_018092  0  0  0  4  1  1  3  9 
NM_006667  2  2  0  1  2  0  1  8 
NM_004104  1  0  0  2  0  2  1  6 
NM_003345  1  0  1  1  0  1  2  6 
NM_153613  1  1  1  0  1  1  2  7 
NM_001508  0  1  1  1  1  0  2  6 
NM_003787  2  0  1  1  0  0  1  5 
NM_005397  1  1  0  0  2  1  1  6 
NM_015160  1  0  0  1  1  1  2  6 
NM_015049  1  1  1  0  1  1  0  5 
NM_002143  1  1  1  0  1  1  1  6 
NM_015675  0  0  1  1  1  1  1  5 
NM_002489  1  0  1  1  1  0  0  4 
NM_022131  1  0  1  1  1  0  0  4 
NM_001782  1  0  0  1  1  0  1  4 
NM_002899  1  0  0  1  0  1  1  4 
NM_005738  1  0  0  0  1  1  1  4 
NM_001497  1  0  2  0  0  0  3  6 
NM_016472  0  2  1  0  1  0  3  7 
NM_030954  3  1  0  2  0  1  1  8 
NM_002661  1  1  0  1  1  0  4  8 
NM_004383  1  0  0  2  1  0  3  7 
NM_022343  1  2  0  2  0  1  3  9 
NM_031922  3  0  0  0  1  0  2  6 
NM_012446  0  1  1  2  2  0  1  7 
NM_003224  3  0  1  1  0  0  1  6 
NM_000553  3  1  0  1  0  0  1  6 
NM_006936  2  0  0  1  0  2  1  6 
NM_031462  2  0  0  2  1  0  1  6 
NM_002658  1  0  0  0  2  1  2  6 
NM_000382  0  1  0  2  1  1  2  7 
NM_017739  2  0  0  0  1  1  2  6 
NM_002371  1  0  0  0  0  2  2  5 
NM_007152  1  0  2  0  0  1  1  5 
NM_000725  1  2  1  0  0  0  2  6 
NM_024835  2  1  1  0  0  0  1  5 
NM_024619  0  1  1  1  2  0  0  5 
NM_002855  2  1  1  0  0  1  1  6 
NM_016201  2  1  1  0  1  0  1  6 
NM_007367  1  1  1  2  1  0  0  6 
NM_016732  1  1  1  2  1  0  0  6 
NM_017825  1  1  1  0  0  0  2  5 
NM_018380  1  0  1  0  1  0  0  3 
NM_022147  1  1  1  0  1  2  0  6 
NM_152643  1  1  1  0  2  0  1  6 
NM_012396  0  0  1  0  1  0  1  3 
NM_001666  0  0  1  0  2  0  1  4 
NM_021629  0  0  1  2  0  0  1  4 
NM_025158  0  0  1  0  1  2  1  5 
NM_001677  1  1  0  1  0  0  1  4 
NM_006004  1  1  0  2  0  1  1  6 
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RefSeq  Pat. 1  Pat. 2  Pat. 3  Pat. 4  Pat. 5  Pat.6  Pat.7 
Different 
patterns 

NM_003876  2  0  0  0  1  1  1  5 
NM_015578  2  0  0  0  1  0  1  4 
NM_006500  1  1  0  0  0  1  2  5 
NM_013366  1  0  0  1  0  1  2  5 
NM_015537  1  0  0  0  1  0  2  4 
NM_021630  1  0  0  1  0  0  2  4 
NM_022727  1  0  0  1  0  2  1  5 
NM_022760  1  1  0  1  0  1  2  6 
NM_024076  1  0  0  2  0  0  1  4 
NM_002522  0  1  0  1  1  1  2  6 
NM_003318  0  0  0  1  0  1  2  4 
NM_004078  0  1  0  2  1  1  1  6 
NM_005505  0  1  0  0  1  1  2  5 
NM_013368  0  0  0  1  1  1  2  5 
NM_147193  0  1  0  1  0  2  1  5 
NM_001200  1  0  0  2  0  1  1  5 
NM_001616  2  0  0  1  0  1  1  5 
NM_016199  2  0  0  0  1  0  1  4 
NM_000292  1  0  0  1  1  0  2  5 
NM_002466  1  0  0  1  1  0  2  5 
NM_003004  1  0  0  0  1  2  1  5 
NM_006815  1  0  0  0  2  1  1  5 
NM_007075  1  0  0  1  2  0  1  5 
NM_025113  1  0  0  1  2  0  0  4 
NM_032892  1  0  0  1  0  0  1  3 
NM_138340  1  0  0  1  1  0  2  5 
NM_144627  1  0  0  0  1  2  0  4 
NM_153355  1  0  0  0  1  0  2  4 
NM_005318  0  0  0  1  1  1  2  5 
NM_012334  0  3  1  0  1  1  1  7 
NM_005796  0  1  1  0  0  1  1  4 
NM_013312  0  3  1  0  1  0  1  6 
NM_000775  1  1  1  1  1  0  0  5 
NM_002486  1  0  1  0  0  1  1  4 
NM_003866  1  0  1  0  1  0  1  4 
NM_004738  1  0  1  1  0  1  0  4 
NM_005911  1  0  1  0  1  0  1  4 
NM_015555  1  0  1  0  1  0  1  4 
NM_018846  1  0  1  0  1  0  1  4 
NM_145065  1  0  1  0  1  0  1  4 
NM_000267  0  0  1  0  1  1  0  3 
NM_000701  0  0  1  1  1  1  0  4 
NM_001780  0  0  1  1  1  0  1  4 
NM_002888  0  0  1  0  1  0  1  3 
NM_004453  0  0  1  0  1  1  1  4 
NM_005342  0  0  1  0  0  1  1  3 
NM_006810  0  0  1  0  1  1  1  4 
NM_019062  0  0  1  0  1  1  1  4 
NM_019074  0  0  1  0  1  0  1  3 
NM_024099  0  0  1  1  1  1  0  4 
NM_024834  0  0  1  0  1  1  1  4 
NM_033084  0  0  1  0  1  1  1  4 
NM_002151  1  1  0  0  1  1  1  5 
NM_005485  1  1  0  1  0  0  1  4 
NM_152757  1  2  0  0  1  0  1  5 
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RefSeq  Pat. 1  Pat. 2  Pat. 3  Pat. 4  Pat. 5  Pat.6  Pat.7 
Different 
patterns 

NM_001519  1  1  0  1  1  1  0  5 
NM_004252  1  1  0  1  1  0  1  5 
NM_016096  1  1  0  0  1  0  1  4 
NM_018103  0  1  0  1  1  1  1  5 
NM_003597  0  0  0  1  1  1  1  4 
NM_000305  1  0  0  1  1  1  0  4 
NM_003128  1  0  0  1  0  1  0  3 
NM_006111  1  1  0  1  1  0  1  5 
NM_012407  1  1  0  0  1  0  1  4 
NM_014154  1  0  0  1  0  1  0  3 
NM_015373  1  0  0  1  1  0  1  4 
NM_152499  1  1  0  0  1  1  0  4 
NM_001744  0  0  0  1  1  1  1  4 
NM_004939  0  1  0  1  1  0  1  4 
NM_052855  0  1  0  1  1  1  1  5 
NM_080655  0  0  0  1  1  0  1  3 
NM_000224  1  0  0  0  1  1  1  4 
NM_002014  1  0  0  0  0  1  1  3 
NM_003999  1  0  0  1  1  1  0  4 
NM_005720  1  0  0  0  0  1  1  3 
NM_006703  1  0  0  1  1  0  0  3 
NM_013286  1  0  0  1  0  1  1  4 
NM_014944  1  0  0  1  0  1  1  4 
NM_018144  1  0  0  1  1  0  1  4 
NM_021945  1  0  0  0  1  1  1  4 
NM_024544  1  0  0  0  1  0  1  3 
NM_032704  1  0  0  0  1  1  1  4 
NM_000732  0  0  0  0  1  1  1  3 
NM_015149  0  0  0  1  1  0  1  3 
NM_018177  0  0  0  1  1  0  1  3 
NM_130839  0  0  0  1  0  1  1  3 
NM_031892  0  0  0  2  0  0  4  6 
NM_025163  1  0  0  4  0  0  2  7 
NM_030927  0  0  0  1  1  0  5  7 
NM_024665  2  0  0  3  0  0  2  7 
NM_002247  2  0  0  2  0  0  3  7 
NM_002275  0  1  3  0  2  1  0  7 
NM_032047  1  0  3  0  0  0  0  4 
NM_000361  0  2  0  3  0  1  2  8 
NM_000034  1  1  0  0  1  0  4  7 
NM_145204  4  0  0  0  0  1  1  6 
NM_001362  0  0  0  0  1  0  3  4 
NM_170606  2  0  0  0  0  1  3  6 
NM_005160  1  0  0  0  1  0  4  6 
NM_145696  2  0  0  1  0  0  3  6 
NM_003307  0  0  0  0  2  1  3  6 
NM_012205  2  0  0  0  2  2  0  6 
NM_002221  0  0  0  0  1  0  2  3 
NM_139126  0  0  0  0  1  1  4  6 
NM_152384  0  0  3  0  1  1  0  5 
NM_001998  0  1  2  0  1  0  2  6 
NM_015393  1  0  2  0  0  0  0  3 
NM_022784  0  0  2  2  0  0  1  5 
NM_006031  1  1  1  0  0  0  3  6 
NM_080432  0  1  1  1  0  0  3  6 
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RefSeq  Pat. 1  Pat. 2  Pat. 3  Pat. 4  Pat. 5  Pat.6  Pat.7 
Different 
patterns 

