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> ~ =LA YRF=ILENTV BPythond)
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® o =3 student — -zsh — 88x28 ¥, 9—3IF )Lz EL. Opython

~ % python >/ F“i,ﬁ\:\: Zb‘ﬁi‘l‘ﬂi Li‘:o

zsh: command not found: python

~ % 1

Last logiij Mar 28 16:49:30‘ ttys000 YA, @pYThont:fﬁﬂ’)“H Y (% 3= 4



" J Qpython3 & A7), @developer™y =

R RS S HBENDTA VR F—LHBBEL LW
nyhond)/\ ~/ 3 /EEEI IAvE-—TEEHIT, ® T5T<A
® O 00 student — -zsh — 88x28 v R |‘\—l|/L EITHh?, WS Ay

Last login: Thu Mar 28 10:49:30 on ttys@00 t_“/‘bﬁﬁﬁ-ﬁi‘nf: 5. @’r YA b=

~%% WEI7YYw I,
zsh: d not found: python
~ % python3 '

xcode-select: note: No developer tools were found, requesting install.

If developer tools are located at a non-default location on disk, use “sudo xcode-select
——switch path/to/Xcode.app”™ to specify the Xcode that you wish to use for command line
developer tools, and cancel the installation dialog.

See iman xcode-select”™ for more details.

~ %

“python3" Y Y RZRTIBICEF. AV RF1rTROY
INY=ILDBRETT, YV—IZSTSAIVARM=ILLETH?
'?; ARV RZA4TRAYNY =)L E2STYIVO—RULTA VA=Y

Blchd "M Y AR—)L" BBRL T EE W, '
Frotl 1YAK=




" S I
Python®D/N—< a3 > b%:

® O 00 student — -zsh — 88x28
Last login: Thu Mar 28 10:49:30 on ttys@00

[~ % p
zsh: d not found: python
'~ % python3

xcode-select: note: No developer tools were found, requesting insta

®python3¥ AAH. @developer*y —IL
BNENDTA VA P—=IBSEL LW
IAyE—IkyHic, ® 153 A
AP =ILLETHT?) EWVIAY
t—IHERTIINES, @A R M-
IWE 7w 7, [ERFERNIETRY
NE-oRE&TS%72Yv7235%r,. @
A 2Ab=ILERA%BLET,

If developer tools are located at a non-default location on disk,

——switch path/to/Xcode.app”™ to specify the Xcode that you wish to use for command line

developer tools, and cancel the installation dialog.

See “man xcode-select® for more details.

~ %1

VIR 7PEA VA=)
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" I 1
Python®D/N—< a3 > b%:

® O =0 student — -zsh — 88x28
Last login: Thu Mar 28 10:49:30 on ttys@00

~%p
zsh: d not found: python
'~ % python3

xcode-select: note: No developer tools were found, requesting insta
If developer tools are located at a non-default location on disk, U
——switch path/to/Xcode.app”™ to specify the Xcode that you wish to

@python3¥ AH. @developer*y —IL
HBENDTA VA= ILHBSEL LW
IAyE—IryHic, ® 53 A
JAP=NLLETH?) EWVHAY
t—INERFINES, @R M-
WE7) w7, ERAFAERNIPRTT
NE=SRIETS%72Y)Vv 233, @
AAP=ILZHBLET, 1R
P—ILETLES@®OETE27Y)Y 7,

developer tools, and cancel the installation dialog.
See 'man xcode-select® for more details.
~ %[
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" JEE— 1
Python®D/N—< a3 > b%:

® O student — Python — 88x28

Last login: Thu Mar 28 17:04:56 on ttys000

'~ % python

zsh: command not found: python

'~ % python3

xcode-select: note: No developer tools were found, requesting insta
If developer tools are located at a non-default location on disk, U
——switch path/to/Xcode.app’ to specify the Xcode that you wish to
developer tools, and cancel the installation dialog.

See “man xco elect’ for more details.

'~ % python3

Python 3.9.6 fault, Feb 3 2024, 15:58:28)

[Clang 15.0.0 (clang-1500.3.9.4)] on darwin

Type "help", "copyright", "credits" or "license" for more informati
>>>

®python3¥ AAH. @developer*y —IL
HBENDTA VA= ILHBSEL LW
IAYyE—IyHic, ® 1573 A
AP =ILLETHT?) EWVIAY
t—IhETRINES, @A R M-
WE7) w7, ERAFAERNIPRTT
NE=5RET3%72Y)Vv 733, @D
AAP=ILZHBLET, 1R
P—IWETLES®OETZ27YY 7,
H5—EQ@python3¥ BIFLTHB L,
SEIRISHLELE, (Ncode® A >
A b= L% LK THPythonH #E) L T
DT, 22TIEZDF FXcodeld
AR = NEFICHEAET, )




= N (D#2&) L 7=Pythond/N— ' a > |E,
S 3T 4 o 23.9.6THB U HHRATEZ L1,
PY'thﬂo)/\ v 3 /ﬁgﬁi @quit() E XA L TPythonE# 7,

O @) = student — -zsh — 88x28

Last login: Thu Mar 28 17:04:56 on ttys0e@ B
~ % python

zsh: command not found: python

~ % python3

xcode-select: note: No developer tools were found, requesting install.

