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] https://www.python‘org|

Python y Community

& python’ .

About Downloads Documentation Community Success Stories

Compound Data Types

Lists (known as arrays in other languages) are one of the

compound data types that Python understands. Lists can be
indexed, sliced and manipulated with other built-in

functions. More about lists in Python 3

[ "BANANA', 'APPLE', 'LIME']

[(e, "Banana'), (1, 'Apple'), (2, 'Lime')]

Python is a programming language that lets you work quickly
and integrate systems more effectively. »> Learn More
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All releases
Download for Windows

Source code bression syntax
Python 3.12.0

work as
Windows )
Note that Python 3.9+ cannot be used on Windows 7 or puping. More
macOS earlier.

5.666666666666 Not the OS you are looking for? Python can be used on

Other Platforms . .
many operating systems and environments.

iCaTee View the full list of downloads.

Alternative Implementations

Python is a programming language that lets you work quickly
and integrate systems more effectively. »> Learn More

https://www.python.org/ftp/python/3.12.0/python-3.12.0-amd64.exe -
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% Python 3.12.0 (64-bit) Setup

python

fllf'
windows

— X

Install Python 3.12.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

— |nstall Now
C¥lUsers¥kadota¥AppData¥Local¥Programs¥Python¥Python312

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

(] Use admin privileges when installing py.exe

[ Add python.exe to PATH Cancel
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Fxy I EANT, @Install Now,

% Python 3.12.0 (64-bit) Setup

Install Python 3.12.0 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

— |nstall Now
C¥lsers¥kadota¥MppData¥local¥Programs¥Python¥Python312

Includes IDLE, pip and doecumentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

pgtth (] Use admin privileges when installing py.exe
W s s :
@ Add python.exe to PATH; Cancel

WiﬂdOWS had py
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% Python 3.12.0 (64-bit) Setup

) Setup Progress

Installing:

Python 3.12.0 Standard Library (64-hbit)

\ python

fi-"- e :

w|nd0ws o e |
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% Python 3.12.0 (64-bit) Setup | Fzv 7’8‘:)\117 @Install Now,
A2 A b= IL#TTP, OEBBERET L

5. @Close,

Setup was successful ‘

Mew to Python? Start with the online tutorial and
documentation. At your terminal, type "py" to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using
Pvthon on Windows.

"r Disable path length limit

Changes your machine configuration te allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

.............................

python “@-

windows <lose
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Microsoft Windows [Version 10.0.22621.2u428]
(c) Microsoft Corporation. All rights reserved.

C:\Users\kadota>

Da=>rrk7ua>7 28, QnEp
2 b ZENTETNTT,
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Microsoft Windows [Version 10.0.22621.2u428]
(c) Microsoft Corporation. All rights reserved.

C:\Users\kadota>python -V
Python 3.12.0

C:\Users\kadcta>

@ Mpython -Vy ¥3T-> TET. VX
XF,. ®TRATWS L5112, EIT4
B4 MTPython 3.12.05 O LS5 HRL
TN—=YarES (THIFEL
3.12.0) FTRATWNIENK, © L®
A TPythony DAL SA A b—ILIC
SBELTWET,

12
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4 >R b= ILEERS

aYY K Fav 7k

Microsoft Windows [Version 10.0.22621.2428]
(c) Microsoft Corporation. All rights reserved. LR PF=ILIZERIH

LT, ® Mpython -hy ¥$T-
C:\Users\kadota>python -V Y -
Python 3.12.0 EZDEHIITRAFEFT, 1A=L

ISKBEL TWIK,  TPythony D&AHS
C:\Users\kadota>python -h ETFXINET.
usage: python [option] ... L-c cmd | -m mod | file | I
Options (and corresponding environment variables):
-b : issue warnings about str(bytes_instance), str(bytearray_instance)
and comparing bytes/bytearray with str. (-bb: issue errors)
: don't write .pyc files on import; also PYTHONDONTWRITEBYTECODE=x
: program passed in as string (terminates option 1list)
: turn on parser debugging output (for experts only, only works on
debug builds); also PYTHONDEBUG=x
: ignore PYTHON* environment variables (such as PYTHONPATH)
: print this help message and exit (also -? or —--help)
: inspect interactively after running script; forces a prompt even
if stdin does not appear to be a terminal; also PYTHONINSPECT=x
: isolate Python from the user's environment (implies -E and -s)
: run library module as a script (terminates option list)




