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Python

XapakTnpIoTIKA

v Alepunveudpuevn ,upnAou etmirédou IM.11.
v AvoixToU KwdIKa
v EUKOAn
» EKpaenon
» AvayvwaoliuoTtnta
» 2ZUVThpnon
v" EUTTAaOoTN
v" Mailel Tavtou (Cross Platform)
v ZUVEPYAOIUN
v Qpiun
v Ox1 ma segmentation fault
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rari python?

EpwTnHAa : AIEUKOAUVEI TOUC HNXAVIKOUG
nou acXoAouvTtal PE Bioinformatics ;

‘ http://taspython.eu/




! rari python?

EpwTnHAa : AIEUKOAUVEI TOUC HNXAVIKOUG
nou acXoAouvTtal PE Bioinformatics ;

Anavtnon : Me BeBaioTnTa NAI !1!!

‘ http://taspython.eu/




EpwTnHa : AIEUKOAUVEI TOUG HNXAVIKOUG
nou acXoAouvTtal PE Bioinformatics ;

rari python?

Anavrtnon : Me BeBaiornTa NAI !

AOyoG : Asv avnNOUXEIG yId TA NAPAKAT® :

http://taspython.eu/

Mapageva ocopBoAa (~=, <>, eq, '\n', {}...)
EvaAAoKTIKA oUvTagn yia va Kavel Tnyv idia Asitoupyia
Opiopdg TUTTOG HETABANTWY

Aiaxeipion pvipng

10, call by referencel/value KTA...

H




Moia yAwooa xpnoigonoigirai ;

B C'C+ 15%

O CHVE/NET 5%

H FOETREAN 1%

O Java'BioJava 16%
O Mathematica 1%

O Matlak 5%

O PerliEioPerl 19%

O PHF/BioFHF 3%

O Pythion/BioPython 23%
B Fuby/BioFuby 4%
H RE/'S-Flus 4%

B SOL 3%

B Unix/Linux Shell 3%
B Mone of above 2%

http://www.bioinformatics.org/poll/Z/index.php?dispid=16

http://taspython.eu/



http://www.bioinformatics.org/poll/index.php?dispid=16�

! T1 givar n Biopython?

BioPython : pia guAAoyn Tunonoinuevwy libraries o€
python yia Tn BlonAnpo@opikn .

= Avoixtou Kwdika (Open Source,)

= Cross platform:
v Linux, Windows, Mac OS X, ...

= 2uvaen projects
v BioPerl, BioRuby, BioJava, ...

‘ http://taspython.eu/
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T1 givar n Biopython?

MNMAeovekTipaTa XpRong open source libraries :

> Avatrapaywyiuornta

» EUKoAia ouykpiong atroTEAECUATWY
>  Niyotepa AGBn

»  NIyoTEPOC XPOVOG UAOTTOINONG

http://taspython.eu/




! Epapuoyec Tng Biopython

Alaxeipion Kai ETTeECEpyacia akoAoOuBIwWY

BLAST (1o1mikr} kai online)

Web databases ( NCBI's EULils)

EmiAoyry command line dietragwy (e.g. clustalw)
OpadoTtroinon (Bio.Cluster)

duloyeveTikn (Bio.Nexus)

Aoun Mpwrteivwy (Bio.PDB)

Ynootnpién Baocswv (Bio.SQL)

| [eveTikn MAnBuopou (Bio.PopGen)

‘ http://taspython.eu/
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EninAgov modules

NumPy

» N-dimensional ynTpwa

» 2UVAPTAOEIC YPAUMIKAC AAyERpacC

» Metaoxnuatiopoug Fourier
> [eVVATOPEC TUXAiWV apIBuWYV

SciPy

» 2TATIOTIKA TTOKETA

> Ap1BunTIKry oAOKAripwaon
> [papuikny GAyeppa

» Etrecepyaoia onuatwyv
» Etrecepyaaoia eikévag

» [eveTIKOUC aAyopIBuoug

> ETIAUTEC AIOQOPIKWY ECICWOEWV

http://taspython.eu/

' NumPy

K SciPy.org o




EninAgov modules

Matplotlib

»>BIBAI06nKN yia To oxedlacuod 2D kai 3D
OlayPAUMATWY |

[MAeovekTrpaTa
v'EukoAia xprong
v'Documentation kai tutorials
v AtrodoTIKO visualization.

