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Array and hash are VERY useful to hold text data in the memory 
and are often created using loops 
 
• Creating Array:  
@fruit_list = (‘apple’, ‘orange’, ‘banana’); 
 
 
• Creating Hash: 
%ip2hostname = ( 
  “glu” => “131.156.41.196”, 
  “gly” => “131.156.41.193”, 
  “cys” => “131.156.41.195” 
); 

$fruit_list[0]=‘apple’; 
$fruit_list[1]=‘orange’; 
$fruit_list[2]=‘banana’; 

$ip2hostname{“glu”}=“131.156.41.196”; 
$ip2hostname{“gly”}=“131.156.41.193”; 
$ip2hostname{“cys”}=“131.156.41.195”; 

= 

= 

apple 
orange 
banana 

glu 131.156.41.196 
gly 131.156.41.193 
cys 131.156.41.195 

@a=<>; 

$hash{$col[0]}=$col[1]; 



2 

push 
A perl function to create an array by pushing an 
element into a list from behind 
 
How? 

Asia  China 
Asia  Japan 
Asia  India 
Europe  UK 
Europe  France 
Europe  Germany 
North America US 
North America Canada 
North America Mexico 

#!/usr/bin/perl –w 

 

while(<>){ 

  @col=split(/\t/,$_); 

  push(@country,$col[1]); 

} 

 

print @country; 

This is the same as the cut –f2 command of Shell 
 
What if we want to group the countries based on the continent? 
We will have three separate arrays: @Asia, @Europe, @North_America 

apple 
orange 
banana 

@a=<>; 

$col[0] $col[1] 

push(@array, $element); 
In a loop, push $element to an array to create it 

China 
China, Japan 
China, Japan, India 
China, Japan, India, UK 
China, Japan, India, UK, France 
 
… 
 
China, Japan, India, UK, France, 
Germany, US, Canada, Medixo 
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How can we hold both continent and country info using a variable? 
 
Hash of array is one of the complex data structures built on top of basic ones 
(scalar, array and hash), designed for one-to-many data tables 

@Asia=(“China”, “Japan”, “India”); 
@Europe=(“UK”, “France”, “Germany”); 
@North_America=(“US”, “Canada”, “Mexico”); 

Asia  China 
Asia  Japan 
Asia  India 
Europe  UK 
Europe  France 
Europe  Germany 
North America US 
North America Canada 
North America Mexico 

%country = ( 
 “Asia” => [“China”, “Japan”, “India”], 
 “Europe” => [“UK”, “France”, “Germany”], 
 “North America” => [“US”, “Canada”, “Mexico”] 
); 

$country{“Asia”} = [“China”, “Japan”, “India”]; 
$country{“Europe”} = [“UK”, “France”, “Germany”]; 
$country{“North America”} = [“US”, “Canada”, “Mexico”]; 
 

= 

How do we create a 
hash of array from a 
tabular file? 
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Key  Value is an array 
“Asia”  (“China”, “Japan”, “India”) 
“Europe”  (“UK”, “France”, “Germany”) 
“North America” (“US”, “Canada”, “Mexico”) 

While(<>){ 

   @col=split(/\t/,$_); 

   push(@{$country{$col[0]}},$col[1]); 

} 
key 

Curley for the hash name part 

$country{$col[0]}=$col[1]; 

value 
Asia  China 
Asia  Japan 
Asia  India 
Europe  UK 
Europe  France 
Europe  Germany 
North America US 
North America Canada 
North America Mexico 

$col[0] $col[1] 

Hash of array: %country 
We need to change the array to a 
hash of array by adding the KEY part: 
 
push(@country,$col[1]); 

 

@{$country{KEY}} 

  China 
Asia  Japan 
  India 
  UK 
Europe  France 
  Germany 
  US 
North America  Canada 
  Mexico 
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#!/usr/bin/perl 

 

 

open(IN,$ARGV[0]); 

 

while(<IN>){ 

  @col=split(/\t/,$_); 

  push(@{$country{$col[0]}},$col[1]); 

} 

 

foreach $continent(keys %country){ 

  @country=@{$country{$continent}};  # for each key, assign the value to an 

array @country 

  print "###$continent has the following countries\n"; 

  foreach(@country){ 

    print $_,"\n"; 

  } 

} 

Asia China 
Asia Japan 
Asia India 
Europe UK 
Europe France 
Europe Germany 
North America US 
North America Canada 
North America Mexico 

vi country.pl 

vi country 

perl country.pl country 

Create hash of array 

Print hash of array 
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1 Hit-ID 
2 Hit-length 
3 HMM-length 
4 Full length E-values 
5 c-E-values 
 

6 i-E-values 
7 HMM-start  
8 HMM-end 
9 Hit-start  
10 Hit-end 

#!/usr/bin/perl -w 

 

open(ID,$ARGV[1]); 

while(<ID>){ 

  chomp $_; 

 

 

 

} 

 

1) Cut the tabular file and create a 
hash with ID as the key and the 
entire row as the values 

2) Since there are two lines with 
the same ID, so hash of array 
will use the ID as key and both 
lines as value (an array with two 
elements) 

