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PythonMD/N— 3 3 VMG aarzor—vavemaicss

XK ) =1 student — -zsh — 88x28 F9, —IF I xR, (Dpy’rhon
Last 1091‘1 Mar 28 10:49:30 gn ttys00o EXNAo ®pYTh°’1‘:ﬂ')‘7 snfca~
% Byt ‘ > FIREVZ EARINE LE,
zsh:lcommand not found: python

~ % |




" J @python3 ¥ AX#H. @developery —Ib
N ~ S NEVDTA VAP ILHBSEE LW
nyhono)/\ v 3 /EEEI IAvE-—TErHIZ, ® 5T<A

L NON ) T3 student — -zsh — 88x28 YAP=NWLETH?2) EWVHAY
Last login: Thu Mar 28 10:49:30 on ttys@e@ t—IHhETIINES, @R b=

~%% ll/’é":7'}“/7o
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 ‘man xcode-select® for more details.

~%I

“python3"” VY RERTTBICIE. AYYRIIYFRAY
INY=ILDBRETY, Y= ZSTSAIVARM=ILLETH?
AV RS FROAYNRNY—)ILEST I I VO—RUTAI VA N=ILT

BT, MY AR BRRL TS, '
FrrelL 1VAK=)b




I-_ @python3¥ ANH . @developer) —IL
S S ~ = PNEVDTA VA= LHBGBELE LW
PYThOﬂo)/ \N—73/ 3 /Eﬁai SAyE—Vrrbhizs, ® 5FA
YA LETH? EWVWH ALY
Last login: Thu Mar 28 10:49:30 on ttys0ee t—UhRFINE f’: ©1 ‘/\Z b—
- %d . IWE 7)) w7, ERFERONRTE
‘ ' W NrsRAET5E7Yv 735k, @

~ % python3
xcode-select: note: No developer tools were found, requesting insta z{ s R |~ —)[,%ﬁﬁﬁg L i "a"o

O @ ™0 student — -zsh — 88x28

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.

~ % I

YI72hoPEAVAM—ILR

' EZD¥ASH
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®python3¥ AH, @developer*y —IL
2 PNENDTA VA= IDBSEE W

" N
Python®D/N—2/ 3 )Eﬁgi 5AyE-Jrrbic, ® (57 <A

[ NN ) o3 student — -zsh — 88x28 A= LETHT?) EWVI A Y
Last login: Thu Mar 28 10:49:30 on ttys@00 t""‘/‘ﬁ‘%ﬁ"‘l‘ﬂf: i): @’f ‘/Z _I: -
;sﬁ%d not found: python )L%? l) ;/,_70 ﬁFﬁE’FE%;%{Jb*%mi‘
~ % python3 ' ﬂ?":bﬁ]a?’%%?')“/??'%ts @
xcode-select: note: No developer tools were found, requesting insta 4’ s R |~ —)L'&ﬁ:ﬁﬁé L i 'a'o ’f AR

If developer tools are located at a non-default location on disk, y e > = |
——switch path/to/Xcode.app™ to specify the Xcode that you wish to I~ ’I’JDT LTC ‘975? E 7 ) V) 70

developer tools, and cancel the installation dialog.
See ‘man xcode-select® for more details.
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Python®D/N—< a3 > t%;

(o) 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¥ AH. @developer*y —IL
DENDTA VA P=ILHBRBEEL LW
A=k, ® 5T A
A= LETH?) EWVWIAY
t—-—IHhERRINES, @I R M-
WET )Y, ERAFERNIGRTT
NE-o@BETSZ%27YVvI733r. @
AAP—=ILZEMBLET, 1R
P—IWETLES®ETZ27YY 7,
H I —EQ@python3t EITLTAS k.
SERISHLELE, (NcodeZE A >
A b= L% THPythond EEEH L T
DT, 22T F FXcodeld
A2Ab=NETFICHEAFTT, )




" S (D8 L 7ePythond, S~ 3 2 > I3,
N ~ =13.9.6THBEHHEARATEZ L,
Python®d/N—3/ 3 /ﬁﬁa @auitO) ¥ AH L TPython %47 .