http://taspyuiuii.curs




EninAgov modules

NLTK(Natural Language Toolkit)

Corpus readers
interfaces to many corpora

Tokenizers
whitespace, newline, blankline, word, treebank, sexpr, regexp, Punkt sentence segmenter
Stemmers
Porter, Lancaster, regexp
Taggers
regexp, n-gram, backoff, Brill, HMM, TnT
Chunkers
regexp, n-gram, named-entity
Parsers
recursive descent, shift-reduce, chart, feature-based, probabilistic, dependency, ccg, ...
Semantic interpretation
untyped lambda calculus, first-order models, DRT, glue semantics, hole semantics, parser interface
WordNet
WordNet interface, lexical relations, similarity, interactive browser
Classifiers
decision tree, maximum entropy, naive Bayes, Weka interface, megam
Clusterers
expectation maximization, agglomerative, k-means
Metrics
accuracy, precision, recall, windowdiff, distance metrics, inter-annotator agreement coefficients,
word association measures, rank correlation
Estimation
uniform, maximum likelihood, Lidstone, Laplace, expected likelihood, heldout, cross-validation,
Good-Turing, Witten-Bell
Miscellaneous
unification, chatbots, many utilities

NLTK-Contrib (less mature)
categorial grammar (Lambek, CCG), finite-state automata, hadoop (MapReduce), kimmo, readability,
textual entailment, timex, TnT interface, inter-annotator agreement

Browse the source code:

http://code.google.com/p/nitk/source/browse/trunk/nltk

BuildBot:

automatic testing of NLTK code: http://buildbot.nltk.org/

http://taspython.eu/




q http://taspython.eu/

AAAec epappuoyec kail BiBAIoONKecG

Django ( Web frameworks )

Plone ( Content Management System )

ReportLab ( PDF generation )

MPI for Python ( NMapaAAnAog MNpoypapuaTiouog )

SymPy ( ZUpPBoAIKG MaBnuaTika )

Python/R interface ( otatioTikr) avaAuon)

SWIG ( Simplified Wrapper and Interface Generator)
Pygr (Baon dedopEVWV YPAPIKWY )

PysCeS ( Mpooouoiwan Twv KUTTAPIKWY CUCTAUATWY )
SloppyCell ( NMpooopoiwaon Blopopiakwy JIKTUWY )




Biopython — Sequence objects

>>> from Bio.Seq import Seq

>>> my_seq = Seq("AGTACACTGGT")
>>> my_seq

Seq(CAGTACACTGGT’, Alphabet())
>>> print my_seq

AGTACACTGGT

>>> my_sed.alphabet

Alphabet()

< AeIroupyoUVv wG strings aAAd €XOUV MEPICTOTEPEC I0I0TNTEC

http://taspython.eu/




Biopython - Alphabet

Alphabet
ThreeLetter Alphabet
zize=1 IUPAC
e T T e
I <11 TUPACP rotein -———>[ id: protein J
Alpllﬂht _d_ Pmﬁi“a{l]ﬂlﬂht kerpes  “ACTDEFCHTIF LMIMEQRS TV W™
T:ii:;tj?::m I <] Extended[UFA CProtein F--- >[ id: extended_protein ]
— lewars : “ACTEFGHIFLMI [ EQRS TVWTENE
- TUPACAmMbiguousDNA L _>[ _ ]
i d: ambignous dna
<]_ SingleLetter Alphabet A ketters : “CATCR WS MEHEVTIT id: ambiguous_dna
size =1
ﬂ DNAAlphabet TUPACUnambig DNA | ___ 4 id: unambiguons dna
lecoses: “CATC
<} ExtendedUPACDNA
< L -2 -
< Nuclkotid Alphabet kot "G ATCHTAW" >{ d: extended dna ]
-1 .
| B TUPACAmbig RNA - - ——>[ id: ambiguons_rna J
A BN, Mlplll abet kcoers : “GALICR TWSMEHEVE
<
| {J TUPACUnambig RNA | ___ >[ id: unamibiguous_rna ]
'<1,| Sﬂ:ﬂ“dﬂ'l‘ystl‘lll:tlll‘e becoscs G AL
Fizm =1
lette = = "HET"
A HasStopCodon
™ stop_symbal = "*"
AlphabetEncoder
alphabet
new_lette 2
Gapped
|_<]_ gap_char="-"