NM_014877  1  0  1  0  0  0  3  5 
NM_018173  0  2  1  0  1  0  3  7 
NM_001541  0  0  1  0  1  0  3  5 
NM_017967  0  0  1  0  1  0  3  5 
NM_031477  0  0  1  3  0  0  1  5 
NM_001541  0  0  1  0  1  0  3  5 
NM_012287  3  1  0  1  0  0  0  5 
NM_014824  1  1  0  2  0  0  2  6 
NM_021947  0  1  0  1  1  0  3  6 
NM_002663  0  0  0  1  0  0  3  4 
NM_025140  2  0  0  1  0  0  2  5 
NM_016250  0  0  0  2  0  2  0  4 
NM_016621  2  0  0  2  0  0  1  5 
NM_000517  1  0  0  2  0  2  0  5 
NM_017493  1  2  0  1  0  0  3  7 
NM_003282  0  2  0  0  3  1  1  7 
NM_005414  0  0  0  0  1  1  3  5 
NM_016534  0  0  0  2  0  1  2  5 
NM_017993  0  0  0  2  0  1  2  5 
NM_032630  0  0  0  0  0  2  1  3 
NM_033087  0  2  0  0  3  0  1  6 
NM_032233  2  1  0  1  0  0  2  6 
NM_002754  1  0  0  0  1  0  3  5 
NM_014454  1  1  0  0  2  0  2  6 
NM_139265  1  1  0  0  1  0  3  6 
NM_002081  0  0  0  2  1  0  2  5 
NM_003129  0  0  0  1  1  0  3  5 
NM_004490  0  0  0  2  0  1  2  5 
NM_015435  0  0  0  1  1  0  3  5 
NM_015993  0  0  0  0  3  1  1  5 
NM_022373  0  1  0  0  1  0  3  5 
NM_032111  0  1  0  0  1  1  3  6 
NM_003599  2  0  0  0  1  2  0  5 
NM_004641  2  0  0  2  0  0  1  5 
NM_020727  2  0  0  1  0  0  0  3 
NM_080616  2  0  0  2  0  0  1  5 
NM_002027  1  0  0  0  1  3  0  5 
NM_002333  1  0  0  0  1  0  3  5 
NM_005380  1  0  0  2  0  0  2  5 
NM_022743  1  0  0  0  3  0  1  5 
NM_000861  0  0  0  2  2  0  1  5 
NM_007014  0  0  0  0  1  2  2  5 
NM_012267  0  0  0  0  2  2  1  5 
NM_016098  0  0  0  1  0  0  3  4 
NM_033182  0  0  0  0  1  0  3  4 
NM_138343  0  0  0  1  1  0  0  2 
NM_021783  1  1  2  0  1  0  0  5 
NM_003896  0  0  2  1  0  0  1  4 
NM_004254  0  0  2  0  1  0  1  4 
NM_005276  0  1  2  0  1  1  0  5 
NM_139276  0  1  2  0  1  1  0  5 
NM_001633  1  0  2  0  0  1  0  4 
NM_007344  0  0  2  0  1  0  0  3 
NM_017789  0  0  2  0  1  0  0  3 
NM_022772  1  1  1  2  0  0  0  5 
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RefSeq  Pat. 1  Pat. 2  Pat. 3  Pat. 4  Pat. 5  Pat.6  Pat.7 
Different 
patterns 

NM_002357  2  1  1  0  0  1  0  5 
NM_001904  0  1  1  1  0  0  2  5 
NM_004905  0  0  1  1  2  0  0  4 
NM_015569  2  0  1  0  0  0  1  4 
NM_001275  2  0  1  0  0  0  1  4 
NM_006454  2  0  1  0  1  0  0  4 
NM_007216  2  0  1  0  1  0  0  4 
NM_080552  1  0  1  0  0  0  2  4 
NM_000155  0  0  1  0  1  0  2  4 
NM_001553  0  0  1  0  2  0  1  4 
NM_005566  0  0  1  0  2  0  1  4 
NM_014392  0  0  1  0  1  0  2  4 
NM_001627  2  0  1  0  1  0  0  4 
NM_003380  2  0  1  0  0  0  1  4 
NM_018243  2  0  1  1  0  0  0  4 
NM_153687  2  0  1  0  0  0  1  4 
NM_016167  1  0  1  0  0  0  2  4 
NM_016408  1  0  1  0  0  0  2  4 
NM_024959  1  0  1  0  2  0  0  4 
NM_000626  0  0  1  0  2  1  0  4 
NM_006401  0  0  1  0  0  1  2  4 
NM_007317  0  0  1  0  1  0  2  4 
NM_017803  0  0  1  0  0  1  0  2 
NM_018480  0  0  1  0  1  0  2  4 
NM_021820  0  0  1  0  2  0  1  4 
NM_147159  0  0  1  0  1  0  2  4 
NM_003647  2  1  0  1  0  0  1  5 
NM_030912  1  2  0  1  0  2  0  6 
NM_032211  1  2  0  0  2  0  1  6 
NM_014950  0  2  0  1  2  0  0  5 
NM_017503  2  2  0  1  0  0  1  6 
NM_031439  2  1  0  0  1  0  1  5 
NM_144999  2  2  0  0  0  1  1  6 
NM_002396  1  2  0  1  0  0  2  6 
NM_152255  1  1  0  2  0  0  1  5 
NM_053005  0  2  0  0  2  1  1  6 
NM_006516  2  1  0  0  1  0  0  4 
NM_006233  1  1  0  0  0  1  2  5 
NM_033637  1  1  0  0  1  0  2  5 
NM_000245  0  1  0  1  1  0  2  5 
NM_002346  0  1  0  1  0  1  2  5 
NM_006788  0  1  0  0  1  1  2  5 
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Supplementary data for Chapter 15: 
Genomewide promoter analysis 
uncovers portions of the cancer 
methylome 
Supplementary table 1: Details cell line information used in screening study 

Cell line  Growth Medium  Cell type 

DU145  10%RPMI1640  Prostate Ca metastasis to brain 
22Rv1  10%RPMI1640  Prostate Ca 
LNCaP  10%RPMI1640  Prostate Ca metastasis to lymph node 
PC3  10%RPMI1640  Prostate Adenocarcinoma metastasis to bone 

HCT116‐p53+/+  10% McCoy 5X  colorectal carcinoma 
HCT116‐p53‐/‐  10% McCoy 5X  colorectal carcinoma 
RKO‐p53+/+  10% McCoy 5X  colorectal carcinoma 
RKO‐E6 

(fuctional p53‐
null)  10% McCoy 5X  colorectal carcinoma 
SW480  10% McCoy 5X  colorectal adenocarcinoma 
DLD1  10% McCoy 5X  colorectal adenocarcinoma 

MDA‐MB‐231  10% Leibovitz's  breast adenocarcinoma 
BT‐20  10% MEM  breast  carcinoma 
MCF‐7  10% MEM  breast  carcinoma 

MDA‐MB‐436  10% Leibovitz's L‐15  breast  carcinoma 
HTB‐59  10% Leibovitz's L‐15  Lung squamous cell carcinoma 
HTB‐58  10% MEM  Lung squamous cell carcinoma 
A549  10% Ham's F12K  Lung adenocarcinoma 
H23  10% RPMI 1640  Lung adenocarcinoma 
HELA  10% DMEM/Ham's F15  Cervical adenocarcinoma 
SiHa  10% DMEM/Ham's F15  Cervical squamous cell carcinoma 

CSCC‐7  10% DMEM/Ham's F14 
Nonkeratinizing large cell cervical squamous cell 

carcinoma 
CC‐8  10% DMEM/Ham's F15  Cervical adenosquamous carcinoma 

Leiden*:  a kind gift of Prof. GJ Fleuren (Leiden University Medical Center, Leiden, the Netherlands) 
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9 
to
 +
11
03
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

GL
DC
 

N
M
_0
00
17
0 

TG
GG
TA
GG
AT
TG
GA
GA
TG

GT
AG
TT
T 

AA
TT
AT
AA

CT
CC
AC
CC
AA

AA
CA
CC
T 

 
 

31
0 
bp
 (‐
26
1 
to
 +
49
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

H
AD

H
A 

N
M
_0
00
18
2 

TT
TG
GA
GT
AT
TG
TT
TG
AT

TA
AA

 
CC
TC
AA

CT
CC
CA
CT
TT
CC
C

AA
A 

GA
TT
AA

AA
TT
TA
GA
TG
TC
GA

GT
GG
T 

 
42
9 
bp
 (‐
49
2 
to
 ‐6
3)
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M
ET
 

N
M
_0
00
24
5 

TT
TG
GG
TG
GT
GT
TA
GT
TT

TT
AT
TT
T 

AC
AA
AA

AC
CT
CC
AA
AT
CA

CC
TA
 

 
 

29
2 
bp
 (+
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08
 to
 

+7
16
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

N
DP
 

N
M
_0
00
26
6 

TG
GT
AG
TT
AT
TG
TT
TG
AA

AA
AG
AA

 
AC
CA
TT
AC
AA
TC
AT
AT
AT

CA
AT
CA
AA

C 
 

 
29
6 
bp
 (‐
18
 to
 ‐3
13
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

N
F1
 

N
M
_0
00
26
7 

TT
GG
TG
GT
TA
GA
TT
TT
GA

TT
GT
TA
T 

AC
TC
TC
AA
CT
TA
AA
CT
CT

CA
AA
AA

AA
 

 
 

18
4 
bp
 (‐
72
6 
to
 ‐5
43
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

PH
KA

2 
N
M
_0
00
29
2 

TA
TT
TG
TG
TT
TT
TT
AG
GG

TT
TT
AA

A 
AT
TA
CC
TC
CC
TA
AA
TC
CC
T

TC
TC
T 

 
 

16
0 
bp
 (+
46
0 
to
 +
62
0)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

PO
N
2 

N
M
_0
00
30
5 

GG
GG
AA
AT
AG
GT
TT
GT
GA

GG
AT
AA

A 
TC
CC
CA
AC
AA

AC
CC
AC
AA

CC
AC
CA
A 

 
 

22
4 
bp
 (+
93
1 
to
 

+1
15
5)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

AT
XN

1 
N
M
_0
00
33
2 

TT
AT
TT
AG
GT
AA
TT
TG
GG

GG
AT
T 

AA
AA

AC
CC
CT
TA
AA
AC
TT

TC
 

 
 

27
1 
bp
 (‐
54
6 
to
 ‐8
17
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

AL
DH

3A
2 

N
M
_0
00
38
2 

GT
TC
AT
TT
TA
TT
TT
TT
AT

AT
TT
TA
G 

TC
AA
CC
CA
CA
AC
CA
CA
AT

TC
AC
T 

 
 