A2RAF=ILIZKBL TWBIEENE
BORTER. © Tpython -Vi DI
&tH. @ Tpython -hy DIBED.
_ FPythony DABETREINET,
P avvr 7oy Te

C:\Users\kadota>

= avyk 7oy 7k

C:\Users\kadota>python -V
Python

C:\Users\kadota>|

B avy R 7oy e

C:\Users\kadota>python -V
Python

C:\Users\kadota>python -h
Python

C:\Users\kadota>
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C:\Users\kadota>




= avy R 7oy 7

C:\Users\kadota>python

Da=>rF7a 7 b 2HALT
PythonZEE)T HXY 2R LET,
@lE, BN SRTFINTWSELIC
BYFET, EPICE->T. EFRAS
HNELRYFT, EBEHI, Q Mpython,
Z*T')—( '} 9_‘/0




SCARRLCIZRNIZOK, PythonDig4E
IZ. @ ™>>; &5 TKLRY<—

H
Pythond e 72(>)) $3>EETR LTV,

Pythond 22> F2EITTEFd,

= 2YYF 702 7b - python

C:\Users\kadota>python
Python 3.12.0 (tags/v3.12.0:0fb18b0O, Oct 2 2023, 13:03:39) [MSC v.1935

64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>>




aa) SRPERE PythonD#& T X, ® Tquit()y ¥#TH
CATYY—2, ®DLS5Ica=e> R

C:\Users\kadota>python a7 rReFHEEDOL S L DHE
Python 3.12.0 (tags/v3.12.0:0fb18b0O, Oct 2 2023, 13:

64 bit (AMD64)] on win32 AZTWHIXOKT T,

Type "help", [fcopyright", "credits" or "license" for more information.
>>> quit()

C:\Users\kadota>
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Oa=w> F7a>7 ME#ignikeE,
b N @k, RMHPSERINTWVWSESIC
T a"]ﬁ*“ﬁﬁ/ﬁ' RYFET, EPICKHST. BEFRAAH
_ : NELRYET,
= 2y R 7oy 7h

C:\Users\kadota>




Maw> F7a>7 Mg nIREE,
g % “m *2 QlE. BRI SRTRINTWVWSESIC
/ RYFET, EMCELHST,. EFRAA
ek S RRGYET, A7 F2a>7 bLE
TE. Q@I + 1) 2FE1TFLTH2 W
RPN WIS L ZHERALTY
1 ’
FEEABITY R, 5713,
FEENYF J74NELTRFEINTVETEA.

C:\Users\kadota>1 +
1" [T, AERI N Y
%WTﬁﬁjﬂﬁﬁ

R
L

C:\Users\kadota>




B 7N 1Y 75 *'JFE%B

AV F 7027k - python

C:\Users\kadota>1 + @ rpyfhom ¥T- .

L L = G A I S B A : N . Jf BE
EF%M’FTHEZL?’D??L\ \ J740&L TERHS Python& 28} L 73R &,

C:\Users\kadota>python
Python 3.12.0 (tags/v3.1210:0fb18b®, Oct 2 2023, 13:03:39) [MSC v.1935

64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for more information.

>>>




aYY k 027k - python

C:\Users\kadota>1 +
1! ‘i WJBJV/F ; “\ @rl'l'l_l

Elfﬂf_f“'éf 70473 A \ J714IEL TREH S
rEEE 7 ’ PBEEFTIL. ELL2EWSE

C:\Users\kadota>python ARBRBTRINTWSEZ tHaHHrY T,
Python 3.12.6 (tags/v3.12.0:0fb18b0, Oct 2 2023, 13:NENIE=E-AVN Sy ls BV hy Ml N ak SN 12 11011