http://taspython.eu/




Biopython — Seq Functions

BAOCIKEG OUVAPTNOEIG

complement() :OUUTTANPWUATIKA
reverse_complement() . QVTIOTPO®N CUNTTANPWMATIKNA
transcribe() ) : DNA to RNA
back_transcribe() ) : RNA to DNA

translate() : DNA to protein

http://taspython.eu/




Biopython — Seq Functions

Transcription

Antisense strand

ATGACGGATCAGCCGCAAG GGA
UACUGCCUAGUCGGCGUU

RNA Transcript

TACTGCCTAGTCGGUGTTCGUCTTAACCGUTGTATT

Sense strand

http://taspython.eu/




Biopython — Seq Functions

Transcription

>>> from Bio.Seq import Seq

>>> from Bio.Alphabet import IUPAC

>>> coding_dna =
Seq("ATGGCCATTGTAATGGGCCGCTGAAAGGGTGCCCGATAG",
IUPAC.unambiguous_dna)

>>> coding_dna
Seq(ATGGCCATTGTAATGGGCCGCTGAAAGGGTGCCCGATAG,,
IUPACUnambiguousDNA())

>>> messenger_rna = coding_dna.transcribe()

>>> messenger_rna
Seq(AUGGCCAUUGUAAUGGGCCGCUGAAAGGGUGCCCGAUAG,
IUPACUnambiguousRNA())

http://taspython.eu/




Biopython — Seq Functions

Translation

1 2 mRMA capping 3 mRMA cap methylation

o 5-miGpppN
7 rippeh UMAAM > RRE ‘Z/-Mnmﬁ.
mRNA mAsA
Poor translation
Ribosome 6-\

I

Translation

r
@ Protein

http://taspython.eu/




Biopython — Seq Functions

Translation

>>> from Bio.Seq import Seq

>>> from Bio.Alphabet import IUPAC

>>> messenger_rna =
Seq("AUGGCCAUUGUAAUGGGCCGCUGAAAGGGUGCCCGAUAG",
IUPAC.unambiguous_rna)

>>> messenger_rna
Seq(AUGGCCAUUGUAAUGGGCCGCUGAAAGGGUGCCCGAUAG!,
IUPACUnambiguousRNA())

>>> messenger_rna.translate()
Seq('MAIVMGR*KGAR*, HasStopCodon(IlUPACProtein(), *'))

http://taspython.eu/




Translation Tables

Biopython — Seq Functions

u c A G

code | Aming Acid | code | Aming Acid | code | Aming Acid | code | Aming Acid

uuu ucu UAU UGy u

uuc phe uce UAC r uGe ors c

UV Mo uch ser STOP m STOP A
e

uuG ucG STOP UGG trp G

cuy ccu CAU his cGu u
e cuc leu cCe ang CAC CGC ang c .
2 cua CCA CAR CGA A | 2
= gin a
E CuG CCG CAG CGG G