23
3 
bp
 (+
86
7 
to
 

+1
10
0)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

GA
LE
 

N
M
_0
00
40
3 

GT
TT
GG
TA
AA
GG
AT
TT
TA

TT
TT
TG
A 

TC
TT
TA
TC
CA
AA

AT
AA

CT
AA
AA

AC
T 

 
 

26
9 
bp
 

St
ep
 d
ow

n 
66
‐5
6°
C 

KR
T1
4 

N
M
_0
00
52
6 

GG
AT
AA
GA
AA
GT
TT
AA

AA
TA
TT
TT
A 

AC
TA
CA
AA

TA
AT
CA
TA
AT

AC
AA
AA

A 
 

 
26
4 
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 (+
81
1 
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+1
07
5)
 

St
ep
 d
ow

n 
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‐5
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C 

CA
CN
A1
C 

N
M
_0
00
71
9 

AT
GG
GA
AA

TT
TA
AG
AA

GT
AG
GG
 

GA
AA
CC
CA
AA

AC
TC
TA
CA

TT
TC
 

 
 

28
6 
bp
 (+
12
09
 to
 

+1
49
5)
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°C
 

CA
CN
B3
 

N
M
_0
00
72
5 

AG
TT
GG
GT
TT
TT
TT
TA
TA

GG
GA
TG
T 

CT
AC
CC
CA
AC
TC
CT
AA

AC
T

CT
TA
AC
 

BS
2F
:T
TA
AG
AG
TT
TA
GG
AG
T

TG
GG
GT
AG
 

BS
2R
: 

TT
CA
AC
CC
AA

CC
TC
TC
TC
C

AC
TT
C 

23
7 
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  (
+4
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 to
 +
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3)
; 
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 2
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 b
p 
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9 
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+8
55
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

CD
3D
 

N
M
_0
00
73
2 

GA
TT
TG
GT
GT
TT
TT
GG
TT

GT
TT
AG
T 

AA
TA
TC
TA
CT
TC
TC
TA
CT

TT
CT
AC
 

 
 

32
2 
bp
 (‐
30
6 
to
 +
15
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

RP
S2
8 

N
M
_0
01
03
1 

TT
TA
GG
AG
GG
AG
GT
GA
GG

AG
TA
GG
A 

TC
TT
TC
CC
AA

CA
AC
CC
CA
A 
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5 
bp
 (‐
27
8 
to
 ‐9
4)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

BA
CH

1 
N
M
_0
01
18
6 

TT
AG
AA

GG
GA
GA
GG
AG
AG

GT
GG
TT
T 

AA
CC
AC
TC
AC
CA
AA
AC
TA

AA
A 

 
 

42
6 
bp
 (+
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2 
to
 +
54
8)
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ep
 d
ow

n 
66
‐5
6°
C 

BM
P2
 * 

N
M
_0
01
20
0 

M
SP
F:
TT
TT
AG
GA
AT
TA
GC

GT
TC
GA
 

M
SP
R:
AT
AC
GA
AA

AA
AC
A

AC
TC
GC
C 

UF
:T
TT
TT
TT
AG
GA
AT
TA
GT

GT
TT
GA
 

UR
:A
TA
AT
AC
AA
AA

AA
AC

AA
CT
CA
CC
 

M
1:
19
0 
bp
 (‐
22
7 
to
 ‐

38
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

CB
R3
 

N
M
_0
01
23
6 

TT
TT
GG
GG
TT
TT
TT
TA
AA

AT
AA
TT
TT
T 

AA
AA

AC
CC
AA
CT
AA
TA
TC

AA
TA
CC
 

 
 

12
0 
bp
 (+
84
1 
to
 +
96
1)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

CD
K6
 

N
M
_0
01
25
9 

GG
AA
GG
TT
TT
AA

TT
TG
TA

TA
TT
TT
TT
TG
 

CT
CC
TC
AC
CT
AA

AA
AA

CC
CA
AT
C 

 
 

38
5 
bp
 (+
74
1 
to
 

+1
12
5)
 

54
°C
 

DA
RS
 

N
M
_0
01
34
9 

TA
TT
AG
GT
GG
TT
GG
TT
GT

AG
AT
TT
G 

AC
AA
AC
CA
AC
TA
CA
CT
CC

TC
TA
TC
C 

 
 

28
2 
bp
 (‐
42
0 
to
 ‐1
38
) 

54
°C
 



 B4
GA
LT
1 

* 
N
M
_0
01
49
7 

M
F1
:G
GT
AG
AA

AA
AG
GT
T

AT
TT
AG
GA
AA

CG
 

M
R1
:A
AA

CA
CA
AA
AA

TA
A

CA
AC
CC
GT
C 

 
 

M
1:
 1
51
 b
p 
(‐
71
7 
to
 ‐

56
6)
 

60
°C
 

GP
R3
9 

N
M
_0
01
50
8 

GT
GT
TT
AT
GT
GT
TG
AG
TT

AA
AT
TT
YG
T 

CT
TA
CT
AA

AA
CA
AC
CC
AA

CC
TA
AA

 
 

 
37
7 
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 (+
45
5 
to
 +
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1)
 

54
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AP
OC
1 

N
M
_0
01
64
5 

GG
GT
TT
GG
TG
GT
TA
AA

GA
TT
GA
TT
T 

CC
CT
TT
CC
CC
AC
TC
AA

AA
T

AT
AA
CA
 

 
 

35
5 
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 (‐
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4 
to
 ‐1
0)
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 d
ow

n 
66
‐5
6°
C 

AT
P1
B1
 

N
M
_0
01
67
7 

GT
TG
GG
TT
GG
TT
TG
TA
AA

GA
AG
AG
 

AA
AC
TA
TA
AA
TC
CA
CC
CC

TC
CT
AA

A 
AG
AA
GA
GG
GA
AG
GG
T 

 
19
3 
bp
 (‐
98
3 
to
 ‐7
90
) 

54
°C
 

CA
M
K4
 

N
M
_0
01
74
4 

TT
TT
GA
TA
GA
GG
AT
GG
TT

GG
TT
AG
T 

AA
AC
TT
AA

AA
AA

AA
CA
CA

AA
AA
CC
C 

 
 

26
5 
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 (+
44
1 
to
 +
70
6)
 

St
ep
 d
ow

n 
56
‐4
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C 

CB
R1
 

N
M
_0
01
75
7 

AG
GG
GT
AG
GG
AT
GG
TT
TA

GT
TT
 

AT
AC
CC
TT
AT
TA
CC
TC
CA

AT
CA
CC
 

 
 

24
2 
bp
 (‐
16
8 
to
 +
75
) 

54
°C
 

CL
U 

N
M
_0
01
83
1 

GG
GA
AT
TG
TG
AG
AT
TG
TG

TT
TT
G 

CC
CA
TC
CR
TC
CT
AA

TA
TA

AC
TC
TA
C 

 
 

44
5 
bp
 (+
81
0 
to
 

+1
25
4)
 

54
°C
 

EN
PE
P 

N
M
_0
01
97
7 

GA
AG
TT
TT
TT
AG
TT
AG
GA

GG
GA
GA
G 

CA
AA
AA

AT
TA
TC
AC
AA

CT
CC
CC
TT
 

 
 

26
0 
bp
 (‐
27
3 
to
 ‐1
3)
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ep
 d
ow

n 
66
‐5
6°
C 

FK
BP
4 

N
M
_0
02
01
4 

TT
TT
TT
TT
AA
GT
AG
GG
AA

GG
GT
TT
 

TA
AT
TC
TT
AC
CT
CC
TT
CT

AA
CT
AC
C 

 
 

25
0 
bp
 (‐
22
0 
to
 +
29
) 

 

H
PC
A 

N
M
_0
02
14
3 

GT
TT
AG
GA
GA
GA
GA
TT
TT

TT
GG
TA
TT
AT
T 

AC
TA
AA

AC
TA
CC
CC
CA
CT

CA
C 

 
 

36
8 
bp
 (+
68
7 
to
 

+1
05
4)
 

54
°C
 

H
OX
B5
 

N
M
_0
02
14
7 

TG
TA
GG
GA
GT
TA
GT
AG
GG

AG
GT
AG
T 

AA
AT
TA
AC
TT
TA
AC
CT
CT

AA
AC
AA

AA
C 

 
 

10
9 
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 (+
67
3 
to
 +
78
2)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

H
PN
 

N
M
_0
02
15
1 

TG
TT
TT
TG
TT
GT
TT
GT
TT

GG
GG
AG
G 

CC
CC
TT
TC
TA
AA

TA
AC
CA

CA
AT
TC
A 

 
 

34
2 
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 (‐
46
1t
o 
‐1
20
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

M
AL
 

N
M
_0
02
37
1 

TT
GA
TT
AA
AG
TG
GT
TT
TG

TT
TT
GT
TT
 

AC
AA
AC
CA
CT
AA

AC
AA

AA
TA
CT
AC
C 

 
 

37
9 
bp
 (+
72
2 
to
 

+1
10
1)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

M
EF
2 

N
M
_0
02
39
7 

TT
TT
TT
GT
AA

GA
GT
GA

AA
TT
GA
TG
AT
TT
 

AA
AA

AT
TA
AA
AA

AT
AC
TA

AA
AA

AA
A 

 
 

24
5 
bp
 (+
41
8 
to
 +
66
3)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

M
YB
L2
 

N
M
_0
02
46
6 

AG
TT
TT
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TT
AT
TT
GG
GA

GG
TT
GA
G 

AT
AC
CT
CT
CC
CT
AC
TT
CC
T

CT
CC
TA
C 

 
 

36
4 
bp
  (
‐7
34
 to
 ‐3
70
) 

54
°C
 

N
CB
P1
 

N
M
_0
02
48
6 

TT
TA
AG
TA
AA

TA
AT
TT
AA

GG
AA
AA

TG
A 

AA
CC
TT
AA

AA
AA

AA
TC
AA

AA
CT
AA

C 

BS
2F
: 

GT
GG
GA
GT
AG
AT
GA
GT
AT
AT

AT
T 

BS
2R
: 

AT
AA
CC
TC
TC
AA

TA
AT
TT

TC
CC
 

23
7 
bp
 (+
21
1 
to
 +
44
8)
; 

