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PerlDE A

o 3000EDIBEEFTIDENENIZ, PCREATSAY—%EK
HERR

e 3000DEEFRDENENICDINT, T—ER—X%
BRI 5,

e HERZ U — 3> TIFEELLY,

o FEYICHST-PelEEE. LML, BETRISLZEDD
‘iﬂ%Fﬁﬁb§7§\7§\éo

* bioperlZEALTHELD,



JO0USLDEEREDIEE

while ([GEA1A#H]) {
RUEES

75 | j} 1%; j MIFHT—45
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Perl7 05 5 LDEKRR

#perl
while($line = <) |
print $line:

|

sample0l.pl



Perl7 05 5 LDEKRR

#perl

#sampleO1.pl

while($line = <) {#117Z$linel ZFE A2 T
print $line;#8lineZr 19 5 sample0L.pl

}
#while (A AAENENETHAHESIL—T N
4T 5D,

L1

perl SAMPLEO1.PL < DATA.TXT
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F—AIR—ZANST—I

#t1per|
use Bio::DB::GenBank;
$gb = new Bio::DB::GenBank () ;
while($line = ) |

chomp $line;

$seq = $gb—>get Seq by acc(§line);
|

sample02.pl



7 — SIS i

#!per|
use Bio::DB: :GenBank;
$gb = new Bio::DB::GenBank () ;
while(§line = <) |

chomp $1ine;

$seq = $gb—>get Seq by acc(§line);
|
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T—AMFERNBERT

#1per |
use Bio::DB::GenBank;
$gb = new Bio::DB::GenBank () ;
while($line = <) |
chomp $line;
$seq = $gb—>get_Seq_by_acc($line) ;

print $seq—>desc,”¥n";§ﬁ{
}twhi le sample03.pl
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T—3FERNBTRR2 (1 of 2)

#!per|
use Bio::DB::GenBank;
$gb = new Bio::DB::GenBank () ;
while($line = <) |
chomp $1ine;
$seq = $gb—>get Seq by acc(§line);

sample04.pl

12



T—ARFERNB IR K2 (2 of 2)

print $seg—->desc, “¥n”;

print $seq->seq, "¥n”;

print $seq->length, “¥n”;
print $seqg—>primary_id, “¥n”;

. . V74 ”w Seq
print $seq—>id, “¥n”; FICIHNDRAER TR
print "—¥n’;

Hiwhi le

sample04.pl

13




$seqo TR 1= ?

Description
Seq
Length
7'—: < é/\l 0) 4? +




BEHDSeqA T Ik

SAMPLEO4 loca.pldH A,

desc:Mouse alpha-cardiac actin mRNA, 3' end.

length:1226
prim desc:Homo sapiens clone 15e cytochrome P450 subfamily T11A
|dM polyp F1 A AD [(ON/TDA AD\N n~ADNIA  Anvranl At~ AR~

prim polypeptide 43 (CY P3A43) mMRNA, complete cds.
id-AF| length:1512

primary_1d:11225237

1d:AF280108

lenath desc:Homo sapiens clone 15e cytochrome PAS0 subfamily 1A

15




T—ARFERNB IR K2 (2 of 2)

print $seg—>desc, “¥n”;

print $seq->seq, "¥n”;

print $seq->length, “¥n”;
print $seqg—>primary_id, “¥n”;

. . V74 ”w Seq
print $seq—>id, “¥n”; FICIHNDRAER TR
print "—¥n’;

Hiwhi le

sample04.pl

16




IO EET S

EET

(_A_\

$seg->desc

\ )
Y \Y}

FIoxHk Ak

descriptionZz H &,

BIETHOFERNAYYE
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o AYYRDEGEHELVAIZID

—SeqA T OMEES,
— Seqj-j“:)lb \gﬁéo
—SeqA T OTOMNDFBEER S,
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AR DENA (1)

FTOTVUNEE

HITHESD

$seq = Bio::Seg->new( -display id=>'my id,
-seq =>'ATGCCGGTA');

ATz OMENDISEREAZATIES

$seqgio = Bio::SeglO->new( ‘-format’ => ‘embl’ , -file =>
‘myfile.dat’); #5514 A HE &
$seq = $segio->next_seq();

19



AIIEDFENT (2)