If developer tools are located at a non-default location on disk, use “sudo xcode-select
——switch path/to/Xcode.app”™ to specify the Xcode that you wish to use for command line
developer tools, and cancel the installation dialog.

See 'man xcode-select’ for more details.

~ % python3

Python 3.9.6 (default, Feb 3 2024, 15:58:28)

[Clang 15.0.0 ,(clang-1500.3.9.4)] on darwin

Type "help", pyright", "credits" or "license" for more information.
>>> quit()
...%I




Python®D/N—< 3 i

® @ = student — -zsh — 88x28

Last login: Thu Mar 28 17:04:56 on ttys000
~ % python

zsh: command not found: python

~ % python3

@which python3¥ AA L. Python3®

EENEICHEINEHRALD

| /usr/bin/python3T# % 2 ¥ HFEZRT

TF LA, BB, ZDPython3.9.61.
JRATLR T LA R M=LEINTW
57 b7 ERLTWSHEM
BHY., HIREFTICEKRLTHEETET,

xcode-select: note: No developer tools were found, requesting install.
If developer tools are located at a non-default location on disk, use “sudo xcode-select
——switch path/to/Xcode.app”™ to specify the Xcode that you wish to use for command line

developer tools, and cancel the installation dialog.

See “man xcode-select® for more details.
~ % python3

Python 3.9.6 (default, Feb 3 2024, 15:58:28)
[Clang 15.0.0 (clang-1500.3.9.4)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> quit()
~ % which python3
/usr/bin/python3

..%D
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Ny —=3NDA4 X b—IL(optional)
Biopython® EARa97%: F| % (optional)
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@ @ Welcome to Python.org

C M 2 python.org

Python

& python’ o, I -

About Downloads Documentation Community Success Stories News Events

Functions Defined

The core of extensible programming is defining
functions. Python allows mandatory and optional
arguments, keyword arguments, and even arbitrary
argument lists. More about defining functions in

Python 3

Python is a programming language that lets you work quickly
and integrate systems more effectively. > Learn More
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b—ILABEZHAL X, OPythond
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® © ® @ Welcome to Python.org

< C M 25 python.org

Python

AT 5HDEENITL VA, FIAIE
CDMacERIETIE@ON L S5 ITRA T,
| LA >R F—ILER (3.9.6) LY#F
Lwi=Ya> (3.13.3) Ths2t
&ﬁmf*tmf\@iauvao

& python’ .

About Downloads Documentation Community Success Stories News Events

All releases
Download for magOS

Source code
Python 3.13.3

Windows
Not the OS you are lobking for? Python can be used on

macOS many operating systems and environments.

View the full list of downloads.
Other Platforms

License

Alternative Implementations

Python is a programming language that lets you work quickly
and integrate systems more effectively. 2> Learn More

https:/fwww.python.org/downloads/macos/
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O @® # Welcome to Python.org

<« > C M 25 python.org

Python

e python’ .

About Downloads Documentation i Success Stories News Events

##. | python-3.13.3-macos11.pkg

ation

’ nvith Python, and
Frotil ightforward: the operators

¢ morr asexpected; parentheses () can

be used for grouping. More about simple math

functions in Python 3.

Python is a programming language that lets you work quickly

and integrate systems more effectively. 2> Learn More




gy>a—RKU7pkg7 74 ILEST D

-_ “ o * 7
Py.l.hono),f Z I‘ —Il/ llzzz;\/QLt’Ik%o OHElr 3% 7

® ¢ & Python®1 > X k=)L a8

&S5 ZEFPython1 YA k=5

This package will install Python 3.13.3 for macOS 10.13 or later.
® BUSHIK
Python for macOS consists of the Python programming language
interpreter and its batteries-included standard library to allow easy
access to macOS features. It also includes the Python integrated
development environment, IDLE. You can also use the included pip to
download and install third-party packages from the Python Package
Index.

At the end of this install, click on Install Certificates toinstalla
set of current SSL root certificates.

Free-threading support

NEW for 3.13: This installer package can now optionally install an
additional build of Python 3.13 that supports the experimental free-

~ threading feature (running with the global interpreter lock disabled).
See the installer ReadMe and the release notice for more information.

U

it
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" JEE—— APl
Pythond 4 > 2 +—L5 V00 s, IEE

® ¢ & Python®1 YA M=)l a8

PNULAS I E

This package will install Python 3.13.3 for macOS 10.13 or later for the
following architecture(s): armé4, x86_64.

Certificate verification and OpenSSL

This package includes its own private copy of OpenSSL 3.0. The
trust certificates in system and user keychains managed by the
Keychain Access application and the security command line utility are
not used as defaults by the Python ==1 module. A sample command
scriptis included in /Applications/Python 2.13toinstall a
curated bundle of default root certificates from the third-party
certifi package (https:/pypi.org/project/certifi/). Double-click on
Install Certificatestorunit.