Al ACU AAU AGU u E
E auc iber ACC AAC asn AGE = c
L A thr §

AUA ACA L1.1% AGA A

lys arg

ALG med ACG ANG AGG G

GUU GCU GAU asp GGU u

GUC GCC GAC GGC

e val ala oy <
GUA GChA GAA " GGA A
GUG GCG GAG g GGG G

>>> from Bio.Data import CodonTable
>>> standard_table = CodonTable.unambiguous _dna by name["Standard"]

o~

http://taspython.eu/




Biopython — SeqlO

BAaoIKEG AEITOUPYIEG :

parse
read
write
convert

http://taspython.eu/

OAWV TWV OTOIXEIWV €vVOC BIoAoyIKOU apxeiou
d1aBacpa evog OTOIXEIOU

. EYYpa@n OTOIXEiWV OTO apxEio

. METATPONN apxeiou and Tnv Hia Hop@n oTnVv aAAn




Biopython — SeqlO

BAaoIKEG AEITOUPYIEG :

parse
read
write
convert

File Formats :

ace
clustal
Embl
fasta
fastq

OAWV TWV OTOIXEIWV €vVOC BIoAoyIKOU apxeiou

d1aBacpa evog OTOIXEIOU

. EYYPAPN OTOIXEIWV OTO APXEIO
. METATPONN apxeiou and Tnv Hia Hop@n oTnVv aAAn

gb (genbank)
g

nexus

phd

phylip

Kal yia 3D ol -

http://taspython.eu/

pir
stockholm
SWISS

tab

qual

pdb




Biopython — SeqlO

Parsing & read ano apyxe&io

from Bio import SeqlO

handle = open("Is_orchid.fasta")

for seq_record in SeqlO.parse(handle, "fasta"):
print seq_record.id
print repr(seq_record.seq)
print len(seq_record)

handle.close()

http://taspython.eu/




Biopython — SeqlO

Parsing & read ano apxeio

from Bio import SeqlO

handle = open("Is_orchid.fasta")

for seq_record in SeqlO.parse(handle, "fasta™):
print seq_record.id
print repr(seq_record.seq)
print len(seq_record)

handle.close()

gi|2765658|emb|Z78533.1|C1Z78533

Seq(CGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGATGAGACCGTGG...CGC,
SingleLetterAlphabet())

740

gi|2765564|emb|Z78439.1|PBZ78439

Seq(CATTGTTGAGATCACATAATAATTGATCGAGTTAATCTGGAGGATCTGTTTACT...GCC’,
SingleLetterAlphabet())

592

http://taspython.eu/




Biopython — SeqlO

Parsing & read ano apyeio HeE iterator

from Bio import SeqlO

handle = open(“ls_orchid.fasta")
record_iterator = SeqlO.parse(handle, "fasta")
first_record = record_iterator.next()

print first_record.id

print first_record.description

second_record = record_iterator.next()

print second_record.id

print second_record.description

http://taspython.eu/




Biopython — SeqlO

Parsing & read ano apyeio HeE iterator

from Bio import SeqlO

handle = open(“ls_orchid.fasta")
record_iterator = SeqlO.parse(handle, "fasta")
first_record = record_iterator.next()

print first_record.id

print first_record.description

second_record = record_iterator.next()

print second_record.id

print second_record.description

gi|2765658|emb|z78533.1|C1Z278533
gi|2765658|emb|Z78533.1|C1Z78533 C.irapeanum 5.8S rRNA gene and ITS1 and
ITS2 DNA

gi|2765657|emb|zZ78532.1|CCZ78532
gi|2765657|emb|Z78532.1|CCZ78532 C.californicum 5.8S rRNA gene and ITS1 and
ITS2 DNA

http://taspython.eu/




Biopython — SeqlO

Parsing & read ano 1o d1adikTuo

from Bio import Entrez

from Bio import SeqlO

Entrez.email = "A.N.Other@example.com"

handle = Entrez.efetch(db="nucleotide", rettype="fasta", id="6273291")
seq_record = SeqlO.read(handle, "fasta")

handle.close()

print "%s with %i features" % (seq_record.id, len(seq_record.features))

http://taspython.eu/




Biopython — SeqlO

Parsing & read ano 1o d1adikTuo

from Bio import Entrez

from Bio import SeqlO

Entrez.email = "A.N.Other@example.com™

handle = Entrez.efetch(db="nucleotide", rettype="fasta", id="6273291")
seq_record = SeqlO.read(handle, "fasta")