ATV HREERD
print $seg->desc,"¥n";

20



AR DENA (3)

ATOTIONDHEEEZSD
print $seg->desc,"¥n";

$seg->desc( ‘hogehoge ).
print $seg->desc,"¥n";

SAMPLEOS local.pl
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IO EET S

EET

(_A_\

$seg->desc

\ )
Y \Y}

FIoxHk Ak

descriptionZz H &,

BIETHOFERNAYYE
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AT ORDEE

#1per |
use Bio::DB::GenBank;
$gb = new Bio::DB::GenBank () ;
while($line = <) |
chomp $line;
$seq = $gb—>get_Seq_by_acc($line) ;
print $seg->desc, “¥n”;
}twhi le
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FTOTOREAIIRDFEED

o AYYRDEGEHELVAIZID
~x1ES,
~xR5,

—SeqA T
—SeqA Ty
—SeqA Ty

\O)I:

B ZEZDo
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Seq7 2

\\\

Methods
|new !Descriptic-n !Cﬂde
|seq !Description !Code
|va]idate_seq !D escription !Code
|length !D escription !Code
|suhseq !D escription !Code
|display_id !D escription !Code
|accessi0n_numh er !D escription !Code
|desc !D escription !Code
|primary_id !D escription !Code
|can_c all new !D escription !Code
|alphah et !D escription !Code
|0hject_id !D escription !Code
|versi0n !D escription !Code
|auth0rity !D escription !Code
lncrerrncmcana Macnrintian lrnda

TORD AR

$seg->desc
$seg->seq
$seg->length

$seg->accession_number
$seg->primary _id

http://doc.bioperl.org/rel eases/bioperl-1.2/
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D2 R2T? (HEEDEE)

o SeQVTADAT OIS, SegA Ty
FTH D,

» Bioperl (&, WNAFA A ITAITAVARAIZ
ADZ473Y),

¢ VSAD—ER, EAHAIVE,
— http://doc.bioperl.org/rel eases/bioperl-1.2/

26



Perl D B HIE

#!per|
use Bio::DB::GenBank;
$gb = new Bio::DB::GenBank () ;
while(§line = &) |
chomp $line;
$seq = $gb—>get_Seq_by_acc($line) ;
print $seq->desc, “¥n”;
|

27



Perl D B HIE

#lper| -w

use strict:

use vars qw($gb) ;

use Bio::DB: :GenBank;

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

while( defined (my $line = <) ) {
chomp $line;
my $seq = $gb—>get Seq by acc($line);
print $seq—>desc, “"¥n”;

}

exit;

28



HFIRDERR

flper| w #FIELAHBRLGWERGEVNWAWNASEFI VY,

use strict; ##EXZFHIE

use vars qw($eb): # O—/ILEH

use Bio::DB::GenBank;

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

while( defined(my $line = <) ) { #O—HILZEH, AHFEE
chomp $line;
my $seq = $gb—>get _Seq by acc($line); #O—HILZEE
print $seg—>desc, “¥n”;

}

exit; #7045 S LOKRT
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TEWNERNHED ?

o ANRJLERADFTYI%H
Zop
o MEFTVY,

SEIZLTEL A

o TEIMH/ O—INJLS

_jj)l/o

.- =

« JOJSLDMENKELGEDDIZHZ S,
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Batch Entrez

A Entrez-Nucleotide - Microsoft Internet Explorer
| POVE) REE) FTW) BREANE) YWD ALTH)

(@8~ © - [x] [&] (0| L= Sremn) @457 @ | (- 2B L
J,_V' L 2.(D) | €] http: / fwwews nebinlm.nib.gov/fentrez batchentrez cgi ?db =Nucleotide
J

Gogle v | ®uriam Kb | ©h1) O R - B -

NCBI ﬁJ'q‘ ® SNucleotide

Fubhded Hucleotide Frotein Gename Structure FhiC

Databas_glNLlC|EDtidE ;I Fﬂel ﬁ‘ﬂgl Retrieve |

Ahout Entrez BatC h E ntr =¥

Batch Entrez has changed!

you will need Batch Entrez now only to upload a file of Gl or accession
nurmbers for an Entrez search. You ean do all other large searches
dhirectly within Entrez.