The bundled pip has its own default certificate store for verifying
download connections.

Install Options

You can control some aspects of what is installed by this package. To
see the options, click on the Customize button in the Installation
Type step of the macOS installer app. Click on a package name in

tha liet chauam ta cnn mara infarmatinn Al it that Aantinn

74 ford P &RiF... R% filr S
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l_ L21) v 7 LR, Ofelr 5% 7
PY"'hOfIO) ,f Z I‘ = Il/6 ") Y 7\j®:\il1%?®ﬁt‘}‘%»o

@ ¢ & Python®1 YA M=)l 8

ERFEREN
HISTORY AND LICENSE

HISTORY OF THE SOFTWARE

Python was created in the early 1990s by Guido van Rossum at
Stichting Mathematisch Centrum (CWI, see https://www.cwi.nl) in the
Netherlands as a successor of a language called ABC. Guido remains
Python's principal author, although it includes many contributions from
others.

In 1995, Guido continued his work on Python at the Corporation for
National Research Initiatives (CNRI, see https://www.cnri.reston.va.us)
in Reston, Virginia where he released several versions of the software.

In May 2000, Guido and the Python core development team moved to
- BeOpen.com to form the BeOpen PythonLabs team. In October of the
. same year, the PythonLabs team moved to Digital Creations (now
Zope Corporation, see hitps://www.zope.dev). In 2001, the Python
Software Foundation (PSF, see https://www.python.org/psf/) was
formed, a non-profit organization created specifically to own Python-

related Intellectual Property. Zope Corporation is a sponsoring

member of the PSF.
TV k.. &F... R% i3
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ERAFERY
HISTORY AND LICENSE
2 UHic

~ ™ HISTORY OF THE SOFTWARE
AY)7aE

® {EF

CDYI7RIx7DA VA=V ERTBIR, V7 b7z 7ERFERNOREI
AT SILEHNBDET, )

AVAR=ILEHTIBICR, "ABTZI"EZ7VvI7LTLEEW, 1VAM=IEF
Y2EILTA VA R=2ZRTIHHEER, "BIELBEW Z2V v 7 LTLEEW,

ERFERNERT FAELEW FABTS :

Zope Corporation, see https://www.zope.dev). In 2001, the Python
Software Foundation (PSF, see https://www.python.org/psf/) was
formed, a non-profit organization created specifically to own Python-
related Intellectual Property. Zope Corporation is a sponsoring
member of the PSF.
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Congratulations! Python 3.13.3 for macOS 10.13 or later

BUSIC was successfully installed.

One more thing: to verify the identity of secure network
connections, this Python needs a set of SSL root certificates. You
can download and install a current curated set from the Certifi
project by double-clicking on the Install Certificates iconin

the Finder window. See the ReadMe file for more information.
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‘ Congratulations! Python 3.13.3 for macOS 10.13 or later
BUBIC was successfully installed.

AvI1m cure network
acu
o Pr—
FHNE L root certificates. You
e - (| | set from the Certifi
hoiet4 ( ' L Certificates icon in
r more information.
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75“73'?’311& ero

| NN Python 3.13 =< 568 ¥

EX:1)] = 5 B 14X B

@) AirDro
X8 P ¢/ IDLE.app ¥H 15:21 188KB ZFZ S Usr—vgv

@ BEDEE Install Certificates.command 2025448908 0:04 1KB #—==FJU7h
A PFUr—v3y ‘s License.rtf 2025%¥ 4898 0:04 I5KB YyFTFF+FAMERE
& Python Documentation.htmi SH 15:21 )

=& FRIkv7 & Python Launcher.app >H 15:21 398 KB Z7ZSUr—v3v
B il "3 ReadMe.rtf 2025% 4H9H 0:04 5KB YwFTFFAMEE

Update Shell Profile.command 2025 4898 0:04 3KB 4—=74-TYUJhk
® ¥ova-K

@\ Macintosh HD > B@ 77U % > > 4 Python 3.13
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~ = #HICI—IFLERBLET. O
’f 7 X I‘ - JI/EEE?JQI python3 —-version¥ XA L. Python
O O _ student — -zsh — 70x23 0)/“—“/\‘3 ‘/iﬁﬁa’]\‘kbij—o f&:j:s\ @
Last login: Wed Apr 16415:42:32 on ttys000 python3 -VTHRERIS/N—Y a > %5
~ % python3 -—version‘ RTBZ2eHDTEEFT, 2HITLY,
Python 3.13.3 go>a—FLTA A= LT

~ % python3 -V R S _
Python 3.13.3 Python 3. I3.30’IELK A >R b=

~ % I INFEZEEHRATEFELL,
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@ Mpython3 -hy ¥ TH¥., 2NH&HS
ICRAFT, BRAICARAP—ILY

rk/Versions/3. 13/Resources/Python.