handle.close()

print "%s with %i features" % (seq_record.id, len(seq_record.features))

gi|6273291|gb|AF191665.1|AF191665 with O features

http://taspython.eu/




Biopython — SeqlO

MeTaTponn apxeinv d1Ia@opeTiko format

from Bio import SeqlO

from StringlO import StringlO

handlel =open(“my_example.fasta")

handle2 =open(“ls_orchid.gbk")

count = SeqlO.convert(handle2, "genbank", handlel, "fasta")
handlel.close()

handle2.close()

http://taspython.eu/




EYYPAPEG BIOAOYIK®OV KEIHEVWV

» SeqRecord = Seq object + metadata

metadata :

http://taspython.eu/

Biopython — SeqRecord

id

name
description
annotations
features
dbxrefs




Biopython — SeqRecord

EniAoyn oToIXEiwv €vog Record

>=>> from Bio import SeqlO
>=>> record = SeqlO.read("NC_005816.fna", "fasta™)
>>> record

SeqRecord(seq=Seq('TGTAACGAACGGTGCAATAGTGATCCACACCCAACGCCTGAAATCAGATCCAGG..
.CTG’,

SingleLetterAlphabet()), id='gi|45478711|ref|[NC_005816.1]’,
name="qgi|45478711|ref|[NC_005816.1]’,

description="gi|45478711|ref|[NC_005816.1| Yersinia pestis biovar Microtus ... sequence’,
dbxrefs=[])

http://taspython.eu/




Biopython — SeqRecord

EniAoyn oToIiXEimv €vog Record

>=>> from Bio import SeqlO
>=>> record = SeqlO.read("NC_005816.fna", "fasta™)
>>> record

SeqRecord(seq=Seq(TGTAACGAACGGTGCAATAGTGATCCACACCCAACGCCTGAAATCAGATCCAGG..
.CTG’,

SingleLetterAlphabet()), id='gi|45478711|ref[NC_005816.1}’,
name="qgi|45478711|ref|[NC_005816.1]’,

description="gi|45478711|ref|[NC_005816.1| Yersinia pestis biovar Microtus ... sequence’,
dbxrefs=[])

>>> record.id

'gi|45478711|ref|[NC_005816.1}’

>>> record.name

'gi|45478711|ref|[NC_005816.1}’

— >>= record.description

'gi|45478711|ref|[NC_005816.1]| Yersinia pestis biovar Microtus ... pPCP1, complete sequence’

http://taspython.eu/




Biopython — SeqRecord

Anpioupyia Record kal Format

from Bio.Seq import Seq
from Bio.SeqRecord import SeqRecord
from Bio.Alphabet import generic_protein

record =
SegRecord(Seq("MMYQQGCFAGGTVLRLAKDLAENNRGARVLVVCSEITAVTFRGPSETHLDSMVGQA
LFGD" \

+"GAGAVIVGSDPDLSVERPLYELVWTGATLLPDSEGAIDGHLREVGLTFHLLKDVPGLISK" \
+"NIEKSLKEAFTPLGISDWNSTFWIAHPGGPAILDQVEAKLGLKEEKMRATREVLSEYGNM" \
+"SSAC", generic_protein),

id="gi|14150838|gb|AAK54648.1|AF376133_1",

description="chalcone synthase [Cucumis sativus]")

print record.format("fasta")

http://taspython.eu/




Biopython — SeqRecord

Anpioupyia Record kal Format

from Bio.Seq import Seq
from Bio.SeqRecord import SeqRecord
from Bio.Alphabet import generic_protein

record =
SegRecord(Seq("MMYQQGCFAGGTVLRLAKDLAENNRGARVLVVCSEITAVTFRGPSETHLDSMVGQA
LFGD" \

+"GAGAVIVGSDPDLSVERPLYELVWTGATLLPDSEGAIDGHLREVGLTFHLLKDVPGLISK" \
+"NIEKSLKEAFTPLGISDWNSTFWIAHPGGPAILDQVEAKLGLKEEKMRATREVLSEYGNM" \
+"SSAC", generic_protein),

id="gi|14150838|gb|AAK54648.1|AF376133_1",

description="chalcone synthase [Cucumis sativus]")

print record.format("fasta")