A TEHPerl TRLESTELLY,
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IN—HZES

o IN—H DT ?
— Parser, Parsed %,
— 1B R,
¢ SeglOV5 A
—~ IA =YY —)L
— GenBank/ \—4
— BLAST/\—%

—OO/N—%

} EThEET
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GenBank -> FastaZ o049 5L

#tlper|l -w

use strict;

use Bio::Seql0;

use vars gw($in $out) ;

$in = Bio::Seql0-—>new (

=ilg = ARSI . —elier = Skl SeglO
$out = Bio::Seql0—>new ( AT THMNMERE
-fh => ¥xSTDOUT , -format => ‘Fasta’ );

while(my $seq = §in—>next_seq) |
$out->write seq($seq) ;
}

exit;

sample06_gb2fasta.pl
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SeqlOA 77Uk

$in = Bio::Seql0—>new(
—fh => ¥xSTDIN , —format =>
"GenBank ° ) ;

$out = Bio::Seql0—>new(

-fth => ¥xSTDOUT , —format =>
‘Fasta’ ) ;
T7AILINVKR)L:

REAND, FELHD

34



GenBank -> Fasta 2 A E8 4%

#tlper|l -w
use strict;
use Bio::Seql0;
use vars gw($in $out) ;
$in = Bio::Seql0-—>new(
—fh => ¥«STDIN , —format => 'GenBank ° )
$out = Bio::Seql0—>new (
—fh => ¥«STDOUT , —-format => ‘Fasta’ );
while(my $seq = $in—>next_seq) |
$out->write_seq($seq) ;
}

exit;

sample06_gb2fasta.pl
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GenBank flatfiled) 73— X (1 of 2)

LocUs
DEFINITION

ACCESSTON
WERGTON
KEYWORDS
sOURCE
ORGAN TSN

REFERENCE
AUTHORS
TITLE
JOURNAL
MEDLINE

PUEHED

COMMENT

FEATURES

SOuUrce

HHDEE]54 jnear  EST DZ2-FEB-1887.
SOares re P Hono sapiens cONA CTom

AGE SBDBTB 5’ 5|m|Iar-tn gh k02281 _cds1 RHODOPSIN CHUMAND ;, mRHA

1#055154J
0[] Ei] |
EST. o

Homo sapiens Chuman) .y

Homo sapiensd

Eukarvota; Metazoa; Chardata; Craniata; Yertebrata; Euteleostomis
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. o

1 (hases 1 to BAZ),

Hillier.L.. Lennon.G., Becker .M., Bonaldo.M.F., Chiapelli.B.s
Generation and analvsis of 280,000 human expressed sequence tagsy
Genome Res. B (9), BOT-828 (1996) 4

97044478 o

BAB9549

Contact: Wilson RE Washington University School of Medicine 4444,
Forest Park Parkwaw, Box 8501, 5t. Lowis, MO B3108 Tel: 314 2864

GI:1545442

Locat ion/Qual ifiers,
1..582,

fdev_staze="00 vear gld”y
Missue_type="retina”y

36



[ Ry ||

COMMENT

GenBank® /\—X (2 of 2)

LL! JUE L g
Original source text: Wouse cardiac muscle, cOH& to mEHA, claoney
pmC1. Draft entry and computer-readable sequence for [1] kindlyy

provided hy D.P.Leader, Z7-M&Y-1987.,
m Location/Gual ifiersy
(eource ) [..1226.

forzanism="Wus musculys”s
Adb_xref="taxon:100907 p

<y <1..>1226

fnote="actin mRN& [1]17.
@ ..1128.
Aprotein id="RA83TIET.17,

fcodon_start=1y

Atranslation="DDEETTALYCONGSGLYKAGF AGDDAPRAYFPSIYGRPRHOGYH o
WM GOKDSY Y GDEAQSKRGILTLEYP IEHGI I TNYDDMEKIWHHTFYHELRY APEEHP o
TLLTEAPLNPEANREEMTOIMFETFHYPAMYYATOAYLELYASGRTTGIVLDSGDGYT o
HNYP IYEGY ALPHA TMRLDLAGRDLTDY LMKILTERGY SFYTTAEREIVRD IKEKLCY o
WALDFENEMATAASSSSLERSYELPDGOY I TIGNERFRCPETLFOPSF IGMESAGIHE o
TTYNSIMECDIDIRKDLY ANKYLS GGT TMYPGIADRMOKE I TALAPSTMEIKI IAPPE o
RIYSYWTGGS ILASLSTF QOMY TSKOEYDEAGPSTVHRKCE ™ o
Adb_xref="G1:3870807

fnote="alpha-cardiac actin™y

BASE COUNT 286 2 346 ¢ 294 ¢ 300 tJ

ORIGIN

4

L e Tt LT 0 3 S e A L N et b orrd e mmemm e
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GenBank/\—14"