" A
~ =
’f s A I‘ - ’lfﬁgﬁnﬂwz nr3.13.30Ekiz. @
PP 53 student — -zsh — 70x23 /Library/Frameworks/Python. framewo
Last login: Wed Apr 16 15:42:32 on ttys000
~ % python3 --version app/Contents/Mac0S/PythonT&%H % 2
Python 3.13.3 rHhbhryY T4,

~ % python3 -
Python 3.13.3
~ % python3 -

usage: /Library/Frameworks/Python.framework/Versions/3.13/Resources/Py

thon.app/Contents/Mac0OS/Python [option] ... [-c cmd | -m mod | file |

-] [arg]

Options (and corresponding’nvironment variables):

-b
mparing

: 1ssue warnings about converting bytes/bytearray to str and co

bytes/bytearray with str or bytes with int. (-bb: issue error

: don't write .pyc files on import; also PYTHONDONTWRITEBYTECOD

: program passed in as string (terminates option list)
: turn on parser debugging output (for experts only, only works

debug builds); also PYTHONDEBUG=x

: ignore PYTHONx environment variables (such as PYTHONPATH)
: print this help message and exit (also -? or —--help)
: inspect interactively after running script; forces a prompt e
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= N Finderz#2&) L T. command + Shift
~ — = + GE# L. ®GMac0SE TN/
'f 7 Z I‘ /LEEE?J@:; (/Library/Frameworks/Python. frame

PP =5 student — -zsh — 70x23 work/Versions/3. 13/Resources/Pytho
Last login: Wed Apr 16 15:42:32 on ttys0eo n.app/Contents/Mac0S) @ EZEIC
~ % python3 —-version aAERLT, Y9-8 T ¥, .

Python 3.13.3

~ % python3 -V

Python 3.13.3

~ % python3 -h

usage: /Library/Frameworks/Python.framework/Versions/3.13/Resources/Py
thon.app/Contents/Mac0OS/Python [option] ... [-c cmd | -m mod | file |

-] [argl
Options (and corresnondina enviranment variahlec):
b : 1ssue warr @ Macintosh HD
mparing
bytes/byte 80
s) PTOT=3Y
E?X ¢ don’t wrif ons/3.13/Resources/Python.app/Contents/MacOS Q
-c cmd : program pc
-d : turn on p¢ S475"Y > Frar > Pyt > Vers > 313 > Res: > Pyt > Contents > MacOS
on
debug buil
-E : ignore PY1
-h : print this
-1 : inspect 1ir
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Last login:
~ % python3

Python 3.13.3
~ % python3 -V
Python 3.13.3
~ % python3 -h
usage: /Library/Frameworks/Python.framework/Versions/3.13/Resources/Py

£ RAPM—=IE

= student — -zsh — 70x23

Wed Apr 16 15:42:32 on ttys000
--version

FinderZ#2&) L T. command + Shift
+ 6= L. GMac0SFE TD/XR
(/Library/Frameworks/Python. frame
work/Versions/3. 13/Resources/Pytho
n.app/Contents/Mac0S) %@ EZEIC
AERLT, V99— TE, 2D
F7ANIHERINE T, @Python”
AaA>%7)vI73 5k, .

thon.app/Contents/Mac0S/Python [option]

-] [arg]
Options (and corr
: i1ssue warr

-b
mparing

bytes/byte

: don't writ

: program p:
: turn on pq

debug buil

: ignore PY1
: print this
: inspect 1ir

@ BEDEE

A FTUVr—3yv

FROkwT
D &%
©® ¥ovn—K

¢ iCloud Drive
& Update
> OneDrive

[-c cmd | -m mod | file |

es*d'inn enviranment variahlec):

= v ©v Q
ooo

B

< MacOS

<>

5]

Al

H Python 2025# 4898 0:04 118 KB UnixE{TZ7 71

B MacintoshHD > @8 5-> BB Fr=> BB Py > BB Ve > BB 3
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AR —1»5%%‘?&5

00 student — Python — Python — 70x23

Last login: Wed Apr 16 15:57:38 on ttys001l
~ % /Library/Frameworks/Python.framework/Versions/3.1
n.app/Contents/Mac0S/Python ; exit;
Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:4
.0 (clang-1500.3.9.4)]1 on darwin

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

<@~

Finderz#&) L T. command + Shift
+ GZH L. GMac0SE TN/
(/Library/Frameworks/Python. frame
work/Versions/3. 13/Resources/Pytho
n.app/Contents/Mac0S) Z@REZEIC
AERLT, YV9—>%T ¥, 2D
7ANIHBERENE T, @Python7
A% 7Y wI7F 3. Hr-II®
PythonHE2E) L =KD 9 — I +LH°
RELET. COLSITIR =N
Li=/X—Y a >DPythonk2&2FHT =%
WA, 1R P—ILELBLTWY
2rEZionxd,
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Python® #c

Last login
~ % python

7

= student — -zsh — 70x23

kj Apr 16 16:59:36 on ttys000
3

9—3IFIZFAL TPythonZiieE) L
F9, EE. © Tpython3y ¥IT-
—( l) 9_‘/0
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t %XT 2 IZ. @ ™>>; L5 TKHRY <2 —
S 7 (>)1 H3IHEHETRATVWAIL,

