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BioPython
Computational Nirvana
for a

Molecular Biologist



A biopython Seq object has two important attributes:

1. data -- asthe name implies, thisisthe actual sequence
data string of the sequence.

2. alphabet -- an object describing what the individual
charactersmaking up thestring mean' and how
they should beinterpreted.



Let’sinvite somefriendstothe party

>>> from Bio.Alphabet import [UPAC
>>>my_alpha=1UPAC.unambiguous_dna
>>> from Bio.Seq Import Seq

>>> MY SE(J = Seq(‘GATCGATGGGCCTATATAGGATCGAAAAT, MY _alpha)

>>> print my_seq

Seq('GATCGATGGGCCTATATAGGATCGAAAAT', | UPACUNnambiguousDNA ()



Manipulate Like any other string

>>>my_seq[4:12]

Seq('GATGGGCC', |UPACUnambiguousDNA ()

>>> |en(my_seq)

>>> = 0:5
>>> Bre?/x_%eg/v_srga_seq[ |

Seq('GATCG', IUPACUnambiguousDNA())

>>>my_seq + new_Seq

Seq('GATCGATGGGCCTATATAGGATCGAAAATGATCG', IUPACUnambiguousDNA ()

>>> my_seq[5

>>> Mmy_Seq == New_Seq



So what ?

>>> protein_seq = Seq('EVRNAK', lTUPAC.protein)

>>> dna_seq = Seq('ACGT', IUPAC.unambiguous_dna)

>>> protein_seq + dna_seq
Traceback (most recent call last):
File"<stdin>", line 1,in ?
File "/usr/local/lib/pythonl.6/site-packages/Bio/Seq.py”, line42,in __add

raise TypekError, ("incompatable alphabets’, str(self.alphabet),
TypeError: (‘incompatable alphabets, 'TUPACProtein()’, 'TUPACUnambiguousDNA()")

>>>my_seq.tostring()
'GATCGATGGGCCTATATAGGATCGAAAATCGC!

>>>my_seq[5] ='G'

Traceback (most recent call |ast):
File"<stdin>", line 1,in ?
AttributeError: 'Seq' instance has no attribute ' setitem__ '



We (Molecular Biologists) love

Central Dogma of Biology

DNA
v

RNA
v

Protein



DNA --> RNA

>>> from Bio.Toolsimport Transcribe

>>> transcriber = Transcribe.unambiguous transcriber

>>>my_rna_seq = transcriber .transcribe(my_seq)



>>> print my_rna seq

Seq('GAUCGAUGGGCCUAUAUAGGAUCGAAAAU', TUPACUNnambiguouskRNA())

>>> transcriber.back transcribe(my rna seq)

Seq('GATCGATGGGCCTATATAGGATCGAAAAT', lTUPACUnambiguousDNA())



DNA --> Proteins

>>> from Bio.Toolsimport Translate

>>> gtandard_translator = Trandate.unambiguous dna by id[1]

>>> mito_translator = Translate.unambiguous_dna_by_id[2]




>>>my_seq = Seq('GCCATTGTAATGGGCCGCTGAAAG', IUPAC.unambiguous_dna)

>>> standard_translator.translate(my_seq)
Seq(' AIVMGR*KG', IUPACProtein())

>>> mito_translator.trandate(my_seq)
Seq('AIVMGRWKG', [UPACProtein())

>>> standard_translator.trandlate to _stop(my_seq)
Seq('AIVMGR', IUPACProtein())



But a Cell hasn’t found a way for

>>>my_protein = Seq('AVMGRWKGGRAAG', IUPAC.protein)

>>> standard _translator.back trandate(my_proten)
Seq(GCTGTTATGGGTCGTTGGAAGGGTGGTCGTGCTGCTGGT!, IUPACUnambiguousDNA())



The End



|f you insist on changing

>>> mutable seq = my seg.tomutable()

>>> print mutable _seq
M utableSeq(' GATCGATGGGCCTATATAGGATCGAAAAT', IUPACUnambiguousDNA())

>>> mutable seq[5] ='T"
>>> print mutable _seq
M utableSeq(' GATCGTTGGGCCTATATAGGATCGAAAAT', IUPACUnambiguousDNA ()

>>> mutable seq.remove('T')

>>> print mutable _seq
MutableSeq('GACGTTGGGCCTATATAGGATCGAAAAT', IUPACUnambiguousDNA())

>>> mutable seq.rever s&()

>>> print mutable _seq
MutableSeq(' TAAAAGCTAGGATATATCCGGGTTGCAG', lUPACUnambiguousDNA())



