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For what?

Blast output

Clustalw

FASTA

GenBank

and more...

http://biopython.org/DIST/docs/tutorial/Tutorial.html
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Read FASTA

from Bio import SeqIO

f o r s e q r e c o r d i n SeqIO . pa r s e ( da t e i , ” f a s t a ” ) :
p r i n t s e q r e c o r d . i d
p r i n t repr ( s e q r e c o r d . seq )
p r i n t len ( s e q r e c o r d )
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Read GenBank

from Bio import SeqIO

f o r s e q r e c o r d i n SeqIO . pa r s e ( da t e i , ” genbank” ) :
p r i n t s e q r e c o r d . i d
p r i n t repr ( s e q r e c o r d . seq )
p r i n t len ( s e q r e c o r d )
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Random Access

r e c o r d s = l i s t ( SeqIO . pa r s e ( da t e i , ” genbank” ) )
# l i s t e

r e c o r d s = \
SeqIO . t o d i c t ( SeqIO . pa r s e ( da t e i , ” genbank” ) )

# d i c t , i d i s key

# Take much memory on l a r g e f i l e s

r e c o r d s = SeqIO . i ndex ( da t e i , ” genbank” )
# d i c t l i k e , but on l y r e a d i n g when a c c e s s i n g
# on l y f o r some f i l e f o rmat s
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Write

from Bio import SeqIO

r e c o r d s = l i s t ( SeqIO . pa r s e ( da t e i , ” genbank” ) )

w i th open ( f i l e , ”w” ) as hand l e :
SeqIO . w r i t e ( r e co rd s , handle , ” f a s t a ” )

Bio . SeqIO . c onv e r t ( . . . )
# d i r e c t fo rmat c o n v e r s i o n
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Sequences

Scriptsprachen



Biopython Sequences Annotations Alignments NCBI Access

Sequences

from Bio . Seq import Seq
from Bio . A lphabet import IUPAC

my seq = Seq ( ”AGTACACTGGT” ) # Bet t e r w i th a l phabe t

my seq = Seq ( ”AGTACACTGGT” , IUPAC . unambiguous dna )

my prot = Seq ( ”AGTACACTGGT” , IUPAC . p r o t e i n )

my prot [ 4 : 8 ] # Like s t r i n g s
Seq ( ’CACT ’ , IUPACProtein ( ) )
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Sequences

p r o t e i n s e q = Seq ( ”EVRNAK” , IUPAC . p r o t e i n )
p r o t e i n s e q 2 = Seq ( ”KANRVE” , IUPAC . p r o t e i n )

p r o t e i n s e q + p r o t e i n s e q 2
Seq ( ’EVRNAKKANRVE ’ , IUPACProtein ( ) )

dna seq = Seq ( ”ACGT” , IUPAC . unambiguous dna )

p r o t e i n s e q + dna seq # TypeError

p r o t e i n s e q . a l phabe t = g e n e r i c a l p h a b e t
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Sequences

dna seq . upper ( )

dna seq . l owe r ( )

dna seq . count ( ”G” )

dna seq . complement ( )
dna seq . r e v e r s e comp l ement ( )
# Use a lphabe t , P r o t e i n s have no complement
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Sequences

cod ing dna . t r a n s c r i b e ( )
mes s enge r rna . b a c k t r a n s c r i b e ( )

cod ing dna . t r a n s l a t e ( )
Seq ( ’MAIVMGR∗KGAR∗ ’ , \

HasStopCodon ( IUPACProtein ( ) , ’ ∗ ’ ) )

cod ing dna . t r a n s l a t e \
( t a b l e=” Ve r t e b r a t e M i t o c hond r i a l ” )

cod ing dna . t r a n s l a t e ( t o s t o p=True )
Seq ( ’MAIVMGR ’ , IUPACProtein ( ) )
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Sequences

seq1 = Seq ( ”ACGT” , IUPAC . unambiguous dna )
seq2 = Seq ( ”ACGT” , IUPAC . unambiguous dna )

seq1 == seq2 # Test s i f they a r e same ob j e c t
Fa l s e # But w i l l change i n the f u t u r e

s t r ( seq1 ) == s t r ( seq2 ) # Bet t e r use sequence s t r i n g
True # as d i c t key
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Annotations
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SeqRecord

from Bio . SeqRecord import SeqRecord

. seq # the sequence , a Seq

. i d # id s t r i n g

. d e s c r i p t i o n # human r e a d ab l e

. f e a t u r e s # l i s t o f SeqFeature

And some more
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SeqFeature

. type # ’CDS ’ , ’ gene ’ , . . .