CABRRLCICENIZ0K, PythonDiz4E

|
Pythond it
@00 student — Python — 70x23 Python 22> F%EITTEE7,

Last login: Wed Apr 16 16:59:36 on ttys000

~ % python3
Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15.0

.0 (clang-1500.3.9.4)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>>
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student — Python — 70x23

Python® #c

o000
Last login: Wed Apr 16 16:59:36 on ttys000

~ % python3
Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:

.0 (clang-1500.3.9.4)]1 on darwin
Type "help"
>>> quit()f]

SABRLIZERNIZ0K, PythonDig4E
X, @ >, &5 TRy <2—
7 ()1 B3 EHETRA TVWIL,
Python®d 22> F2ETTEZ T,
Pythond# T &, @ Mquit()y ¥$TH
- A/T“ l) 9_ yo

7T e NJ T ] LV LuTry ENT e U

‘copyright", "credits" or "license" for more information.
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= P O —IFILREBENDIKE, 9—3F
> N IWETIE, QT + 1) ZEITFLTH2
:l:.z'(ﬂg& *'Jm Iﬁz YWHRENIPFONL\WNZ ¥ 2FERL

= student — -zsh — 70x23 —( W 6 7"5 ‘1 T“T o

00 .
ed Apr 16 17:04:22 on ttys00l =

Last loging
~% 1+ 1
zsh: comma not found: 1

~ %




R R FI R %3

Last login: Wed Apr 16 17:04:22 on ttys001
~% 1+ 1

zsh: command t found: 1
~ % python3

Python 3.13.
.0 (clang-1500.3.9.4)] on darwin

student — Python — 70x23

O —IFLREENDIRE, 9—3F
IWETIE. @ Tl + 1 2EITLTH2
YWHRRIGFEONR W ¥ ZFEAL

TWBEFTT, @ fpython3y ¥
$3T-> T. PythonZ#2&) L /=R EE,

(v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15.0

Type "help", "copyright", "credits" or "license" for more information.

>>>
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“ER R % A R A

. [
Last login: Wed Apr 16 17:04:22 on ttys001l
~% 1+ 1

zsh: command not found: 1

~ % python3

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 16:4
.0 (clang-1500.3.9.4)] on darwin

student — Python — 70x23

>>> 1 + 1

9 —IFILERENENDRE, 9— 3+
WETIE. @ Tl + 1) 2LFLTH2
YWHRRNFONR W L 2HEAL
TW3EIFTT, @ fpython3s &
$T-> T. PythonZ#2&) L 7-REE, @
Fl+ 1) 2BEEITT5L. ELK2
EWHIBEANERINTWVWSEZ DD
MYEF, ALaeF7a>F T
H. Pythonf2Bh D HEH K < HH 5 )
YWz v,

2

Type "help“"copyright", "credits" or "license" for
>>> l
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student — Python — 70x23

Last logln. Wed Apr 16 17:04:22 on ttys00l
~% 1+ 1

zsh: command not found: 1

~ % python3

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:4
.0 (clang-1500.3.9.4)] on darwin
Type "help", "copyright", "credits"
>>> 1 + 1

2
>»> aa =5
>>> aa

5

or "license" for

>>>

D7 —IFIERENEDIRE, 9— I F
IWETIE. @ Tl + 13 2ETFLTH2
YWHRBEIPFONL\WNZ ¥ 2FERAL
TWBEIFTT, @ fpython3, &
$T-> T. PythonZ#2&) L 1=k, @
Fl+ 1, 2BEZE1TT5L, ELK2
EWHBEADPERRINTWVWSZ LH'h
"YFET, ALa=>F7ar 7T
H. PythonE2EBh DB EH K < HH 5 )
YWizd., ® Tao =55 LS54T
BEIAAT. EFRDEH(Z NDIFELaa)
ICEZKRALTHIAT AL TEE
T bb3A. RDITT Taay ¥¥TH
ALY, TOREFTHBHELLE
rEnFxd,
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igzl(ﬂ? s F %6

= student — -zsh — 70x23

Last logln. Wed Apr 16 17:04:22 on ttys001l
~% 1+ 1

zsh: command not found: 1

~ % python3

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:4
.0 (clang-1500.3.9.4)] on darwin
Type "help", "copyright", "credits"

>>»> 1 + 1

or "license" for
2

>>> aa =5
>>> aa

5

>>> quit()
~ %

O —IFILRBHENIRE, 9—3IF
IWETIE. @71 + 1 2£Z1TFLTH2
YWHRRHI BN W L #HEAL
TWBEIFTT, @ fpython3, &
$T-> T. PythonZ#2E) L =KE, @
M1+ 1y 2BEEFTTSL., ELL2
EWHIBADPRRTRINTWVWSZ DD
"YFET, ALa=>F7ar 7T
H. PythonBENDHEHNI L < HH 35
YWiFEFd, ® Taa =55 Ok S5I4T
BIAALT, EEROEH(Z D3FEXaa)
ICEZRALTHIAT ST
To BBBA. JRDITT Taay ¥iTH
ALY, TOPFTHS5ELLE
TeENnE T, ® Tquit()y TPython%
2T,
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C M %5 biopython.org