B ey e . REDERSELCODBPLVLET,

Type "help"/ "copyright", "credits" or "license" for

>>> 1 + 1

2
>>> |




_-.-_E’J 'JFE%S

AV F 7027k - python

C:\Users\kadota>1 +
1" [T, AERI N Y ‘ ‘
#ﬁ%{’ﬁﬁjﬁ B707 535 A B

C:\Users\kadota>python
Python 3.12.0 (tags/v3.12.0:0fb18b®, Oct 2 2023, 13:
64 bit (AMD64)] on win32
Type "help", "copyright", "credits" or "license" for . . )\ .
>>> 1 + 1 @ I 1 DEHITITEIAAT, £
2 BOEH(ZNIFEIZad) IEEZENRAL

>>> aa = 5 THRATS2LHTEET, B34,

>>> aa

5 RDFTT Toay ¥ITBAL X, DO
>>> | FTHEIDNELLERTRIINET,




aYY K Fav 7k

C:\Users\kadota>1 +
1" F.AWIVYYFR ‘ NV R,
BERIELG TOT 35 A f \ J714)EL TRHFAES

C:\Users\kadota>python

Python 3.12.0 (tags/v3.12.0:0fb18b®, Oct 2 2023, 13:
64 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for
>>> 1 + 1

2

>>> aa = 5

>>> aa

5]

>>> quit() @

3 CPython%#27,
C:\Users\kadota>
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C' @& biopython.org
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"biopython

Documentatio”
Download

Mailing lists

News

Biopython Contributors
Scriptcentral

Source Code

GitHub project
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/A RAM=ILT
4 GRFNEH

RNy =

FIALET, 22T,

THLZ%BDOBiopythondA4 > X b=l
*1TWFEJ, @Download% 27V v 7,

Edit this page on GitHub

Biopython

See also our News feed and Twitter.

Introduction

Biopython is a set of freely available tools for biological computation
written in Python by an international team of developers.

It is a distributed collaborative effort to develop Python libraries and
applications which address the needs of current and future work in
bioinformatics. The source code is made available under the Biopython
License, which is extremely liberal and compatible with almost every
license in the world.

We are a member project of the Open Bioinformatics Foundation (OBF),

who take care of our domain nhame and hosting for our mailing list etc.
The OBF used to host our development repository, issue tracker and
website but these are now on GitHub.

This page will help you download and install Biopython, and start using
the libraries and tools.

28
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/X' Download - Biopython X +
| & C & biopython.org/wiki/Download

NN/

biopython

Documentation
Download

Mailing lists

News

Biopython Contributors
Scriptcentral

Source Code

GitHub project

THLOBiopythond A > X b=l
*TVWFEF T, @Download% 2') v 7,
BENE NDIRE, Blnstallation
Instruction®R A 5 L5 I, FEX—-
VI TICBE,

Download

Current Release -1.81 - 12
February 2023

See also What's new.

Files

Biopython 1.81

¢ biopython-1.81.tar.gz 17Mb — Source Tarball
¢ biopython-1.81.zip 19Mb — Source Zip File

¢ Pre-compiled wheel files on PyPI

e Tutorial-1.81.pdf — Documentation

Installation Instructions

All supported versions of Python include the Python package
management tool pip, which allows an easy installation from the

command line on all platforms. Try:
29



O CALBRL, 1R M=ILDOEAXRRFIL,

o 5 ~ AR F7ar T P TOERITY B
/\YY ,7'_‘/0)4 A I‘_’l/3 H<Tt. oF Y-

v =
/X' Download - Biopython X +

| € C & biopython.org/wiki/Downlgad

| ® O 6@ 7

Installation Instructions

All supported versions of Python include the Python package
management tool pip, which allows an easy installation from the

NN/

biopython

command line on all platforms. Try:
pip install biopython
For updating an older version of Biopython try:

pip install biopython —--upgrade
Documentation

Download This will remove older versions of Biopython and NumPy before it installs

Mailing lists the recent versions.