#tlper|l -w

use strict;

use Bio::Seql0;

use vars gw($in $out) ;

$in = Bio::Seql0O->new(-fh => ¥xSTDIN , —-format =>
"GenBank’ ) ;

while(my $seq = $in—>next_seq) {

print "display_id:', $seg—>display_id, "¥n";
print "desc:’, $§seq—>desc, “¥n”;

print "accession:’, $seq->accession_number, “¥n”;
print " length:’, $seq->length, “¥n”;

print “———¥n"; . BEERTI S,
}
exit; sample07 _gb.pl
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GenBank/ \—Y featureft=

#!lper| -w

use strict;

use Bio::Seql0;

use vars gw($in $out) ;

$in = Bio::Seql0->new (-fh => ¥«STDIN , '—format’ => ’GenBank')

while(my $seq = $in—>next seq) {
print "desc:’, $seq->desc, “¥n”; BiEERTT 5

my @feature_array = $seq->get_SeqFeatures;
foreach my $feat (@feature_array) f{
my $primary _tag = $feat -> primary_tag() ;
my $start = §feat —> start;
my $end = §feat -> end;
print ("¥$primary_ tag:$primary tag, $start, $end¥n”) ;
} for each feature
print “———¥n";

!
exit; sample08 gb feat.pl
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get seqFeatures**/)wk

@feature_array = —>get SeqFeatures;

Title ! get_3JeqFeatures é -t o)feature% H:Il -u- (o]
UT=age
Function: Get the feature objects held by this feature holder.

Features which are not top-lewvel are subfeatures of one or

more of the returned feature objects, which means that you

must traverse the subfeature arravys of each top-level

feature object in order to traverse all features associated

with this sequence.

Use get_all SeqFeaturesi) if you want the feature tree

flattened into one single array.

Example : }\/\Jl\h\1 I
|Returns : an array of Bio::3egFeaturel implementing obhijects

Arg= @ none & \
At zome day we may want to expanhd this method to allow for a feature (7:) o

filter to be passed in.

40



Aol &l

« BEHDEREF DX

@feature array®d A A—

CDS

gene Source

N

FNnEnlLBio:SegFeaturel 77k
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featureBe SN DR HFIZT7 Ot X

foreach my $feat (@feature_array) |
my $primary_tag = $feat->primary_tag() ;
my $start = $feat->start;
my $end = $feat->end;

print ("¥$primary_tag:$primary tag, §start, $end¥n”) ;

tfor each feature

@feature array

CDS | RNA | gene

Source

FhEND$featlZxtL T

AJykTH

5ERD,

OOAYYE

42




GenBank/ \—Y featureft=

#!lper| -w

use strict;

use Bio::Seql0;

use vars gw($in $out) ;

$in = Bio::Seql0->new (-fh => ¥«STDIN , '—format’ => ’GenBank')

while(my $seq = $in—>next _seq) {
print "desc:’, $segq->desc, “¥n”; BEERTT 5

my @feature_array = $seq->get_SeqFeatures;
foreach my $feat (@feature_array) f{
my $primary _tag = $feat -> primary_tag() ;
my $start = §feat —> start;
my $end = §feat -> end;
print ("¥$primary_ tag:$primary tag, $start, $end¥n”) ;
} for each feature
print “———¥n";

!
exit; sample08 gb feat.pl
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GenBankMD/N\—AXADFEESH (1)

LocUs HHDEE154 mBHA | inear EST 0Z-FEB-1947.
DEFINITION ’-ares ret e % Homo sapiens ¢ clan
AGE SBDBTB R similar tn gh KD2281 cdsl RHODOPSIH CHUMANMY ;. mRH
posEssion. (ISE900
L4 | ] : o N S oyl
KEVIORDS  EST. EZRYEITAVIELRAHE