,

Hbiopython

Python Tools for
Computational
Molecular Biology

Documentatic
Download

Mailing lists

News

Biopython Contributors
Scriptcentral

Source Code

GitHub project

Biopython version 1.85

X

+

R/ r—Y DRRH. Pythond
BRI T—I %4 A= ILLT
FALFEFT, 2T, £48F0H
THLZ%BOBiopythond A4 > X b=l
*TWEF T, @DownloadZ 2" v 7,

Edit this page on GitHub

Biopython

See also our News feed.

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 name 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.
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" S RE /8y 27 = SOMRRAIE, Pythond
) ~ BRIy = %A ‘/Z =L LT
INYT=IDA VAP =I2 aglsvs. - i consns

m "C’EZ’&‘@BlopyThono)’f /X b—IL

< C @ % biopython.org/wiki/Download {T\,\ i ‘a'o @Download& 7 |} W 7
| BENEDIRE, lnstallation

, Instruction® R A 5L H (2, FXR—
: \,’\ Download IHRIEETICHEE,

o @® /\ Download - Biopython

biopython Current Release - 1.85 - 15 Jan 2025

Python Tools for See also What's new.

Computational

Molecular Biology Files

Biopython 1.85
e biopython-1.85.tar.gz 19Mb - Source Tarball
¢ biopython-1.85.zip 21Mb - Source Zip File

e Pre-compiled wheel files on PyPI
News e Documentation

Documentation
Download

Mailing lists

Biopython Contributors
Scriptcentral Installation Instructions

Source Code All supported versions of Python include the Python package management tool
GitHub project pip,which allows an easy installation from the command line on all platforms.
Try:

Biopython version 1.85
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= N CARRELC, 1 R P ILDOEARRIL,
o ~ A2 RF7a 7 P TOREITT S
/\NYY) ,7._‘/0)4 Z I‘_’l/3 4TT. 2F Y-

[ ] [ ] /\ Download - Biopython X + o

Q% O O

& C M 25 biopython.org/wiki/Doynload

NN/

biopython

Installation Instructions f

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:

pip install biopython

Python Tools for

Computationa[ For updating an older version of Biopython try:

Molecular Biology

pip install biopython —--upgrade

Documentation

Download This will remove older versions of Biopython and NumPy before it installs the
Mailing lists 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:

Biopython version 1.85 python -m ensurepip

44



] _ CARRL, 1R M=ILOEXRFEIL,
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/\“/’7—‘/0)4‘/1 I‘_/l/ll- I3 Td, 2FY, @HaA2>F%1
® O ® / Download - Biopython X 4+ to— LT...

<« G @ % biopython.org/wiki/Download Q% O O

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:

Hbiopython

pip install biopython

Python Tools for

Computationa[ For updating an older version of Biopython try:

Molecular Biology

pip install biopython —--upgrade

Documentation

Download This will remove older versions of Biopython and NumPy before it installs the
Mailing lists 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:

Biopython version 1.85 python -m ensurepip
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" ARG, (ORI S E T
S A2 RF7a 7 N TOREITT S

INYIT—I DA VR b —IL5 3TY. 2%Y, ®na<w> F%3

[ NON | = student — -zsh — 70x23 to_ l/ T\ @ - s ',-"/J:T“’\O—Z I‘
Last login: Wed Apr 16 17:04:22 on ttys@el L. V9—2>,
~% 1+ 1

zsh: command not found: 1

~ % python3

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15.0
.0 (clang-1500.3.9.4)] on darwin

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

2

>>> aa = 5

>>> aa

5

>>> quit()

S rip install biopython
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INY T =3 DA R P—IL6
00 ™ student — -zsh — 70x23

Last login: Wed Apr 16 17:04:22 on ttys001
~%1+1

zsh: command not found: 1
~ % python3

CABRRLC, 1R PM=ILDOELRRIL.
AR F7ar7 b TOERITTSE
I3T9, 2FY. @noavw>F%x21
E-LT. ®9—3IFILLETR=-X}
L. V99—, @F23H5pipa~
> RPN EWSIS Ay -,

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15. 0

.0 (clang-1500.3.9.4)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> 1+ 1

2

>>> aa =5

>>> aa

5

>>> quit()

~ % pip 1install biopython
zsh: command not found: pip

~ %
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'__
o S
) PR PR
INYT—=3I DA A F—IL6
[ NON | 9 student — -zsh — 70x23
Last login: Wed Apr 16 17:04:22 on ttys001
~ %1+ 1
zsh: command not found: 1
~ % python3

CARREL, 1R M- ILOEERREIL,
A2 F7a 7T P T@O EITT S
I3FT9, 2FY, @Havw> %2

E-LT. ®9—IFILETR=R}
L. V9—>, @F23%H S5pipa~
> ROEWNEWS Ay tE—I, @pip
*pip3lcEBLTY Y-,