News Should you wish to uninstall Biopython:
Biopython Contributors
Scriptcentral pip uninstall biopython

Source Code

GitHub project If pip is not already installed you may need to update your Python, but
first try:
python -m ensurepip -
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L CARRLC, 41 R F—ILDOEERIL,

\ >) > AR F7ar T P TOERITT 5
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/X' Download - Biopython X +
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Installation Instructions

management tool pip, which allows an easy installation from the '

, All supported versions of Python include the Python package

command line on all platforms. Try:

"biopython

For updating an older version of Biopython try:

pip install biopython —--upgrade
Documentation

Download This will remove older versions of Biopython and NumPy before it installs

Mailing lists the recent versions.

News Should you wish to uninstall Biopython:
Biopython Contributors

Scriptcentral pip uninstall biopython

Source Code

GitHub project If pip is not already installed you may need to update your Python, but
first try:

python -m ensurepip -
31
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C:\Users\kadota>




= CABRRL, 1 A P=ILOEERFIL.
) 35 ~ A9 P70 7 b TOERITT S
/\“/,7_‘/0)4 /Z I‘_’l/6 3Td, 2FY, @nav> %2
R E—-LT,. ®a=>FrF7v0>7 M®
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C:\Users\kadota>pip install biopython




"
IS =TI DA YA k=0T

IYYR 707k - pip installbi X + v

42X =LA
C:\Users\kadota>pip install biopython g—Fk, biopy’rhoni‘:“t‘;“(“’ﬁr {.

Collecting biopython \ — 1.
Obtaining dependency information for biopython fron numpyb 4 2 F—ILINZET,

honhosted.org/packages/53/dc/95a8a6021d3bU9f3ab977U86b20e8e588e887c9e01
6a2l17ualcO26cUae7f/biopython-1.81-cp312—cp312-win_amdéd.whl.metadata

Downloading biopython-1.81-cp312—-cp312-win_amdé64.whl.metadata (13 kB)
Collecting numpy (from biopython)

Obtaining dependency information for numpy from https://files.pythonh
osted.org/packages/28/75/3b679bU41713bb60e2e8f6e2+87be72c971c9e718b1lcl7b
8+87u92u40ddca8/numpy-1.26.2-cp312-cp312-win_amdéd.whl.metadata

Downloading numpy-1.26.2-cp312-cp312-win_amdéd.whl.metadata (61 kB)
eta 0:00:00
Downloading biopython-1.81-cp312—-cp312-win_amdéd.whl (2.7 MB)
eta 0:00:00

Downloading numpy-1.26.2-cp312-cp312-win_amdéd.whl (15.5 MB)

eta 0:00:00
Installing collected packages: numpy, biopython




= A2RA M- ILERTEDOIKE, ODITD
o > S _ Successfully installed¥ \5 s2# M
INYT =2 DA AP=IE |s5ct. 8122 - LBl <
W2 bhhrYFET, Qa7

T AwEIIh B 7 FAEAAHLREICR > TV
Collecting biopython NDT. —BRTLTHKTT,

Obtaining dependency information for biopython from titips.7/TLtesS.pyL
honhosted.org/packages/53/dc/95a8a6021d3bU9f3ab977U86b20e8e588e887c9e01
6a217dalc026cUae7f/biopython-1.81-cp312—cp312-win_amdéd.whl.metadata

Downloading biopython-1.81-cp312—cp312-win_amdé64.whl.metadata (13 kB)
Collecting numpy (from biopython)

Obtaining dependency information for numpy from https://files.pythonh
osted.org/packages/28/75/3b679bU41713bb60e2e8f6e2+87be72c971c9e718b1lcl7b
8+87u92uU0ddca8/numpy-1.26.2-cp312-cp312-win_amdéd.whl.metadata

Downloading numpy-1.26.2-cp312-cp312-win_amdé6l.whl.metadata (61 kB)
eta 0:00:00
' Downloading biopython-1.81-cp312-cp312-win_amdéd.whl (2.7 MB)
eta 0:00:00

Downloading numpy-1.26.2-cp312-cp312-win_amdé6d.whl (15.5 MB)
eta 0:00:00

Installing collected packages: numpy, biopython
Successfully installed biopython-1.81 numpy-1.26.2

[ ] A new release of pip is available:
[ ] To update, run:

C:\Users\kadota>
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Edit this page on GitHub

Biopython

See also our News feed and Twitter.