BS
2:
 2
18
 b
p 
(+
39
6 
to
 

+6
14
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

PA
K3
 

N
M
_0
02
57
8 

TT
TG
AG
AG
AT
TG
GA
AG
GG

TT
TT
AT
 

AA
CC
AA

AA
AA
AA

TA
AA

AA
AT
CA
CA
AC
 

 
 

29
8 
bp
 (+
68
7 
to
 +
98
5)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

PE
X1
3 

N
M
_0
02
61
8 

TG
TA
TG
GA
TT
TA
GT
TG
GT

AA
AG
TA
A 

GA
AC
CC
AC
TA
AA
CT
CA
CA

AC
 

 
 

29
6 
bp
 (+
86
1 
to
 

+1
15
6)
 

54
°C
 

PL
CG
2 

N
M
_0
02
66
1 

GG
GG
AA
TT
TT
TT
TT
GT
AT

TT
GG
TT
AA
G 

AA
TC
CC
TA
AA
CR
CC
CT
AC

CT
A 

 
 

44
4 
bp
 (+
72
6 
to
 

+1
16
9)
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°C
 

PV
RL
1 

N
M
_0
02
85
5 

TG
GG
AG
TA
GA
GG
GT
TT
GT

AG
AA
GT
 

AC
AA
AA

AC
AA
AC
AA
TA
AC

CC
CT
AA

C 
BS
2F
: 

GT
TT
GT
AA
GT
TG
GA
GT
 

BS
2R
: 

AT
AA
AA

TC
CA
AA

TA
AA

CT
AA

 

16
2 
bp
 (+
15
6 
to
 +
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8)
; 

BS
2:
 2
70
 b
p 
(+
82
1 
to
 

+1
09
1)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

RB
M
S2
 

N
M
_0
02
89
8 

TT
AG
TA
TT
TT
GG
GA
GG
TT

GA
 

AC
TC
AA

AA
CT
TC
CC
CT
AC

TT
TA
CA
CT
 

 
 

30
2 
bp
 (‐
76
4 
to
 ‐4
62
) 

54
°C
 

RN
AS
E4
 

N
M
_0
02
93
7 

GT
TT
TT
TG
TT
TG
GG
TT
GT

TT
TT
G 

AA
AT
AT
TC
TT
TT
AA
AT
CC

TA
CT
TT
AC
AT
CT
 

BS
2F
: 

GA
TG
GG
TG
GT
TT
TG
TT
AA
AG

AA
G 

 

19
0 
bp
 (+
30
7 
to
 +
49
7)
; 

BS
2:
 2
23
 b
p 
(+
55
3 
to
 

+7
76
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

SE
CT
M
1 

N
M
_0
03
00
4 

TA
GG
AA

AA
TG
AA
AG
AT
A 

AA
AA
TC
CA
AC
TC
AC
TC
TA

CC
C 

BS
2F
:A
GA
GG
GA
GG
GG
TT
AG
G

GA
G 

 
41
8 
bp
 (‐
12
9 
to
 +
28
9)
 

54
°C
 



 TF
AP
2A
 

N
M
_0
03
22
0 

TT
GG
GG
GA
AA
GT
TT
AA

AG
TT
AA
TA
AA

 
CT
CC
AA

AA
AT
AC
CT
TC
TA

CA
AA
AC
C 

 
 

29
6 
bp
 (‐
70
9 
to
 ‐5
14
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

UB
E2
I 

N
M
_0
03
34
5 

GA
GG
GA
AT
GA
AT
GA
AT
GA

GT
G 

AA
AA

AA
AA

TA
TA
AA
TA
CT

CC
CT
AA

AC
C 

GG
GA
GG
GA
AT
GA
AT
GA
AT
GT

G 
 

35
8 
bp
 (‐
50
2 
to
 ‐1
44
) 

54
°C
 

UG
DH

 
N
M
_0
03
35
9 

GG
GT
AG
AA

TT
TA
GG
AG
GG

TT
TG
GT
T 

CT
TA
CC
CA
CT
TC
CC
AA

CA
A

CA
AA

 
 

 
25
4 
bp
 (+
10
59
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+1
31
3)
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ep
 d
ow

n 
66
‐5
6°
C 

VG
F 

N
M
_0
03
37
8 

TT
TT
TT
TA
TT
TA
TT
TA
TT

TA
TT
TT
TT
TT
 

AT
TA
AA

AA
AT
AC
CT
AC
CT

CT
CC
C 

BS
2F
: 

TT
AT
GA
AT
GA
AT
AT
TG
A 

BS
2R
: 

TT
AC
CA
AC
TA
AT
AT
CA
C 
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0 
bp
 (+
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1 
to
 +
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; 
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 2
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 b
p 
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7 
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20
0)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

ф
 X
PO
1 

N
M
_0
03
40
0 

ZN
F1
98
 

N
M
_0
03
45
3 

GT
TT
TT
TT
TA
TT
TT
GG
TT

GA
TG
GA
G 

TA
AA
AA

CT
TA
AA

AC
CC
CC

TA
AA
AA

C 
 

 
21
0 
bp
 (+
10
 to
 +
22
0)
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ep
 d
ow

n 
56
‐4
8°
C 

KL
F1
1 

N
M
_0
03
59
7 

GA
GG
AG
GG
GT
GG
TT
TT
T 

AA
CT
TC
TA
TC
AT
TC
TC
CC
T

T 
 

 
47
8 
bp
 (‐
99
8 
to
 ‐5
20
) 

54
°C
 

ф
 N
OL
4 

N
M
_0
03
78
7 

C1
7o
rf
35
 

N
M
_0
03
87
6 

AT
TT
TT
GA
AG
AA
AT
TG
AG

TT
TT
 

TC
TC
GA
CC
TC
CA
AA

AT
AC

CC
 

BS
2F
: 

TA
GT
TT
GG
GA
GT
TA
TA
GG
 

 
38
1 
bp
 (‐
37
7 
to
 +
4)
 

54
 °C
 

ST
3G
AL
5 

N
M
_0
03
89
6 

AA
AT
TT
AG
AA

GG
AG
AT
TA

TA
GG
TA
TA
 

TA
AA
AA

TA
AA
AA

AA
TT
CA

AA
AA

AA
A 

BS
2F
: 

GT
TT
TG
TT
TT
GG
TA
AT
GT
TT

AT
 

BS
2R
: 

CA
TA
CT
AA

TA
AA

AA
AA

C 

21
6 
bp
 (+
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 +
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; 
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2:
 3
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 b
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+1
00
3)
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ep
 d
ow
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C 

OS
M
R 

N
M
_0
03
99
9 

TA
GT
TT
GG
GT
GA
TA
TA
GT

GA
GA
TG
T 

AA
AA

AT
CC
TT
TA
AC
TA
AA

TT
TT
AA

CC
 

 
 

28
5 
bp
 (‐
76
1 
to
 ‐4
76
) 
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°C
 

RH
OB

 
N
M
_0
04
04
0 

AG
TT
TG
TT
AG
GA
AG
A 

GG
GG
TA
 

AA
AC
AA

AA
CC
AA

CT
TA
AT

TA
A 

BS
2F
: A
TT
TT
GA
AT
GG
GA
GT
 

 
25
3 
bp
  (
‐2
8 
to
 +
22
5)
 

54
°C
 

CS
RP
1 

N
M
_0
04
07
8 

TT
AA
TT
AG
TG
GG
TT
TT
GT

AT
AT
TG
 

AA
CC
TA
CC
CT
AA

AA
AA

AT
CT
AT
CT
TA
CC
C 

BS
2F
:T
AT
TA
TT
TT
AG
GG
TT
G

AT
GT
TA
TG
 

 
38
6 
bp
 (‐
44
8 
to
 ‐6
2)
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°C
 

AS
M
TL
 

N
M
_0
04
19
2 

GG
AT
AT
TT
TT
AT
TT
TT
AT

TT
TT
TT
T 

TA
AA
TA
CT
TA
AA

AT
TC
CT

TA
CA
AA

C 
BS
2F
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GT
TT
TA
GG
GG
AG
AT
T

AA
TG
GG
 

BS
2R
:C
TT
AT
AC
AA
CA
AC
T

TC
CC
AA

TC
AC
 

25
4 
bp
 (+
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3 
to
 +
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; 
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 3
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 b
p;
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 1
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p 
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w
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56
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: 

54
°C
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SL
C9
A3
R

1 
N
M
_0
04
25
2 

AG
TT
TT
GG
GA
TA
GT
AT
AA

A 
AA
AC
TC
CT
AA
CC
TC
AA

AT
AA
TC
C 

BS
2F
:G
GA
TT
AG
GG
TT
AG
GG
T

TT
 

 
27
5 
bp
 (‐
84
8 
to
 ‐5
73
) 

54
°C
 

KI
F1
A 
* 

N
M
_0
04
32
1 

M
SP
F:
 

GC
GC
GA
TA
AA
TT
AG
TT
GG

CG
AT
T 

M
SP
R:
 

CT
CG
AC
GA
CT
AC
TC
TA
CG

CT
AT
 

 
 

14
0 
bp
 (+
87
0 
to
 

+1
01
0)
 

60
°C
 

BA
G1
* 

N
M
_0
04
32
3 

M
SP
F:
GT
TG
TT
TA
AG
AT
GA

AT
CG
AT
TT
TT
C 

M
SP
R:
 

TA
TA
CA
TA
AT
CA
AA
TA
CC

CA
CC
GT
A 

 
 

10
0 
bp
 

58
°C
 

ET
FD
H
 

N
M
_0
04
45
3 

GT
TG
GG
AT
TT
GG
AG
TT
TT

TT
AT
TT
T 

AA
AA

AC
AA

AA
AC
TC
TA
CT

AC
AA
TT
 

 
 

17
2 
bp
 (‐
15
8 
to
 1
4)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

H
US
1 

N
M
_0
04
50
7 

GA
TT
TT
TA
TT
AG
GG
TT
AT

TT
T 

AA
CA
CT
TA
AA
AT
AA
AT
AT

CA
CA
AA

AT
 

BS
2F
:G
AG
GA
GG
TG
GG
GT
TA
G

GG
GG
TT
A 

 
26
6 
bp
 (‐
25
6 
to
 +
10
) 