>@i|14150838|gb|AAK54648.1|AF376133_1 chalcone synthase [Cucumis sativus]
MMYQQGCFAGGTVLRLAKDLAENNRGARVLVVCSEITAVTFRGPSETHLDSMVGQALFGD
GAGAVIVGSDPDLSVERPLYELVWTGATLLPDSEGAIDGHLREVGLTFHLLKDVPGLISK

NIEKSLKEAFTPLGISDWNSTFWIAHPGGPAILDQVEAKLGLKEEKMRATREVLSEYGNM
SSAC

http://taspython.eu/




Biopython — SeqRecord

Eyypa®n Record o€ apxeio

from Bio import SeqlO

handle = open(*my_example.fasta")
SeqlO.write(my_records, handle,"fasta")
handle.close()

http://taspython.eu/




Biopython — BLAST

Basic Local Alignment Search Tool

= Bdon dedopévwy kail Web Service
v Online ka1 TOTIKA

Tponog xpnong :
1. Avalntnon pe tnv function gblast()
2. EmAoyn blast rpoypduuaTog
3. AAAwon Baong 6edouévwy
4.  Avalntnon query

o EmoTpépel XML apxeio e TAnpogopics yia to alignment .

http://taspython.eu/




Biopython — BLAST

Xpnoigonoinon TnG online BLAST

from Bio.Blast import NCBIWWW

from Bio import SeqlO

handle = open(“m_cold.fasta")

save file = open(*my_blast.xml", "w"

record = SeqlO.read(handle, format="fasta")

result _handle = NCBIWWW.gblast("blastn", "nr", record.seq)
save_file.write(result _handle.read())

save_file.close()

handle.close()

http://taspython.eu/




Biopython — BLAST

BLAST Record kal ZToixion

from Bio.Blast import NCBIXML

save_file = open(“my_blast.xml")

blast _record = NCBIXML.read(save_file)

E VALUE_THRESH = 0.04

for alignment in blast_record.alignments:

for hsp in alignment.hsps:
if hsp.expect < E_VALUE_ THRESH:

print "****Alignment****"
print "sequence:", alignment.title
print "length:", alignment.length
print "e value:", hsp.expect
print hsp.query[0:75] + "..."
print hsp.match[0:75] + "..."
print hsp.sbjct[0:75] + "..."

http://taspython.eu/
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Biopython — BLAST

BLAST Record kai ZToixion

sequence: gi|42460737|emb|BX828212.1| Arabidopsis thaliana Full-length cDNA Complete sequence from
clone GSLTPGH63ZH10 of Hormone Treated Callus of strain col-0O of Arabidopsis thaliana (thale cress)
length: 910

e value: 1.34878e-25
AAAATGGGGAGAGAAATGAAGTACTTGGCCATGAAAACTGATCAATTGGCCGTGGCTAATATGATCGATTCCGAT...

L R e e I
AAAATGGGAAGGGG--TGA-GTTTTTGGCCATGAAGACTGAGGA---GAACGCGGCTAACCTGATCAATTCCGAT...




Biopython — NCBI’s Entrez

Entrez : Z00TnNa avakTnong nAnpogopiac ano TIC BAoeic OEOOUEVWV TNG
NCBI.

from Bio import Entrez

Entrez.email = "A.N.Other@example.com"”
handle = Entrez.einfo()

record = Entrez.read(handle)

print record["DbList"]

http://taspython.eu/
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Biopython — NCBI’s Entrez

Entrez : Z00TnNa avakTnong nAnpogopiac ano TIC BAoeic OEOOUEVWV TNG
NCBI.

from Bio import Entrez

Entrez.email = "A.N.Other@example.com™
handle = Entrez.einfo()

record = Entrez.read(handle)

print record["DDbList"]

MMepiexoueva Baonc :