Introduction

Biopython is a set of freely available tools for biological computation
written in Python by an international team of developers.

It is a distributed collaborative effort to develop Python libraries and
applications which address the needs of current and future work in
bioinformatics. The source code is made available under the Biopython
License, which is extremely liberal and compatible with almost every
license in the world.

We are a member project of the Open Bioinformatics Foundation (OBF),
who take care of our domain nhame and hosting for our mailing list etc.
The OBF used to host our development repository, issue tracker and
website but these are now on GitHub.

This page will help you download and install Biopython, and start using
the libraries and tools. _ M
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Documentation
Download
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Documentation

(DBiopythonD EAMY % FI AL % BN
L*J. @Documentationz2') v 7,
7 I NIdtk2 RERIEOSNE T,
Bl Z I EXFH %23 RBEFIC 7 I / BLlC
5 (Sequence) ¥ LTHRYFZE->T<N3
QSeq AN FIAGERTHET, O
x72VYw7,

New to Biopython? Check out the Getting Started page, or follow one of

the links below.

¢ The Biopython Tutorial and Cookbook contains the bulk of
Biopython documentation. It provides information to get you started
with Biopython, in addition to specific documentation on a number of

modules

HTML, PDF

* API documentation for Biopython modules is generated directly from

source code comments Sphinx autodoc:

Biopython API (latest release), and Biopython API (in-development).

ii documentation

Seq and SegRecord objects

o Bio.SeqlO - sequence input/output
o Bio.AlignlO - alignment input/output
o Bio.PopGen - population genetics

n Rin DNR _ otriinrtiiral hininfarmatice
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/X' Handling sequences with the Se X +
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, » Wiki Documentation

"biopython Handling sequences with the Seq |
class. |

In Biopython, sequences are usually held as ~ Seq" objects, which add }
various biological methods on top of string like behaviour.

Edit this page on GitHub

This page describes the Biopython scq object, defined in the Bio.seq
Documentation module (together with related objects like the Mutableseq, plus some
Download general purpose sequence functions). In addition to this wiki page, there
Mailing lists is a whole chapter in the Tutorial (PDF) on the seq object - plus its API

N documentation (which you can read online, or from within Python with the

help command).

Biopython Contributors

Scriptcentral If you need to store additional information like a sequence identifier or
Source Code name, or even more details like a description or annotation, then we use
GitHub project a seqrecord object instead. These are the sequence records used by
the seqro module for reading and writing sequence files.
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The Seq Object
, The seq object essentially combines a Python string with biological

methods. For example:

b I O pyt h O n >>> from Bio.Seq import Seqg

>>> my seq = Seq("AGTACACTGGT")
>>> my seq
Seq ("AGTACACTGGT")

Biopython doesn’t know if this is a nucleotide sequence or a protein rich
in alanines, glycines, cysteines and threonines. If you know, keep this
Documentation mind when you call methods like (reverse)complement - see below.
Download

Mailing lists General methods

News The seq object has a number of methods which act just like those of a
Biopython Contributors Python string, for example the find method:

Scriptcentral

>>> from Bio.Seq import Seq
>>> my dna = Seq("AGTACACTGGT")
GitHub project >>> my dna

Seq ("AGTACACTGGT")

>>> my dna.find ("ACT")

Source Code

5

>>> my dna.find("TAG")
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biopython

Documentation
Download

Mailing lists

News

Biopython Contributors
Scriptcentral

Source Code

GitHub project
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The Seq Object |

The seq object essentially combines a Python string with biological
methods. For example:

>>> from Bio.Seq import Seq

{ >>> my seq = Seq ("AGTACACTGGT")
>>> my seq
Seq ("AGTACACTGGT")

Biopython doesn’t know if this is a nucleotide sequence or a protein rich
in alanines, glycines, cysteines and threonines. If you know, keep this
mind when you call methods like (reverse)complement - see below.