54
°C
 

PI
GH

 
N
M
_0
04
56
9 

TG
AG
AT
TA
AT
TT
GG
TT
AA

TA
TG
GT
G 

AA
AA

AA
CA
AA
AC
CC
TA
TC

TC
AA
AA

C 
 

 
20
8 
bp
 (6
80
 to
 8
88
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

PA
PS
S2
 

N
M
_0
04
67
0 

GG
TG
GA
TT
GA
AA

TA
AG
TT

GT
TG
G 

AC
AT
AA

AC
CC
CC
TC
CA
TC
C

TA
CC
CC
 

* 
 

28
5 
bp
 (‐
72
8 
to
 ‐3
54
) 

54
°C
 

ED
G4
 

N
M
_0
04
72
0 

GG
GT
AG
GG
TT
TT
TT
TA
GG

TG
GT
 

AA
AC
CT
CA
CC
TA
AA
CC
TC

CA
AT
C 

 
 

19
6 
bp
 (9
37
 to
 1
13
3)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

CD
K5
 

N
M
_0
04
93
5 

TT
GG
AT
TT
TA
AG
TT
TT
AG

GA
AG
TA
A 

AC
AA
TA
CC
AC
CA
AC
CA
AA

TC
AA

 
* 

 
34
2 
bp
 (‐
45
2 
to
 ‐1
97
) 

54
°C
 



 CE
BP
D 
* 

N
M
_0
05
19
5 

M
SP
F:
 

AG
GT
TT
AA
CG
TA
AG
AT
GT

CG
TT
AT
AC
 

M
SP
R:
 

CG
AA
AT
AC
GA
AC
TC
TC
CG

AC
 

UM
SP
F:
GG
TT
TA
AT
GT
AA

GA
TG
TT
GT
TA
TA
TG
A 

UM
SP
R:
 

CT
CC
TC
AA
AA

TA
CA
AA

CT
CT
CC
AA

C 
13
6 
bp
 (‐
11
8 
to
 ‐2
53
) 

56
°C
 

N
BL
1 

N
M
_0
05
38
0 

TG
GT
AA
GG
TG
TT
TA
AT
AT

GT
GT
GA
A 

AA
AT
TC
CA
AC
AA

TT
CT
CA

AC
CT
CC
 

 
 

28
6 
bp
 (‐
87
4 
to
 ‐5
80
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

PO
DX
L 
* 

N
M
_0
05
39
7 

M
SP
F:
 

TT
GT
AG
AA
CG
CG
TA
GT
AG

TT
CG
 

M
SP
R:
 

GA
AT
AC
TT
CT
AA
AT
AA

AC
CC
GA
CG
A 

UM
SP
F:
 

GT
TG
TA
GA
AT
GT
GT
AG
TA
GT

TT
GG
 

UM
SP
R:
 

AA
AT
AC
TT
CT
AA

AT
AA

AC
CC
AA
CA
AA

 
14
6 
bp
 (‐
46
9 
to
 ‐3
24
) 

56
°C
 

SC
AR
B1
 

N
M
_0
05
50
5 

GG
TA
GT
TT
TG
GG
TT
TT
AG

GA
TT
T 

AA
TA
AC
CA
AC
CA
TA
AT
AA

TA
AT
CC
C 

* 
 

38
5 
bp
 (‐
52
3 
to
 ‐1
38
) 

54
°C
 

H
M
GN

2 
N
M
_0
05
51
7 

GT
TT
TT
AG
AG
GA
GT
AG
GG

TA
GT
GT
AG
 

CC
AT
TC
AT
TA
AC
CC
AA

CT
AA
AA
TC
 

 
 

38
3 
bp
 (+
62
4 
to
 

+1
00
6)
 

54
°C
 

KN
S2
 

N
M
_0
05
55
2 

GT
TT
GT
AG
GT
AT
TG
GG
AG

GG
TT
T 

AA
AT
AT
AA

AC
TA
TA
AA

AA
TA
AA
AA

AC
AA
CC
 

BS
2F
: 

GG
GG
AT
AG
AG
GG
GG
GT
TG
TT
 

BS
2R
: 

AT
CC
CC
CC
AA

AA
CC
CA
AC
T

A 

25
5 
bp
 (+
22
 to
 +
27
7)
; 

BS
2:
 2
92
 b
p 
(+
23
4 
to
 

+5
26
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

LG
M
N 

N
M
_0
05
60
6 

AG
GT
TT
TT
TT
AA
GT
GG
TT

TT
AA
TG
TG
 

CC
AA
AA

AA
AC
TA
CA
AA

TC
CC
AA
TA
TA
C 

BS
2F
: 

GT
AG
AT
GT
TT
TT
GG
AA

TT
AT
 

BS
2R
: 

CA
AC
CT
CA
CA
CC
AA
AC
AC

CC
A 

20
8 
bp
 (+
68
0 
to
 +
88
8)
; 

BS
2:
 3
00
 b
p 
(+
74
3 
to
 

+1
04
3)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

RG
S4
 

N
M
_0
05
61
3 

TA
GA
GG
GA
GA
TA
GA
GG
AG

TT
GG
TA
TT
 

AC
AA
AC
CT
AC
AA

AC
CC
TT

TA
CA
CA
T 

 
 

24
5 
bp
 (+
90
4 
to
 

+1
14
9)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

SG
K 

N
M
_0
05
62
7 

GT
TT
TT
TT
AA

TG
GG
GA

TA
GA
AT
 

TA
CC
CT
TA
AC
AA

CC
TC
AA

TT
TT
CA
C 

BS
2F
: 

TT
GG
TT
TT
GG
TT
AA
AA

GT
AT

AA
AA

A 

BS
2R
: 

CT
AC
AT
CT
CC
CC
CA
TA
AA

C
AA
C 

26
2 
bp
 (+
82
3 
to
 

+1
08
5)
; B
S2
: 2
01
 b
p 

(+
14
 to
 +
21
5)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

AR
L4
A 

N
M
_0
05
73
8 

TT
GT
TT
AA
GG
TT
AA

TT
AT

TG
GG
GG
A 

TC
TC
CT
AA
CA
AC
GC
CA
AA

AC
AA
AA

T 
 

 
30
b 
bp
 (‐
39
2 
to
 ‐8
9)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

RP
L1
0 

N
M
_0
06
01
3 

GT
AA
AG
TT
TA
GG
GT
AA

GA
GT
TT
TA
 

AC
CT
AA

AA
AA
TG
TA
AA

AA
CC
AA
CA
A 

 
 

36
4 
bp
 (+
71
4 
to
 

+1
07
8)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

TU
BB
4 

N
M
_0
06
08
7 

TT
GT
AT
TT
AA

TT
AT
GG
GA

GG
AA
AA

T 
AA
CA
AA

CA
TC
TA
AA
AA

AT
CC
TA
CC
C 

 
 

26
6 
bp
 (+
42
8 
to
 +
69
4)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

PL
TP
 

N
M
_0
06
22
7 

TT
TT
GT
TT
TT
TA
GG
TT
GG

AG
TG
TA
GT
 

AA
CT
CA
TA
CC
TT
TA
AT
CC

CA
AC
AC
T 

 
 

21
6 
bp
 (‐
25
7 
to
 ‐4
1)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

AR
IH
2 

N
M
_0
06
32
1 

AT
TT
TA
AT
TT
GG
GT
GA

TA
GA
GG
GA
G 

AT
AA
TC
CC
AA
CA
CT
TT
AA

AA
AA
CC
A 

 
 

32
0 
bp
 (‐
44
6 
to
 ‐7
65
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

H
M
G2
0B
 

N
M
_0
06
33
9 

TT
TT
TA
TT
TT
TG
GT
TA
GG

GA
TT
TT
T 

CT
TC
TT
AC
CC
TT
AA

AC
CA

AC
 

BS
2F
: 

GG
CC
CT
AC
CT
CC
AT
CT
TT
 

 
23
8 
bp
; B
S2
: 1
84
 b
p 

St
ep
 d
ow

n 
66
‐5
6°
C 

CO
VA
1 

N
M
_0
06
37
5 

TT
AT
AT
AT
AG
GG
TG
TT
TA

TT
G 

CA
AA
AT
AC
TA
AA

AA
CT
TA

AC
 

BS
2F
: 

TT
TA
TT
GG
TT
AT
TG
GT
TA
T 

 
39
2 
bp
 (‐
38
4 
to
 +
8)
 

54
°C
 

M
CA
M
 

N
M
_0
06
50
0 

GT
TA
GT
TA
AT
GT
AG
TT
TT

TA
GG
GG
A 

CT
CC
CC
AT
AC
AA

AT
AC
TT

CT
AA
AT
C 

 
 

25
6 
bp
 (‐
33
8 
to
 ‐5
94
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

N
UD

T3
 

N
M
_0
06
70
3 

GT
GG
AA
AT
TA
GT
AT
TT
GA

AA
GG
A 

CA
TC
CT
AA

AA
TT
CA
AA

CT
AT
CA
AC
 

TT
TG
AA

AG
GA
GA
GG
GA
 

 
42
7 
bp
 (‐
51
2 
to
 ‐8
5)
 

54
°C
 

PC
4 

N
M
_0
06
71
3 

TA
TT
TT
TG
GG
AA

AA
TG
GG

TT
AG
A 

TA
AA
CC
CT
TT
CC
AA
AA

CC
TT
AA
AA

 
GT
AT
TG
AT
TT
TT
TT
TA
TT
AT

GA
 

 
27
8 
bp
 (‐
37
6 
to
 ‐9
8)
 

54
°C
 

RN
P2
4 

N
M
_0
06
81
5 

GA
AA
GG
AT
TA
GG
GA
AA

AA
TT
TT
TC
C 

AC
CA
AA

AA
CA
CC
AA
CA
AT

TC
AA
CA
AA

 
 

 

31
8 
bp
 (+
73
9 
to
 

+1
05
7)
; B
S2
: 3
42
 b
p 

(+
71
5 
to
 +
10
75
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

W
DR

45
 * 

N
M
_0
07
07
5 

M
SP
F:
 