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15.0

.0 (clang-1500.3.9.4)] on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> 1+ 1

2

>>> aa =5

>>> aa

5

>>> quit()

~ % pip install biopython
zsh: command not found: pip
~ % pip3 install biopythonl
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O O 9 student — -zsh — 70x23

>>> 1 + 1

2

>>> aa =5

>>> aa

5

>>> quit()

~ % pip install biopython

zsh: command not found: pip

~ % pip3 install biopython

Collecting biopython
Downloading biopython-1.85-cp313-cp313-macosx_10_13

ata (13 kB)

Collecting numpy (from biopython)

Downloading numpy-2.2.4-cp313-cp313-macosx_14_0_x86_

CABRRL, 1R M= ILDOEERRIL,
A2 P70 7 P T@O EITTSE
3T9, 2FY, @Hoaw>F %2
E-LT. ®9—IFILETR—-X}
L. V9—>, @F2LH 5pipa~
> RHBEBENE WS A=Y, @Dpip
#pip3lcEBLTY9—>, @27
YR7ar 7 FOAHFEEREICE S
TWABKRELZDT, 1 X F—ILRT,
@Successfully installed¥ \5 ig#
RAENSH, 41 R P—ILIZEEKT)
LE=2edHhY x3, (@biopython
13T <. Onumpyd 4 >R b=l
TNFELE, COREBT—BRTLT
’E)OKT 'd'o

(62 kB)

T = o S e e

Downloading biopython-1.85-cp313-cp313-macosx_10_13_x86_64.whl (2.8 MB

)

2.8/2.8 MB 9.4 MB/s eta 0:00:00

Downloading numpy-2.2.4-cp313-cp313-macosx_14_0_x86_64.whl (6.7 MB)

Installing collected packages: numpy, biopython
Successfully installed biopython-1.85 numpy-2.2.4

L5 S N
[ 4

6.7/6.7 MB 25.0 MB/s eta 0:00:00
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Download
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Biopython version 1.85

X
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Edit this page on GitHub

Biopython

See also our News feed.

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 name 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.
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= N (DBiopythond A8y % FI L % BN
L*¥d3. @Documentationz 7' v 7,
Bi opythond) BRI R IR ;o nisme wigmsnsns 1.
 E—— Bl Z \EXFF %IEREFC 7 I / B

< C @ % biopython.org/wiki/Documentation 5'] (Sequence) L THX Y 1:&’) << ﬂ%
| @SeqPIORAMERTHET. O

, 72y 7,
: \/\ Documentation

b | O pyt h on New to Biopython? Check out the Getting Started page, or follow one of the links
below.
Python Tools for » The Biopython Tutorial and Cookbook contains the bulk of Biopython
Computational documentation. It provides information to get you started with Biopython, in

addition to specific documentation on a number of modules

Molecular Biology

- HTML, PDF
Documentation
Download * APl documentation for Biopython modules is generated directly from source
Mailing lists code comments Sphinx autodoc:
News ‘ : _
Biopython API (latest release), and Biopython API (in-development).

Biopython Contributors

Scriptcentral i documentation

Seq and SeqRecord objects

Source Code , .
o Bio.SeqlO - sequence input/output

GitHub project o Bio.AlignlO - alignment input/output
o Bio.PopGen - population genetics

Biopython version 1.85 o Bio.PDB - structural bioinformatics
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Biopython®d E AR FIHE3 2 EPNTVET, OFRABLS I,
 qgTe——— ER=I NI TICBE,

< G @ 9 biopython.org/wiki/Seq Qax O O

, ¢ Wiki Documentation

ubiopython Handling sequences with the Seq class.

In Biopython, sequences are usually held as * Seq’ objects, which add various
Python Tools for biological methods on top of string like behaviour.

Edit this page on GitHub

Computational

) This page describes the Biopython Seq object, defined in the Bio.Seq module
Molecular Biology (together with related objects like the MutableSeq, plus some general purpose
sequence functions). In addition to this wiki page, there is a whole chapter in the
Tutorial (PDF) on the Seq object - plus its APl documentation (which you can read

online, or from within Python with the help command).

Documentation
Download

Mailing lists

News If you need to store additional information like a sequence identifier or name, or
even more details like a description or annotation, then we use a SeqRecord

Biopython Contributors o
object instead. These are the sequence records used by the SeqI0 module for

Scriptcentral reading and writing sequence files.