General methods

The seq object has a number of methods which act just like those of a
Python string, for example the find method:

>>> from Bio.Seqg import Seq
>>> my dna = Seq("AGTACACTGGT")
>>> my dna

Seq ("AGTACACTGGT")

>>> my dna.find ("ACT")

5

>>> my dna.find("TAG")
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methods. For example:

biopython

el from Bio.Seq import Sedq]

>>> my seqg = Seq("AGTACACTGGNg
>>> my_ seq

'AGTACACTGGT")

Seq(

Documentation

Download

Mailing lists General methods

News

Biopython Contributors Python string, for example the find method:

Scriptcentral

B10.

=>>> from

4]

[ ]

q import Seq
q ("AGTACACTGGT")

o

Source Code

4]

>>> my dna

GitHub project >>> my dna
Seq ('AGTACACTGGT')
>>> my dna.find ("ACT")
5
>>> my_dna.find ("TAG")

¥ 91%. BiopythonDSeq%tzFIA T
T3L51ca—- FIRL, OREEHS
% - to_o

The seq object has a number of methods which act just like those of a

The seq object essentially combines a Python string with biological

Biopython doesn’t know if this is a nucleotide sequence or a protein rich
in alanines, glycines, cysteines and threonines. If you know, keep this
mind when you call methods like (reverse)complement - see below.
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C:\Users\kadota>python
Python 3.12.0 (tags/v3.12.0:0fb18b0, Oct 2 2023, 13:03:39) [MSC v.1935 6
4 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for more information.
>
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C:\Users\kadota>python HBTWRWZ ¥H 65, Biopython?Seq

Python 3.12.0 (tags/v3.12.0:0fb18b0®, Oct 2 2023, 1. S s S [~ #a | 5

Type "help", "copyright", "cr/dits" or "license" for more information.

>>> from Bio.Seq import Seq
b |
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The Seq Object WMIEEEVNTVWET, ERAYICIE

/ The seq object essentially combines a Python AGTACACTGGT tiﬁ%ﬁﬂ?!l T“'d' 75*\ 7 =
. methods. For example ) BEFIOTEED H 555 TT (Al

biOpython >>> from Bic.Seq import Seq 75;>‘ C‘i“/z%/r N Gl 7\‘ l) v

. TRRALF=2),
Python Tools for )
= isle g AGTACACTGGT")
Computational
Molecular Biology Biopython doesn’t know if this is a nucleotide sequence or a protein rich
_ in alanines, glycines, cysteines and threonines. If you know, keep this
Documentation mind when you call methods like (reverse)complement - see below.
Download
Mailing lists General methods
News The seq object has a number of methods which act just like those of a
Biopython Contributors Python string, for example the find method:
Scriptcentral
Source Code >> from Bio.Seq i:?.p:':E Seq
- :jy_:lr_a = Seq("AGTACACTGGT")
GitHub project >>> my dna
Seq ("AGTACACTGGT')
>>> my_ dna.find ("ACT")
>>> my_dna.find ("TAG") s
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C:\Users\kadota>python

Python 3.12.0 (tags/v3.12.0:0fb18b0®, Oct 2 2023, 1.

4 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" fo:

>>> from Bio.Seq import Seq

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

>>> my_seq - < R ey = P
Seq("AGTACACTGGT ") ZDFSCTFHaA7Y FEEITLERZER,
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/X' Handling sequences with the Se X +
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The Seq Object
, The seq object essentially combines a Python string with biological
methods. For example:

b I O pyt h O n >>>1from Bio.Seq import Seqg

>>>Imy seq = Seq("AGTACACTGGT")

>>>lmy seq
Seq ("AGTACACTGGT")

Biopython doesn’t know if this is a nucleotide sequence or a protein rich
in alanines, glycines, cysteines and threonines. If you know, keep this
Documentation ind when you call methods like (reverse)complement - see below.
Download

General methods

News The seq object has a number of methods which act just like those of a

Mailing lists

Biopython Contributors Python string, for example the find method:

Scriptcentral
>>> from Bio.Seq import Seq

Source Code >>> my dna = Seq("AGTACACTGGT")

GitHub project >>> my dna

Seq ("AGTACACTGGT")

>>> my dna.find ("ACT")
5
>>> my dna.find("TAG") -
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