TT
TA
GT
GT
TG
TG
GT
TT
TA

TG
TG
GA
C 

M
SP
R:
 

AA
AA
TA
TC
CA
CT
CC
CC
AA

CG
TA
 

UM
SP
F:
 

TA
GT
GT
TG
TG
GT
TT
TA
TG
TG

GA
TG
T 

UM
SP
R:
 

CT
AA
AA

AT
AT
CC
AC
TC
CC

CA
AC
AT
A 

12
9 
bp
 (‐
58
8 
to
 ‐4
60
) 

56
°C
 



 ZN
F1
95
 

N
M
_0
07
15
2 

TT
TT
TG
TT
AT
TT
AG
GG
TT

TG
AG
GG
 

AC
AC
TC
AC
CA
TC
TC
CT
AA

C
CT
CC
AA

 
 

 
26
2 
bp
 (+
83
1 
to
 

+1
09
3)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

N
IS
CH

 
N
M
_0
07
18
4 

GG
TT
TT
TG
TG
TT
TA
GT
GG

TA
G 

AA
AT
AA

AA
CC
TA
TA
CT
TA

CC
 

 
 

25
4 
bp
 (3
15
 to
 ‐5
69
) 

St
ep
 d
ow

n 
56
‐4
8°
C 

RA
LY
 

N
M
_0
07
36
7 

GT
TA
GG
TT
GA
GA
GG
GT
GG

G 
CC
CC
CT
CA
AC
TT
CT
CT
AA

A
TT
C 

 
 

31
4 
bp
 (+
98
4 
to
 

+1
29
7)
 

54
°C
 

RR
AS
2 

N
M
_0
12
25
0 

TA
TT
TT
TA
AT
TG
AT
AT
TT

AT
TT
TT
A 

CT
AC
CA
AA
CT
AA

AA
TA
CT

AC
AT
AT
A 

BS
2F
: 

TA
TA
GA
TA
AT
TA
GG
GT
GA
TA

TA
TT
T 

 

17
4 
bp
 (+
80
0 
to
 +
97
4)
; 

BS
2:
 2
14
 b
p 
(+
76
0 
to
 

+9
74
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

KP
N
A6
 

N
M
_0
12
31
6 

TT
TT
AT
TT
TT
TA
TT
TT
TA

GT
AG
TT
G 

AC
AC
TC
CC
TA
AA

CC
CA
AA

AA
CC
CT
A 

BS
2F
: 

TT
TT
GG
AG
TT
AA

TT
GG
TT
TG

TT
TT
T 

 

26
3 
bp
 (+
86
2 
to
 

+1
12
5)
; B
S2
: 1
76
 b
p 

+9
49
 to
 +
11
25
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

SS
BP
2 

N
M
_0
12
44
6 

GT
TT
TT
TT
TG
TA
AG
AG
GT

GA
G 

AA
AA

AA
AC
CT
AA

AA
CC
CT

CT
TC
TA
C 

 
 

15
5 
bp
 (‐
64
9 
to
 ‐8
04
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

RB
M
15
B 

N
M
_0
13
28
6 

AT
TT
AG
TT
GT
GT
GT
GA

GG
AG
GA
TT
T 

AC
CT
TA
AC
CC
TA
TA
AA

CC
AT
AT
CC
AA

 
 

 
22
8 
bp
 (+
88
3 
to
 

+1
11
1)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

ф
 H
OO

K2
 

N
M
_0
13
31
2 

AN
AP
C2
 

N
M
_0
13
36
6 

TG
AG
GT
AG
TT
GA
TA
GA
GA

AG
TT
G 

CT
AA
AT
TC
CT
CA
AT
AA

AC
CT
AA
CC
A 

 
 

27
4 
bp
 (‐
44
2 
to
 ‐1
69
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

AR
M
C8
 

N
M
_0
14
15
4 

GT
TG
AT
AA
AT
TA
AG
TA
GT

TA
GG
AA
G 

TT
CA
CT
TT
CA
TA
TT
CA
TT

CT
CT
CT
C 

 
 

23
7 
bp
 (‐
42
7 
to
 ‐1
91
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

ZN
F2
37
 * 

N
M
_0
14
24
2 

M
SP
F:
 

TC
GC
CA
GC
CA
AC
GA
GC
GC

AC
G 

M
SP
R:
 

CC
GG
GA
CT
GG
AC
CT
CG
CG

GA
G 

 
 

11
0 
bp
 (+
80
8 
to
 +
91
8)
 

62
°C
 

IT
GB
3B
P 

N
M
_0
14
28
8 

GT
GT
TG
TT
TT
GG
GT
TT
AG

AA
TT
TT
T 

AT
CT
TC
TC
TT
CT
TA
CA
AA

AA
AC
CC
C 

BS
2F
: 

AG
GA
AG
GA
GA
AG
TA
GT
TG
TA
 

BS
2R
: 

AA
AA

AT
TC
TA
AA

CC
CA
AA

AC
AA
CA
C 

28
0 
bp
 (+
87
5 
to
 

+1
15
5)
; B
S2
: 3
60
 b
p 

(+
52
0 
to
 +
88
0)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

SE
SN
1 

N
M
_0
14
45
4 

GT
TG
TT
AA
TA
GT
TT
TT
TG

GG
GT
AG
A 

CT
AA
AT
CA
CC
CT
CT
CA
CC
C

TC
TC
CT
TA
T 

 
 

20
7 
bp
 (+
82
9 
to
 +
62
2)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

PD
LI
M
3 

N
M
_0
14
47
6 

AT
AG
GT
GT
GA
TT
TT
AA

GA
GA
 

AA
AA

AC
TC
CA
AC
TT
TA
AA

AA
 

 
 

14
0 
bp
 (+
77
7 
to
 +
91
7)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

AR
FG
AP
3 

N
M
_0
14
57
0 

TT
AT
AT
TT
TA
GT
TT
GG
GG

GA
TA
GA
G 

AT
AA
AA

AA
AT
CA
AA
AA

CA
AA
AA

AA
A 

 
 

16
1 
bp
 (+
50
5 
to
 +
66
6)
 

St
ep
 d
ow

n 
56
‐4
8°
C 

GA
N
AB
 

N
M
_0
14
61
0 

GG
GT
TT
TT
AG
AG
TA
AG
AA

AA
GG
TT
A 

AC
TA
TA
CT
AC
AC
AA
TA
TC

CT
CC
AC
C 

 
 

12
7 
bp
 (‐
49
2 
to
 ‐3
65
) 

54
°C
 

ZN
F5
92
 

N
M
_0
14
63
0 

TT
GT
TA
GT
TT
TT
TA
TT
TT

TG
TT
TG
T 

CC
AC
TA
AA

AA
AA

CA
AA

AT
CT
AC
CT
A 

 
 

28
6 
bp
 (+
19
0 
to
 +
47
6)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

FA
M
20
B 

N
M
_0
14
86
4 

GT
AT
GG
AA

GA
GG
TT
AA

GG
GG
GG
TA
GT
 

AC
AA
TC
CC
AC
AC
CC
AC
CC
C

CC
 

BS
2F
: 

GT
TT
GG
TT
GT
TT
AT
TT
AT
TT

AA
GA
A 

BS
2R
: 

AC
TA
CC
CC
CC
TT
AA

CC
TC
T

TC
CA
TA
C 

17
2 
bp
 (+
96
9 
to
 +
79
7)
; 

BS
2:
 2
19
 (+
60
4 
to
 

+8
23
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

AL
S2
CR
3 

N
M
_0
15
04
9 

GT
TA
AT
GG
TA
GT
TT
TT
AT

AT
AA
T 

AC
TC
TC
TT
CA
AA

CT
AC
CA

A 
TG
GG
GA
AG
TT
AA

AG
GA
GA
GT
 

 
37
6 
bp
 (‐
38
5 
to
 ‐9
) 

54
°C
 

SL
C3
5D
1 

N
M
_0
15
13
9 

GG
TT
TA
GT
TT
GG
GT
AG
GG

GT
 

AA
AA

AA
AC
AT
TC
AA
AA

TT
AA
TC
TA
AA

C 
TG
GA
GA
GA
GT
TT
GG
AG
AA
G 

 
34
9 
bp
 (‐
55
7 
to
 ‐2
08
) 

54
°C
 

RG
L1
 

N
M
_0
15
14
9 

M
SP
F:
 

TT
TT
TG
TT
TT
TT
TA
CG
GA

GA
GC
GC
G 

M
SP
R:
AA
AT
CA
CG
TA
AC
GC

AA
TC
GA
AC
G 

(U
m
 F
): 

TT
TT
TG
TT
TT
TT
TA
TG
GA
GA

GT
GT
G 

(U
m
R)
: 

AA
AT
CA
CA
TA
AC
AC
AA

TC
AA
AC
A 

23
8 
bp
 (‐
94
1 
to
 ‐7
03
) 

59
°C
 

CS
TF
2T
 

N
M
_0
15
23
5 

GG
GG
TA
AA

TT
TT
AA

AT
GT

GT
TG
AA

A 
AA
CT
TT
CT
AT
AA

AA
CC
CC

AA
CA
AC
C 

 
 

31
9 
bp
 (‐
53
0 
to
 ‐2
22
) 

St
ep
 d
ow

n 
66
‐5
6°
C 



 N
ED
D4
L 

N
M
_0
15
27
7 

GT
TT
GT
GA
TT
GG
TT
TG
GG

GG
G 

TC
TC
CC
CT
CT
AC
CT
CC
AA

A
TC
CC
CC
 

 
 

46
3 
bp
 (+
74
5 
to
 

+1
20
8)
 

St
ep
 d
ow

n 
66
‐5
6°
C 

PG
EA
1 

N
M
_0
15
37
3 

TG
AA
TG
TA
GG
TT
TT
GG
TT

TT
AG
AG
G 

CT
CT
AT
AA
CC
CA
AA
AT
TA

CC
TT
AA

C 
 

 
23
9 
bp
 (‐
22
1 
to
 +
18
) 