SOURCE Homo sapiens Chuman) .y
ORGANISN Homo sapiens. §*’ﬂ<£’
Eukarvota; Metazoa; Chardata; Crani Y Puteleostomi;

Mammalia; Eutheria; Primates; Catarrhini; Hnmlnldae, Homo. o
REFERENCE 1 (hases 1 to H82)4
AUTHORS  Hillier,L., Lennon,G., Becker,M., Bonaldo M.F., Chiapelli,B. s
TITLE Generation and analvsis of 280,000 human expressed sequence tagsy
JOURNAL  Genome Res. B (9), B07-828 (1996) .
MEDLINE 970444780
PIUBMED 8889549,
COMMENT Contact: Wilson RE Washington University School of Medicine 4444,
Forest Park Parkwaw, Box 8501, 5t. Lowis, MO B3108 Tel: 314 2864

el
FEATURES Locat ion/Qual ifiersy
sOUrCe 1..5082,
fdev_staze="00 vear gld”y
Missue_type="retina”y



Bio::SegFeaturel 77 kD A v (1)

- $feat —> primary_tag;

— primary tagZzi1x 9 ., (CDS, mRNA, gene’fZ&E D
FA, )

- $feat —> start

~ feature D AA—MMIEZIRT,
- $feat —> end

- feature DB THEZIRT,
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GenBank/N\—Y featureftZ=FMN2
(1 of 2)

#lper| —w

use strict;

use Bio::Seql0;

use vars gw($in $out);

$in = Bio::Seql0->new(-fh => ¥xSTDIN , '—format’ =>
"GenBank’ ) ;

while(my $seq = $in—>next_seq) |
print "desc:’, $seg—>desc, “¥n”;
my @feature_array = $seq->all_SeqFeatures;
foreach my $feat (@feature array) |
my $primary_tag = $feat -> primary_tag();
my $start = $feat -> start;
my $end = $feat —> end; sample09_gb_feat.pl
print ("¥$primary_tag:$primary_tag, §start, $end¥n”) ;
46



GenBank/N\—Y featureftZ=FMN2
(2 of 2)

foreach my $each _tag ($feat—>get_all tags() |

my @tag values = $feat-
>each_tag value ($each_tag) ;

print ("¥$each_tag:$each tag, ”);
print (¥"@tag values¥'¥n");
} #for each tag
}tfor each feature
print "———¥n";
}twhi le
exit;

sample09 gb feat.pl
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Bio::SegFeaturel 77 O IbD AV vk (2)

- $feat—>get all tags

- I RTODAVEEHTRY,

- $feat—>each_tag value($tag)

- EBELI2J DIEZEIITIRT,

48



GenBankMD /IN\—ADFEEED (FD2)
WM Dfeatur & B ELTIRY T,

COMMENT Original source text: Wouse cardiac muscle, cOH& to mEHA, claoney
pmC1. Draft entry and computer-readable sequence for [1] kindlyy

m provided E':-" D£E.L§Ed9t|*I,f?’."-h'lM’-lElB'.".qJ
ool g | start/endEERY H T

Jorzanisn="Mus musculus™y

Adb_xref="taxon:10090" 4
CRl <1..>1226

fnote="actin mRN& [1170
@ <1..11284

dorotein_id="A8437167.17 4

fcodon_start=1y

(G s O 150
ag. value®

JHTPEGYAL PHATHRLDLAGRDL 1DVLIKIL TERGYSFVTTAERE 986 grals”
(“ _—

VALOFENEMATARASSSSLERSYELPDGOY I TIGNERFRCPETLFOPS Iﬁfﬂﬁ’&ﬁbt

TTYNG IMKCOIDTRKOLYANNYLSGGT THYPGIADRMGKE TTALAP S MK ]

RKYSYITGAS [LASLSTF OMY TSKOE YDEAGPSTVHRKCF " Uk

il ftugéf ARIERYIZT

$feat- >pr|mary;