Source Code

GitHub project The Seq ObjECt

The Seq object essentially combines a Python string with biological methods. For

Biopython version 1.85
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Biopython® EARey 7 Fl B iEs

[ ] o /\ Handling sequences with th X +

& C M °s biopython.org/wiki/Seq

The Seq Object

, The Seq object essentially combines a Python string with biological methods. For
example:
b | OthhOﬂ >>> from Bio.Seq import Seq

>>> my_seq = Seq("AGTACACTGGT")

>>> my_seq
Python Tools for Seq( '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 mind when you
Documentation 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 Python

Biopython Contributors 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")
Biopython version 1.85 5

Source Code

Q% O O
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FON3iTIE, a=>F7u>7 T
Biopython? E A&y 72 | B %5 python3 ¥ #T 53A A TPythonIBiE 1< L
@® © ® /X Handling sequences withthe X  + T b\ ‘9*]-'6 AL | 7 / F\ % l-/ Tﬂi%l)
<« C @ % biopython.org/wiki/Seq 0)>>>‘1 %F t~ ‘1 1:]--5 A \I\o J Z

The Seq Object BIRLET,

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

biopython

>>> from Bio.Seq import Seq
>>> my_seq = Seq("AGTACACTGGT")
>>> my_seq

Seq( 'AGTACACTGGT')

Python Tools for
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 mind when you
Documentation 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 Python

Mailing lists

Biopython Contributors 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")
Biopython version 1.85 5

Source Code
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(] [} /\ Handling sequences with th X + o
< G @ 2 biopython.org/wiki/Seq Qax O O
The Seq Object
, The Seq object essentially combines a Python string with biological methods. For
example:
bIOpythOﬂ >>> from Bio.Seq import Seq

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

Python Tools for

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 mind when you
Documentation 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 Python

Biopython Contributors 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")
Biopython version 1.85 5

Source Code
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Blopyfhon®§$ﬂgﬁ*umz§7 #32E—, 9—3IF+ILT@pythondk

00 student — Python — 70x23 1:]- L IAA T“PYThoniﬁiﬁ. ( 2FY ®>>> H

Last loginm Apr 16 17:08:14 on ttys000 RABRRE)ICLI-IRET-

~ % python3
Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:47:54) [Clang 15.0

.0 (clang-1500.3.9.4)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>>

57



-— !
Biopython® EAa9 7% F| %S

00 student — Python — 70x23

Last login: Wed Apr 16 17:08:14 on ttys000

~ % python3
Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:4

.0 (clang-1500.3.9.4)] on darwin

>>> from Bio.Seq import Seq

Type "help", "copyright", "c its" or "license" for
>>> l

F 412, Biopython®Seqf%t:2FIA T
34510 —- FIXRL, ORE SRS
*2E—, 9—3IFILTpythondk
FTHIAA TPythonIRIZE(D F Y @>>>4°
RABRE)ICLERET, DR—R
LTV Y= FITTS—HHTW
W2 ¥H 5, Biopython®Seqfi %A
FIATESLS51RYFE L,
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BlopyfhonOD BEARBGRIAIET S ok e Crktecny sealctame
® © ® /A Handling sequences with the X J: Z\’\—) 37/ F‘T“To @‘i\ :o)EQ

< C @ 2 biopython.org/wiki/Seq F%T“li i ffBiOpYThonliiﬁﬁﬁﬂﬁufxw
The Seq Object T I BERFIB D IEHH SRV

/ B | mzrrEeTwET, MMum
e Seq object essentially combines a Python string with b R

\N example: AGTACACTGGT‘i iﬁ%ﬁﬂ?‘] T -d- b N \

I /%Mﬂ@ﬂ%ﬁ%b%#éf?@ﬂ

biopython 7 e ST TI=2 CRYRTA 2, GRTY) Y

Python Tools for o= : N TIXRA L 7J'-'-'- ))o

Seq( '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 mind when you

Documentation 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 Python

Biopython Contributors 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")
Biopython version 1.85 5
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00 student — Python — 70x23

Last login: Wed Apr 16 17:08:14 on ttys000
~ % python3

Python 3.13.3 (v3.13.3:6280bb54784, Apr 8 2025, 10:4
.0 (clang-1500.3.9.4)]1 on darwin

Type "help", "copyright", "credits" or "license" for
>>> from Bio.Seq import Seq
>>>|my_seq = Seq("AGTACACTGGT")
>>>|my_seq
Seq("AGTACACTGGT ")

>>> |}

MIE. AGTACACTGGT & \ 3 X=FH %,
SeqBAITHRAAL 2 ¥ T, "Seq' 4 7
¥z FIZLERETny_seqlligint
L¥rWwHiae>rRFTY, Qlk. THER
PET I F 7=BiopythonlLiEEERH| % )
N7 I/ EBBERINBONITHH SR VE
RIrEZEVTVWET, ERMICIE
AGTACACTGGT II3E B BEEHIT 345, 77 3
J EEERFIDETREE D HS5H 5 T (Al
T75=>, CBIRFTA>, GIZTY Y
. TRARALA=2), X2ELr0DL
ZDFTSTNAZ Y FEEITLERR,
AREANERBICOEREITLEZDDIC
BYET,
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The Seq Object

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

biopython

>>>|from Bio.Seq import Seq
>>>|my_seq = Seq("AGTACACTGGT")
>>>|my_seq

Seq( 'AGTACACTGGT')

Python Tools for

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 mind when you

‘a[l methods like (reverse)complement - see below.
Mailing lists General methods

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

Documentation

Download

Biopython Contributors 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")
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