St
ep
 d
ow

n 
66
‐5
6°
C 

N
EL
F 

N
M
_0
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53
7 

AT
TT
GT
TG
TT
TA
GA
TT
TG

TA
G 

CA
AA
TA
CA
AA
CC
AA
AC
AA

AT
AA
AA

C 
TT
TG
TA
GG
AT
TA
TA
GG
GA
GG

T 
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2 
bp
 (‐
51
0 
to
 ‐2
90
) 

54
°C
 

ZN
F4
51
 

N
M
_0
15
55
5 

AT
AG
GA
TT
TA
GT
TG
GT
TT

TT
GG
TT
T 

CA
AC
AC
CA
CT
AC
TC
CT
AC
T

AT
CC
CT
A 
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2 
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 (+
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1 
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3)
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 d
ow

n 
66
‐5
6°
C 

C1
9o
rf
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N
M
_0
15
57
8 

TA
GG
GA
GT
AT
GG
TT
TT
GG

AT
TT
TT
A 

CT
CA
AA

TA
TT
TC
AA
CC
CC

TT
CC
TA
T 
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7 
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 (‐
74
9 
to
 ‐5
72
) 

54
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EI
F5
B 

N
M
_0
15
90
4 

AA
TT
GA
TA
GT
TT
TA
TT
GT

TT
AT
TT
T 

CA
CT
AA

AA
CA
AA

AC
AC
AT

AT
AA
TA
T 

 
 

23
9 
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 (+
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3)
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 d
ow

n 
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‐5
6°
C 

ф
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1 

N
M
_0
16
08
4 
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PS
4 

N
M
_0
16
12
9 

TG
GG
AT
TA
TA
GG
GG
TG
TA

TT
AT
TT
A 

CA
TT
CC
AA
TT
TA
TC
CA
AT

AC
AA
AA

C 
TT
GT
AT
TT
TT
AG
TA
G 
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2 
bp
 (‐
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1 
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 ‐3
69
) 
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G4
 

N
M
_0
16
16
2 

TA
TT
GT
TT
AG
GT
TG
GA

GT
GT
AA
TG
G 

CC
CA
AC
AC
TT
TA
AA
AA

AC
TA
AA
AT
AA

AC
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5 
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 (‐
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9 
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 ‐9
82
) 
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 d
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n 
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C 

AM
OT
L2
 

N
M
_0
16
20
1 

GT
TT
TT
GT
TT
TA
TG
TT
TT

GT
TT
T 

TA
AA
TA
TC
TT
TA
CA
AT
CC

CT
CC
TC
C 

GA
GT
TG
TT
GG
AG
AT
AA

TT
T 
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9 
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 (‐
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5 
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 ‐1
56
) 

54
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DB
R1
 

N
M
_0
16
21
6 

GG
GA
TT
TT
AG
AA

TT
AG

GT
TT
G 

TC
TC
AT
AA

AT
CT
TA
TC
CA

AC
T 
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3 
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 (+
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15
2)
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 d
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n 
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‐4
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C 

LE
F1
 

N
M
_0
16
26
9 

AA
GG
AG
GT
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TG
AT
TG
AG

GG
TT
TT
T 

TT
CA
TC
TT
CC
TC
CC
TC
TA
C

CA
AA
AC
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2 
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 (‐
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 ‐1
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 d
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n 
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6°
C 

ф
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YN
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N
M
_0
16
36
8 

TU
BG
2 

N
M
_0
16
43
7 

GA
TT
GA
AG
TG
GG
AG
GA
TT

AT
TT
AA

GT
 

AA
AA

AC
TA
AA
AA

CC
AA

CT
TT
TC
TT
C 
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0 
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  (
‐4
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 ‐2
25
) 

54
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AR
TS
‐1
 

N
M
_0
16
44
2 

AG
GG
TT
AG
GG
GT
AT
GT
AG

GA
AA
G 

AT
CT
CC
CA
CT
AT
AA
TC
AT

TC
TC
TA
C 
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9 
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 (‐
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 ‐3
73
) 
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 d
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C 
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RT
7 

N
M
_0
16
53
8 

TT
TT
GT
AA
GA
GG
TT
AG

GT
TT
TT
GT
T 

CA
AA
AT
TA
AT
CA
AT
CC
CT

AC
CT
AC
C 
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0 
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 (‐
47
8 
to
 ‐2
78
) 

54
°C
 

TT
RA
P 

N
M
_0
16
61
4 

AG
GA
AA
GT
TA
GT
GA
GT
AA

AT
 

TT
TC
CC
AT
AC
CT
TT
CC
CA
A

AA
CT
CT
CT
C 
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7 
bp
 (‐
46
7 
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 ‐1
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) 

54
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PO
LA
 

N
M
_0
16
93
7 

TT
TT
TA
AG
GG
GT
TA
TT
AT

AG
GG
 

CC
AA
CC
AA
CC
CA
AA
AC
TA

AC
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8 
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 (‐
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9 
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 ‐1
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St
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 d
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C 

FL
J2
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44
 

=>
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ew
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m
e 

TR
M
T1
 

N
M
_0
17
72
2 

TT
TT
TA
TT
TG
TG
AA

AT
GG

GA
TT
AG
G 

TA
AC
TA
AT
CC
CT
AT
AA

AA
CC
RA
TA
CC
 

 
 

34
4 
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 (+
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7 
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+1
14
0)
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°C
 

FL
J2
02
77
 

N
M
_0
17
73
9 

AG
GT
TG
GA
GT
GT
AG
TG
GT

AT
TA
TT
T 

AT
TC
AA

AA
CC
AA

CC
TA
AC

CA
AC
AT
A 
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1 
bp
 (‐
71
6 
to
 ‐5
35
) 

54
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SL
C3
9A
4 

N
M
_0
17
76
7 

GG
GT
TA
AT
TA
TT
TT
AG
TG

GT
AG
AT
TT
T 

CT
AT
CT
CT
AC
TA
AA
AA

TA
CA
AA
AA

TA
AC
C 

TT
TT
AA

TA
GT
TT
GG
AG
TT
A 
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6 
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 (‐
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2 
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 ‐6
46
) 

54
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DD
X2
7 

N
M
_0
17
89
5 

GA
GA
TA
AT
GG
AA

TT
TG
TT

TA
TT
TA
AA

 
CA
AT
CA
AA

AA
AA

CC
CA
AA

AA
CC
AA

AA
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5 
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 (+
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 d
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66
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C 

SL
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5A
5 

N
M
_0
17
94
5 

GG
GT
TG
AA

GG
GA
GA
TT
TG

AG
GT
GA
GA

 
CC
TA
TT
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AA

AA
CA
AA

AA
CC
A 
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 (+
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C 
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BP
14
 

N
M
_0
17
94
6 

AT
TG
GT
TA
TT
GG
TG
TT
GT

TT
TT
TA
G 

AA
AT
CC
TA
AA
AT
TA
TA
AC

AT
CT
T 

TA
GG
TA
GT
TT
TT
AA
GT
TA
AT

GA
 

 
34
0 
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 (‐
44
7 
to
 ‐1
07
) 

54
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 N
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N
M
_0
18
09
2 

GG
GG
TA
GT
GA
GG
GT
GT
TT

TT
 

AA
AT
CC
TA
AA
AT
TA
TA
AC

AT
CT
T 
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 (‐
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6 
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 ‐1
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) 
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DH

L 
N
M
_0
18
24
5 

TT
TT
TT
AT
AT
AT
AA
AG
GT

TG
TT
TG
T 

AA
AA
CT
AC
AA
AT
CA
AA

AA
AC
TA
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TT
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GA
GA
GG
A

GT
TT
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2R
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AA
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CA
AA

AC
T

AC
RA
AC
AA
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3 
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 (+
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05
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M
1:
 1
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p 
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 S
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w
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C;
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54
°C
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 6
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C 
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09
83
 

N
M
_0
18
29
1 

GT
TT
AA

AG
GG
TT
AA
TT
AG

GT
 

TC
AC
TT
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AA

TA
CT
TA
TC

CA
AT
CT
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 (‐
45
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 ‐1
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) 
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 d
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C 

DD
X2
8 

N
M
_0
18
38
0 

TA
GG
GT
AA

TG
AG
GA
AT
AA

TT
AA
AG
A 

CC
AA
CT
AC
CR
CT
AT
AA

AA
CC
AC
T 
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6 
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 (+
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4 
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+1
13
9)
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°C
 

SL
C3
5C
1 

N
M
_0
18
38
9 

GA
TA
GG
AG
TA
GT
TT
TG
GA

AA
GA
 

CC
CC
TT
CC
AA

AA
AA
TA
CT

AT
TT
TC
C 
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7 
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 (+
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4 
to
 +
43
0)
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ZN
F3
98
 

N
M
_0
18
66
0 

TT
TA
GG
TT
TG
TT
TT
TG
GG

AT
AG
GT
T 

AA
AA

AC
TA
AC
AA

TT
AA

CT
TT
CT
CC
CA
TT
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2 
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 (‐
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) 
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 d
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‐5
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C 
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H
L7
 

N
M
_0
18
84
6 

AA
AT
TT
GG
AA

AT
TT
GT
TT

TG
GG
TA
 

AA
CC
CT
AC
CC
AA

AA
AC
CT

A 
TT
GG
GT
AT
AT
AA
AA

GA
GT
AG
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9 
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 (‐
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8 
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 +
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AJ
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0 

N
M
_0
18
98
1 

TT
TT
TT
TT
AA
AA
GA
TT
TT

TA
GG
GA
AT
TT
AA

 
AA
AA

AA
CT
AC
CC
TA
AC
CA

AA
CA
AC
C 

TA
AA
AT
TT
AT
TT
TT
TG
GG
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5 
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 (‐
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4 
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 ‐1
89
) 

54
°C
 

DL
L4
 **
 

N
M
_0
19
07
4 

GT
GT
TG
GG
AT
TG
TA
GT
AG

TT
AG
 

CT
AA
TC
CT
AA

AA
CT
AC
AA

AC
RA
AC
TA
A 

M
F1
:T
TT
GA
GT
GA
TA
GG
CG
G

CG
A 

M
R1
:G
CT
AC
AC
CA
AA

AC
G
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TA
AA
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TA
CG
A 
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 (+
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 +
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; 

M
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+7
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) 
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 6
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TF
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N
M
_0
20
34
7 