BASE COUNT 286 a 346 ¢ 2494 g aul t

DF!IGIN N

L e Tt LT 0 3 S e A L N et b orrd e mmemm e
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AEBDFEED

e WhileZ{E>T#YBRLANEZITD,

 Bioper|ZfE>TT—42%&4 o> 0—kL1-
. IN—RLT=Y, T4 —< b E#LZY T
=5,

e BioperlZ#{hHEWWSZEFAT VIR
S3ELNSTETH D,
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AKEBDFEED ML L)

s RLEELITXIL. Seq, SeqlO
SeqFeaturel 75X TH D,

e AT HMIAYYFIZEST. (,

& 1

Z)SHLIY RELIZYTES,
o AYRIZKOTIRENAHTLDIELIA VA,

—{E
— ATk
—ATOTHRDY) R

- DB
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075 LEE>THB

« TWEZELDMES,

« MWEIZHELTHES,
« HNILEFI. ZEZ D,

e CUHATHUTILTOTSLEIIRLT
Lo

» Bioperl DA Tz UMIADLT D HE(C
L TREAZTL,
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S 7 ITasS A

 bioperl-1.2/scripts
 bioperl-1.2/examples

INVT—D%RBELETAUIR)IZADTULNS,
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Fa—k)7IL

 bioperl-1.2/bptutorial.pl

INVT—DFBRELIZTALIR)IZADTLNVS,
 http://www.pasteur.fr/recherche/unites/sis/f
ormation/bioperl/

INAY—]L

=

FRATDFa1—R)F I,
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FUEATZFEDT=HIC

o PerlZEmEMDRsELI=LY,
o EHITT—ABREELV=LY,
o TV UMERZEKYIFERCEBZELTZLY,
o EFIZHELFLWWVSAEZERHIZ/EYT-

. ﬁ%@?—@%‘%ﬁl:?bt}(bf:b\o
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EXIRIEERIC

ILETEHHI D!
INAFATHFITAHORAA—
DPELLWUNIXEBREMSBIEF-
BONDBERIET

hieg i ()

Hhtt: =11t

ISBN: 489706290X

* bioperl A2 AF—JL

e BRFETOTSLDAVAN—IL,
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Perl D #A135

PerIBEEETAY S35 LyARY AFiR
fE E (B

HiRtE: VIR TYy 5
ISBN: 4797312211

e JOTSLDHDLEMS,
o TEZfEEN,

WX

E

yo

S7



PerldD') 7L 2 X

7045324 Perl{VOLUMEL)

S)—oF—IL (&), Dar F—Tk (E), LY
YRAFrotr (&), ik 28 (FER)

HhRtt: A5A)—-T v/

ISBN: 4873110963

e JIO7LIRELT,

o FIDLEIZIZELNMEIL
MEELLY,
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Perl(D7 045 5 LEHIE

Perl vy v)—Perl Dk ADBESLESE
s DYRFrot (B), R4 b—F b2
(&), HF0 B (BIER)

Hhktt: A5A4)— v/ ;

ISBN: 4873110378

« T—AR—XTHIEX,

o [EHADTATSLE
D15k

e CGI
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BT —28I% /=0

Effective Perl ASCII Addison Wesley
Programming Series

oatTN.R"—IL (F), SURIL-L.2aT+—Y
(&), Tl FEK FAEN)

Hik#t: 7 X¥F—; ISBN: 4756130577

o BE2A. /Ny,

e YIJ7LUAR, TYUIF7LUR

o BEHIDES], /Ny 2 DBEEH,
« BRI —k,

o ATTxHIIEM,
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T a—I)LDFELNAZEY =LY

Perl Y a—IL;ERAMF—
WAT-AZTOzoMERTOS S35
Ty T RE—arYY (&), Eric
Foster-Jonson ([RE), 7—O2 200327
(BIER), =8 #7

H Mgt 1kt

|SBN: 4881356682

e EVA—ILDAAMIL,
o EHRMTEDI—ILDOEWEA,
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=D T—2% | V=0

A F9Perl DBI

TUT—32 ThHILE (B), Ta4L 1\DR (E),
Alligator Descartes ([ %), Tim Bunce ([R %),
B = (FER)

HiRtt: 514 — v/

ISBN: 4873110505

« RKEDT—ARAETARVIZREEFELT, &H
L7 7tALT=LY,

o T—AR—ZIRTLEPerIhELVLY,

o T—AR—XS>TEALED?
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