@col=split(/\t/,$_); 
push(@{$id_hash{$col[0]}},$_); 

less GH5.hmm.cowrumen.dm.ps| cut -f1 | sort | uniq 

-c | awk '$1!=1' 

Find out which IDs have multiple GH5 domains 

Load the tabular file into memory 
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#!/usr/bin/perl 

 

 

open(IN,$ARGV[0]); 

 

while(<IN>){ 

  chomp $_; 

  @col=split(/\t/,$_); 

  push(@{$id_hash{$col[0]}},$_); 

} 

 

foreach $key(keys %id_hash){ 

  @id_array=@{$id_hash{$key}};  # for each key, assign the value to an array 

  if($#id_array>=1){ # $#id_array returns the index of the last element 

    print "###this is the array with the key: $key\n"; 

    foreach(@id_array){ 

      print $_,"\n"; 

    } 

  } 

} 

Create a hash of array as 
explained in the above 
example 

vi hash_of_array.pl 

perl hash_of_array.pl GH5.hmm.cowrumen.dm.ps  

Print elements with >=2 
lines in the array 
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#!/usr/bin/perl 

 

use Bio::SeqIO; 

 

open(IN,$ARGV[0]); 

 

while(<IN>){ 

  chomp $_; 

  @col=split(/\t/,$_); 

  push(@{$id_hash{$col[0]}},$_); 

} 

 

$new=Bio::SeqIO->new(-file=>$ARGV[1], -format=>"fasta"); 

 

while($seq=$new->next_seq){ 

  if(defined $id_hash{$seq->id}){ 

   @id_array=@{$id_hash{$seq->id}};  

 

   foreach(@id_array){ 

     @id_col=split(/\t/,$_); 

     print ">",$id_col[0],"|",$id_col[-2],"-",$id_col[-1],"\n", 

     $seq->subseq($id_col[-2],$id_col[-1])."\n"; 

   } 

 

  } 

} 

Create a hash of array as 
explained in the above 
example 

If the ID is defined in the %id_hash, create a 
temporary array to hold the lines of existing 
IDs (it’s ok if there is only one line in the array) 

subseq method is called to help 
retrieve the domain segments using the 
position info 

Build the fasta description line 
in a format: >ID|start-end 

vi get-subseq-bioperl.pl 

perl get-subseq-bioperl.pl GH5.hmm.cowrumen.dm.ps 

metagenemark_predictions.faa | less 



9 

Perl one-liner 
 
You don’t write codes into a file and then issue “perl file.pl” on the command line; 
You write the codes directly on the command line, like you are typing regular Linux commands 

perl  -e ‘while(<>){@col=split(/\t/,$_);print 

$col[1],”\tmutation\n”;}’ cosmicRaw.txt.head10.6col 

#!/usr/bin/perl 

 

while (<>){ 

   @col=split(/\t/,$_); 

   print $col[1],”\tmutation\n”; 

} 

#!/usr/bin/perl 

 

open (IN,$ARGV[0]); 

 

@a=<IN>; 

 

foreach(@a){ 

   @col=split(/\t/,$_); 

   print $col[1],”\tmutation\n”; 

} = 

cat cosmicRaw.txt.head10.6col | 

cut –f2 | awk ‘{print 

$1,”mutation”}’ | sed ‘s/ /\t/’ = 

= 
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#!/usr/bin/perl -w 

 

use Bio::SeqIO; 

 

$in=Bio::SeqIO->new(-file=>$ARGV[0],-format=>$ARGV[1]); 

$out=Bio::SeqIO->new(-file=>">$ARGV[2]",-format=>$ARGV[3]); 

 

while ($seq = $in->next_seq() ) { 

  $out->write_seq($seq); 

} 

vi format-bioperl.pl 

seqret -sequence /media/DATAPART4/z1003529/sequence.gp -outseq sequence.gp.fa -

sformat genbank -osformat fasta 

perl format-bioperl.pl /media/DATAPART4/z1003529/sequence.gp genbank 

sequence.gp.fa fasta  

 

perl format-bioperl.pl /media/DATAPART4/z1003529/sequence.gp genbank 

sequence.gp.fa fasta 2>err 
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How to use bioperl to retrieve GenBank entries remotely? 

perldoc Bio::DB::GenBank 

#!/usr/bin/perl -w 

 

use Bio::DB::GenBank; 

use Bio::SeqIO; 

 

$gb = new Bio::DB::GenBank; 

 

$seqout = new Bio::SeqIO(-fh => \*STDOUT, -format => "genbank"); 

 

while(<>){ 

  chomp $_; 

  $seq = $gb->get_Seq_by_id($_); 

  $seqout->write_seq($seq); 

} 

cat /home/yyin/work/class/all.genpept.id | perl get-genbank.pl 

cat /home/yyin/work/class/all.genpept.id | wc -l 

138732 

vi get-genbank.pl 
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#!/usr/bin/perl -w 

 

 

use Bio::DB::EUtilities; 

 

while(<>){ 

 

  $factory = Bio::DB::EUtilities->new(-eutil => "efetch",-db => 

"protein",-rettype => "gb",-email => "yanbin.yin\@gmail.com",-id => $_); 

 

  print $factory->get_Response->content; 

 

} 

cat /home/yyin/work/class/all.genpept.id | perl get-genbank2.pl 

vi get-genbank2.pl 

Another module that can do the same thing 
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How to parse newick format tree text file to retrieve IDs? 
 