. q u a l i f i e r s # d i c t , GenBank f e a t u r e t a b l e

s u b r e c o r d = r e c o r d [ 4 300 : 4 800 ]
# Keeps on l y f e a t u r e s , t ha t a r e f u l l y i n the s l i c e
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Location

. l o c a t i o n # The l o c a t i o n
# S t a r t and End p o s i t i o n + s t r a nd

# CompoundLocation f o r j o i n l o c a t i o n s
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Location

s t a r t p o s = SeqFeature . A f t e r P o s i t i o n (5 )

end pos = SeqFeature . Be tweenPos i t i on (9 , \
l e f t =8, r i g h t =9)

my l o c a t i o n = SeqFeature . F e a t u r eLo ca t i o n ( s t a r t p o s ,\
end pos )

[ >5 : (8ˆ9 ) ]

SeqFeature . E x a c tPo s i t i o n

SeqFeature . B e f o r eP o s i t i o n

SeqFeature . OneOfPos i t i on

SeqFeature . UnknownPos it ion
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Location

# New Biopython
CompundLocation

# Old Biopython
# l i s t o f f e a t u r e s :
sub = [ SeqFeature ( F ea t u r eLo ca t i o n ( 1 , 5 ) , type=”CDS” , s t r a nd=+1),\

SeqFeature ( F ea t u r eLo ca t i o n (10 , 15 ) , type=”CDS” , s t r a nd=+1)]

# to a j o i n t f e a t u r e
s e q f e a t = SeqFeature ( F ea t u r eLo ca t i o n (1 , 15 ) , type=”CDS” , s t r a nd=+1)

s e q f e a t . s u b f e a t u r e s = sub
s e q f e a t . l o c a t i o n o p e r a t o r = ” j o i n ”
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Alignments
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IO

from Bio import Al i gn IO

a l i gnment = Al i gn IO . r ead ( f i l e , ” s tockho lm ” )
# S i n g l e a l i gnment

a l i g nmen t s = Al i gn IO . pa r s e ( ” re samp led . phy” ,\
” p h y l i p ” )

# Many Al ignments

Al i gn IO . pa r s e ( handle , ” f a s t a ” , s eq coun t=2)
# Al ignments from f a s t a , have to have same l e n g t h
# seq coun t = # sequence s pe r a l i gnment
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IO

from Bio import Al i gn IO

A l i gn IO . w r i t e ( my a l ignments , f i l e , ” p h y l i p ” )

A l i gn IO . c onv e r t ( ”PF05371 seed . s t h ” , ” s tockho lm ” ,\
”PF05371 seed . a l n ” , ” c l u s t a l ” )
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IO

f o r r e c o r d i n a l i gnment : # Each row as SeqRecord
p r i n t r e c o r d

a l i gnment [ 2 ] . seq [ 6 ] == a l i gnment [ 2 , 6 ]
# Get s i n g l e p o s i t i o n
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NCBI Access
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NCBI Access

from Bio import Ent r e z
Ent r e z . ema i l = ”A.N. Other@example . com”
# In f o rma t i o n s about problems , no d i r e c t i p ban

hand l e = Ent r e z . e i n f o ( )
r e c o r d = Ent r e z . r ead ( hand l e )
# d i c t DbL i s t −> [ ’ pubmed ’ , ’ p r o t e i n ’ , . . . ]

# Bio . Ent r e z . Pa r s e r . V a l i d a t i o n E r r o r :
r e c o r d = Ent r e z . r ead ( handle , v a l i d a t e=Fa l s e )
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NCBI Access

hand l e = Ent r e z . e i n f o ( db=”pubmed” )
r e c o r d = Ent r e z . r ead ( hand l e )

f o r f i e l d i n r e c o r d [ ”DbInfo ” ] [ ” F i e l d L i s t ” ] :
p r i n t ”%(Name) s , %(FullName ) s ,\

%(De s c r i p t i o n ) s ” % f i e l d
# l i s t o f a l l s e a r c h f i e l d s
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NCBI Access

hand l e = Ent r e z . e s e a r c h ( db=” n u c l e o t i d e ” ,\
term=” Cyp r i p e d i o i d e a e [ Orgn ] AND matK [ Gene ] ” )

r e c o r d = Ent r e z . r ead ( hand l e )

r e c o r d [ ”Count” ]
’ 25 ’

r e c o r d [ ” I d L i s t ” ]
[ ’ 126789333 ’ , ’ 37222967 ’ , ’ 37222966 ’ ,\

’ 37222965 ’ , . . . , ’ 61585492 ’ ]
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Fetch GB Record

from Bio import Ent r e z

Ent r e z . ema i l = ”A.N. Other@example . com”

hand l e = Ent r e z . e f e t c h ( db=” n u c l e o t i d e ” ,\
i d=”186972394” , r e t t y p e=”gb” , retmode=” t e x t ” )

p r i n t hand l e . r ead ( )

# r e t t y p e=” f a s t a ” f o r f a s t a
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Fetch GB Record

from Bio import Ent r e z

Ent r e z . ema i l = ”A.N. Other@example . com”

hand l e = Ent r e z . e f e t c h ( db=” n u c l e o t i d e ” ,\
i d=”186972394” , r e t t y p e=”gb” , retmode=” t e x t ” )

r e c o r d = SeqIO . read ( handle , ” genbank” )

hand l e . c l o s e ( )
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