GT
TA
TT
TT
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GT
AA

TT
GT

AG
TT
AG
T 

AA
AA
TA
AT
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AA
AA
TA
A 

 
 

23
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+1
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n 
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6°
C 

CK
M
T1
 

N
M
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20
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0 

GG
GT
TT
GG
GG
GA
GT
TT
TA

TT
TT
TG
G 

CC
AA
CC
AT
AA

CT
TA
AA

AT
CT
AA
CT
A 
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6 
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 d
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C 

GN
B4
 

N
M
_0
21
62
9 

GA
GA
GA
GA
AA
AT
AG
GA
AG

TA
GA
AG
TT
 

CT
CC
TA
CC
TA
AA

AA
AA

AC
TC
AA
AC
 

 
 

34
0 
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 (+
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5 
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+1
24
4)
 

BS
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 5
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C 

RN
F1
23
 

N
M
_0
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06
4 

AG
GG
TT
GG
GA
GT
AT
TT
TT

AG
AG
TA
 

CC
CC
AA

AC
TC
CA
CA
AA

AC
C 
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2 
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 (+
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2 
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22
3)
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1:
 5
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C 

CL
ST
N
2 

N
M
_0
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13
1 

GT
AG
GG
GG
AT
TT
GG
AT
AG

GG
 

CC
RC
CC
AA
AC
AA
CA
TC
CT
C 
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6 
bp
 (+
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01
5)
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or
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9 
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 n
ew

 
na
m
e 

GA
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1_
H
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AN

 **
 

N
M
_0
22
34
3 

GA
TT
GT
AG
GG
GT
GG
GA

AT
TG
 

AA
CT
CA
CC
CC
TA
AA
AA

AC
AA
CT
C 

M
F1
:T
GT
GT
CG
TG
TT
AG

GT
C

GC
 

M
R1
:C
GA
AT
AA
CT
AC
TC
T

AC
GC
CG
AC
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3 
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 (+
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3 
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 +
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5)
; 

M
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 1
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 b
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2 
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) 
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 6
1°
C;
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1:
 6
0°
C 

CE
N
TD

3 
N
M
_0
22
48
1 

GA
TT
TT
GA
GT
TG
TA
TT
TG

TG
TT
TT
TG
 

CC
CA
AC
TA
AA

AA
AA
AA

CA
AA
AA

AA
AA

CC
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 ‐9
86
) 
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 d
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C 

GD
AP
1L
1 

N
M
_0
24
03
4 

TT
TT
GT
AG
GG
AG
TT
TG
AT

AT
TG
AG
G 

AA
CC
AC
CA
AC
TA
CA
AT
TA

AT
AA
AA

AT
CA
 

 
 

28
7 
bp
 (+
84
9 
to
 

+1
13
5)
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1:
 5
4°
C 

DD
X5
4 

N
M
_0
24
07
2 

TG
TA
TT
TA
GT
AA
TT
AG
GG

AG
TA
GT
TA
GT
A 

CT
TC
TT
CC
TC
CA
CT
AA

AC
C

AT
AA
C 

 
 

37
2 
bp
 (+
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6 
to
 

+1
09
7)
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1:
 5
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C 
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J2
11
8 

=>
 n
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m
e 

N
P_
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88
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N
M
_0
24
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7 

GT
GG
GT
TG
TA
GT
TA
GG
TT

CG
TT
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CC
CT
AA

TT
CT
CC
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CC
T

TA
CC
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4 
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 (+
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+8
28
) 
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°C
 



 FL
J1
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 n
ew

 
na
m
e 

C1
OR

F1
6

6 
**
 

N
M
_0
24
54
4 

GT
TT
AG
TA
AT
TT
TA
GG
AA

AT
TA
GA
GG
G 

AT
AC
CC
AA

AA
AA

AT
AA

AC
TA
AC
AC
AA

 
M
F1
:G
TT
GG
GC
GA
TT
GA
TT
T

CG
A 

M
R1
:A
AC
CC
CG
AT
AA
CC
GA

CT
AT
AA

CG
 

44
4 
bp
 (+
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4 
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+1
18
7)
; M

1:
 1
24
 b
p 
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04
 to
 +
11
27
) 
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1:
 5
4°
C;
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1:
 6
0°
C 

AR
M
C1
 

=>
 

sh
ou
ld
 b
e 

AR
M
C7
 

**
 

N
M
_0
24
58
5 

TA
GT
AA

TT
TG
TA
TT
TG
GA

TA
TG
GG
AT
A 

TT
CT
AC
AA

TA
AT
TT
AC
AA

CT
AA
AA

AT
AA
AA

 
M
F1
:A
TC
GT
TT
AT
TG
GT
TG
G

GG
TT
C 

M
R1
:A
TA
AA
AA

CA
AC
GC
G

AC
TT
CC
G 

40
4 
bp
 (+
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5 
to
 

+1
15
8)
; M

1:
 9
9 
bp
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50
 to
 +
95
2)
 

BS
1:
 5
4°
C;
 M
1:
 6
0°
C 

FN
3K
RP
 

N
M
_0
24
61
9 

TT
AT
TG
TA
GG
TA
AT
AT
TA

AT
T 

TC
CC
AA

AA
AC
CT
AA
CA
AA

AC
AT
AA

T 
TT
AA
TT
AG
GG
TT
GT
AG

TT
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7 
bp
 (‐
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 ‐5
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) 
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LL
1 

N
M
_0
24
81
4 

TT
TT
GA
GT
AA

TT
TT
TT
AT

TG
GA
GG
G 

CT
AA
AA
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TC
TC
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CA
TA

TA
CT
TC
A 
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3 
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 (‐
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2 
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 ‐2
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) 
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 d
ow
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C 
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11

9 
N
M
_0
24
83
4 

GT
GT
AT
AT
TT
AG
AG
AA

GG
GG
AA
TT
T 

AC
CT
CA
AC
AA

AA
AA
CT
AC

TA
TA
AT
 

 
 

27
4 
bp
 (‐
86
2 
to
 ‐5
88
) 

54
°C
 

C1
3o
rf
18
 

**
 

N
M
_0
25
11
3 

AT
TT
GG
GG
TT
GG
GA
AG
TT

AT
TT
 

CT
CT
CT
AA
AA

AC
TC
CT
CA

AA
AA

AA
C 

M
F1
:T
TT
TT
AG
GG
AA

GT
AA
A

GC
GT
CG
 

M
R1
:A
CG
TA
AT
AC
TA
AA

C
CC
GA
AC
GC
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8 
bp
 (+
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4 
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 +
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1)
; 

M
1:
 1
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 b
p 
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0 
to
 

+7
72
) 

BS
1:
 5
4°
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 M
1:
 6
0°
C 

RU
FY
1 

N
M
_0
25
15
8 

GG
TA
AG
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AA

GG
TT
GG

AA
AA
G 

CG
CA
AA

TA
AA

TA
AT
CC
CT

AA
TC
CC
 

 
 

39
9 
bp
 (+
70
9 
to
 

+1
10
7)
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1:
 6
1°
C 

SI
RT
2 

N
M
_0
30
59
3 

TT
TT
AG
TT
AG
GT
AA
GA

AA
G 

CC
CG
CC
TA
TA
AC
TA
AA
CT

TT
AC
C 
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0 
bp
 (‐
29
0 
to
 ‐2
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°C
 

N
BR
1 

N
M
_0
31
85
8 

TT
TT
GG
TG
AT
AT
AA

AA
AG

AA
AG
AG
A 

CT
AA
AC
TA
AA
AA

CC
TC
CA

TT
AA
AA

C 
BS
2F
: 

AT
AG
TT
TT
GT
AG
AA

TG
AG
GG
 

BS
2R
: 

CT
AA
CT
AT
AT
CT
TA
AT
TT

CC
TA
T 

24
0 
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 (+
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1 
to
 

+1
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1)
; B
S2
: 2
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 b
p 
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1 
to
 +
82
7)
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ep
 d
ow

n 
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‐4
8°
C 

M
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15
6
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 =
> 

ne
w
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m
e 

GL
OX
D1
 

N
M
_0
32
75
6 

BS
1:
GG
AA
GG
GA
GG
TT
TA
G

TG
TT
TA
AG
 

BS
1:
CT
TC
RA
AA

CT
CT
CA
A

TC
CT
AA

AC
 

 
 

37
7 
bp
 (+
84
1 
to
 

+1
21
7)
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1:
 5
4°
C 

M
GC
15
3

96
 

N
M
_0
52
85
5 

TA
TT
GT
TT
AG
GT
TG
GA

GT
GT
AA
TA
G 

CT
CA
TA
CC
TA
TA
AT
TC
CA

AC
AC
TT
T 
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1 
bp
 (‐
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41
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19
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) 
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 d
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C 

M
YL
K 

N
M
_0
53
03
0 

AG
AG
AG
AG
AG
TA
AG
TG
GG

AG
AG
 

AC
CT
AA

AA
CC
TA
AA
TC
TC

CC
AA
TA
TA
AA

 
 

 
35
2 
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 (‐
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to
 ‐8
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M
GC
95
6
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m
e 

H
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1_
H
U

M
AN
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N
M
_0
80
66
9 

GG
TT
GG
GA
GG
GA
GG
GT
TG

TA
 

GT
AA
TA
AA
CR
AA
CC
CT
AC

AA
AA
CC
A 

M
F1
:A
GG
CG
TA
GA
TA
GC
GT
A

AG
TT
TT
AC
G 

M
R1
:G
CG
CT
CC
CC
TC
CA
TA

TA
CG
T 

41
8 
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 (+
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+1
22
7)
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 1
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 b
p 
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3 
to
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11
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) 
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1:
 6
1°
C;
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C 
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E3
A 

N
M
_1
30
83
9 

TA
TT
TT
GG
GA
GA
TA
TA
 

AA
AA

AA
TA
CC
CA
AA
AA

AC
TT
CC
 

GG
AG
GA
TT
GG
TT
GG
G 

 
39
0 
bp
 (‐
38
1 
to
 +
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°C
 

AB
H
D3
 

N
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Supplementary table 2: genes, selected for validation in MethyLight experiment 
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Supplementary table 3: MethyLight results (1=not methylated, 0=methylated) 
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