['pubmed’, ’protein’, 'nucleotide’, 'nuccore’, 'nucgss’, 'nucest’,
‘structure’, ‘genome’, ’books’, ‘cancerchromosomes’, 'cdd’, 'gap’,
‘’domains’, ‘'gene’, ‘genomeprj’, ‘gensat’, ‘geo’, 'gds’, ’homologene’,

‘journals’, 'mesh’, 'ncbisearch’, ‘'nlmcatalog’, ’omia’, ‘omim’, ’pmc’,
‘popset’, 'probe’, 'proteinclusters’, 'pcassay’, ‘pccompound’,
‘pcsubstance’, 'snp’, 'taxonomy’, 'toolkit’, 'unigene’, 'unists’]




Biopython — NCBI’s Entrez

AvalnTnon oTtnv Baon

from Bio import Entrez

Entrez.email = "A.N.Other@example.com"

handle = Entrez.esearch(db="nucleotide",term="Cypripedioideae[Orgn] AND matK[Gene]")
record = Entrez.read(handle)

print record["Count”]

print record["ldList"]

http://taspython.eu/




Biopython — NCBI’s Entrez

Avalntnon oTtnv Baon

from Bio import Entrez

Entrez.email = "A.N.Other@example.com™

handle = Entrez.esearch(db="nucleotide",term="Cypripedioideae[Orgn] AND matK[Gene]")
record = Entrez.read(handle)

print record["Count”]

print record["ldList"]

o5
['126789333', '61585496', '61585494", '61585492', '61585490', '61585488",
'61585486', '61585484', '61585482', '51831269", '51831267", '48527434",
'37222967", '37222966', '37222965', '18027046', '246973149', '246655146',
'164513137', '164513135']

http://taspython.eu/




Biopython — NCBI’s Entrez

AvVAKTNON OTOIXEi®WV anod 1o Entrez

from Bio import Entrez
Entrez.email = "A.N.Other@example.com”

handle = Entrez.efetch(db="nucleotide", id="186972394", rettype="gb")
print handle.read()

Tunwvel To {NTOUPEVO apxeio og popPpn genbank.

http://taspython.eu/




Biopython — NCBI’s Entrez

EninAEov CUVAPTNOEIC

ELink
EGQuery
ESummary

http://taspython.eu/

> avadnTnon yla OXETIKa avTikeigeva otnv NCBI Entrez
: avalntnon o 0Aec TIC Baoeig(global search)
> avakTnon nepIANWewvV ano Ta primary IDs




Biopython — PDBParser

Alaxeipion apx&iwv PDB

v" MNepiypaen Tng 3D avamapdoTaons HOKPOUOPiwyv

http://taspython.eu/




Biopython k.a.

Population genetics
» Bio.PopGen

Supervised learning methods
» LogisticRegression ,kNN, NaiveBayes
» Bio.MarkovModel

Genome
» Bio.Graphics , GenomeDiagram

http://taspython.eu/




Support & Tutorials
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Open Bioinformatics Foundation

AleBvnc opada and €0eAOVTEC NPOYPAUMATIOTEG
MARPNG 0dnyocg “Biopython Tutorial & Cookbook”
EkTeveic AenTopepelec oo www.biopython.org

e

%

/
’0

D)

/
0’0

http://taspython.eu/



http://www.biopython.org/�

nMnye€g

BiBAioypagia
< Bioinformatics Programming in Python: A Practical Course for Beginners Ruediger-Marcus
Flaig

7/

< Bioinformatics Programming Using Python , Mitcell L. Model

7/

< Python for Bioinformatics , Sebastian Bassi

Links:

<+ http://biopython.org/wiki/Main Page
<+ http://biopython.org/DIST/docs/tutorial/ Tutorial.html

o

< http://www.pasteur.fr/recherche/unites/sis/formation/python/index.html

http://taspython.eu/



http://biopython.org/wiki/Main_Page�
http://biopython.org/DIST/docs/tutorial/Tutorial.html�
http://www.pasteur.fr/recherche/unites/sis/formation/python/index.html�
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