A 

B 

C 

A 

B 

C 

CslA 

CslC 

CslD 

CslF 
CslE 

CslB 
CslH 

CesA 

Trees and grasses 
Mosses 
Lower green algae 
Other algae 
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yyin@glu:~/work/class$ less full-genom.sel.fa.l.fasttree.nwk.2-sub1 

Newick format: not human-friendly 
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#!/usr/bin/perl -w 

 

use Bio::TreeIO; 

 

$treeio=Bio::TreeIO->new(-format=>"newick", -

file=>$ARGV[0]); 

 

while($tree=$treeio->next_tree){ 

  for $node ($tree->get_nodes){ 

    print $node->id."\n“; 

  } 

} 

perl get-treeid.pl /home/yyin/work/class/full-genom.sel.fa.l.fasttree.nwk.2-sub1  

| less 

 

perl get-treeid.pl /home/yyin/work/class/full-genom.sel.fa.l.fasttree.nwk.2-sub1  

| sed '/^$/d' | less 

 

perl get-treeid.pl /home/yyin/work/class/full-genom.sel.fa.l.fasttree.nwk.2-sub1  

| sed '/^$/d' > sub1.id 

vi get-treeid.pl 

perldoc Bio::TreeIO 
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How do we join two tabular files according to a common column? 

http://www.nature.com/nrc/journal/v4/n3/abs/nrc1299.html 

http://cancer.sanger.ac.uk/cancergenome/projects/census/ 
Download the excel sheet and open it 
Copy and paste to create a file 
/home/yyin/work/class/cancer-census 

The cancer Gene Census 

Consider this task: find out how many cancer-related genes are transcription regulators? 

http://www.nature.com/nrg/journal/v10/n4/suppinfo/nrg2538.html 
Wget the Supplementary information S3 
/home/yyin/work/class/nrg2538-s3.txt 

A census of Human Transcription Factors 

What we need to do is to join the two tables together based on common col 

http://www.nature.com/nrc/journal/v4/n3/abs/nrc1299.html
http://cancer.sanger.ac.uk/cancergenome/projects/census/
http://cancer.sanger.ac.uk/cancergenome/projects/census/
http://www.nature.com/nrg/journal/v10/n4/suppinfo/nrg2538.html
http://www.nature.com/nrg/journal/v10/n4/suppinfo/nrg2538.html
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First let’s clean the two tables first: 
 
cat nrg2538-s3.txt | cut -f2,6 > nrg2538-s3.txt.cut 

less cancer-census | cut -f1,3,4 > cancer-census.cut 

Symbol  GeneID  Chr 

ABL1    25      9 

ABL2    27      1 

ACSL3   2181    2 

AF15Q14 57082   15 

AF1Q    10962   1 

AF3p21  51517   3 

AF5q31  27125   5 

Ensembl ID      HGNC symbol 

ENSG00000001167 NFYA 

ENSG00000004848 ARX 

ENSG00000005073 HOXA11 

ENSG00000005513 SOX8 

ENSG00000005889 ZFX 

ENSG00000006377 DLX6 

Common col is 

Now we need a perl script to join the two tables: 
 using the gene symbol as the key to create a hash 
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#!/usr/bin/perl 

 

open(IN,$ARGV[0]); 

open(IN2,$ARGV[1]); 

 

while(<IN>){ 

  chomp $_; 

  @col=split(/\t/,$_); 

  $hash{$col[1]}=$_; 

} 

 

while(<IN2>){ 

  chomp $_; 

  @col2=split(/\t/,$_); 

  if(defined $hash{$col2[0]}){ 

    print $_,"\t",$hash{$col2[0]},"\n"; 

  } 

  else{ 

    print $_,"\n"; 

  } 

} 

perl join.pl nrg2538-s3.txt.cut cancer-census.cut | less 

perl join.pl nrg2538-s3.txt.cut cancer-census.cut | awk '$4!=""' | less 

perl join.pl nrg2538-s3.txt.cut cancer-census.cut | awk '$4!=""' | wc -l 

vi join.pl 
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Use bioperl to extract sequences given IDs (get-seq-bioperl.pl) 
 
Use bioperl to extract sub-sequences given tabular file with positions (get-subseq-bioperl.pl) 
 
Given GenBank IDs, get fasta or genbank format from NCBI remotely (get-genbank.pl) 
 
Bioperl to parse newick trees (get-treeid.pl) 
 
Connecting two ids file to find common or different things (join.pl) 

http://www.biogem.org/downloads/notes/Bio
Perl.pdf 

http://www.biogem.org/downloads/notes/BioPerl.pdf
http://www.biogem.org/downloads/notes/BioPerl.pdf