® O =0 student — -zsh — 88x28
Last login: Thu Mar 28 17:04:56 on ttys000 L]
~ % 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




] _ ®which python3¥ AAH L. Python3®

S S S RN IHINEHRALO
PYThOﬂ D/\N— v 3 /EE B( /usr/bin/python3TH 5 2 L 'R T
@ = student — -zsh — 88x28 FTELEL BB, 2 ?Python3. 8. 2(.,
Last login: Thu Mar 28 17:04:56 on ttys@e00 :/Z%A%-]ol/,r“/z I~ _’L‘Sn_("\
;Silé‘pgl:;gnd not found: python 6‘\/ 7 |~ 7177!)?‘1&% LT\"%T’][Q\E'&
Sl ' 2AHY. BBRETIELTEEET,

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

~%
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Ny —=3IDA >R b—IL(optional)
Biopython® E A&y % F A% (optional)
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€« C M °s python.org

Python RSE Docs PyF Jobs Community

& python’ . R -

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

ORNIENITES 2 B3O SR IESE 2 1IN S 485 58 SONIA4 N2 S 5
ST 610 987

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

About Downloads Documentation Community Success Stories News Events

All releases
Download for macQS

Source code
Python 3.12.2

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

macOS many operating systems and environments.

What is View the full list of downloads.
Other Platforms

License

Alternative Implementations

Python is a programming language that lets you work quickly

rate systems more effectively. »> Learn More
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® FUSHIC

& Python®D1 YA k=L 8

&S Z#ZPython1 VA=
This package will install Python 3.12.2 for macOS 10.9 or later.

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 toinstall a
set of current SSL root certificates.

U

Ll
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Python® A4 > X b—JL5

XU I

® XYIziE

g>0—FKLTexe? 74N%ET T
W21)y 7 LERE, Ol %7
Vv 7. Okl 5.

& PythonD1 > X k—=IJL

AU IER

This package will install Python 3.12.2 for macOS 10.9 or later for the
following architecture(s): arm64, 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 ss1 module. A sample command
script is included in /Applications/Python 3.12 toinstall 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

nankana nama in tha liet chnawmn th caa mara infarmatinn ahnAnit th
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&
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PythondD A4 A F—IL6 ) ) L aana.

& & Python®1 YA ~—JL B

= FETRESRN
HISTORY AND LICENSE

HISTORY OF THE SOFTWARE

XU I

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 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.
LUK RE... R% el 3
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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 3.12.2 for macOS 10.9 or later

EU®IC 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 3.12.2 for macOS 10.9 or later
was successfully installed.
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acure network

L root certificates. You
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Last login: Thu
~ % python3 —-v
Python 3.12.2
~ % python3 -V
Python 3.12.2

..%I

Mar 2

erilon

=7 student — -zsh — 88x28

8‘ :05:41 on ttyso0e00

REbPnI—IFIrHNIE, BT L.
HEICI—IFNERBLET.,. O
python3 --version¥ A7A L. Python
D/IN—VavEHRALET, H. @
python3 -VTHRIARIC/NN—Y a > &5
RTZZ2eHTETET, ChiILY

Fyoa—RFLTA R I~—ll«Lt
Python 3. 12.2HIELK A >R b=
TN EHATEFE L,
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Last login: Thu Mar 28 17:05:41 on ttys000
~ % python3 —-version
Python 3.12.2

Python 3.12.2
~ % python3 —h

~ % python3 —\ by v,

. student — -zsh — 88x28

® flpython3 -hy ¥3¥TH¥. 2DLS
‘;_72 ICRAZET, BRAICAI VA=Y
N7=3.12.20E&KIZ. @
/Library/Frameworks/Python. framewo
rk/Versions/3. 12/Resources/Python.
app/Contents/Mac0S/PythonTd % 2

o

usage: /Library/Frameworks/Python.framework/Versions/3.12/Resources/Python.app/Contents/

MacOS/Python [option] ... [-c cmd | -m mod | file | -] [arg] ...

Options (and corresponding environment variables):

-b

cmd

: 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 list)
: turn on parser debugging output (for experts only, only works on

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 even

if stdin does not appear to be a terminal; also PYTHONINSPECT=x

: isolate Python from the user's environment (implies -E and -s)
mod :
: remove assert and __debug__-dependent statements; add .opt-1 before

run library module as a script (terminates option list)

.pyc extension; also PYTHONOPTIMIZE=x

: do -0 changes and also discard docstrings; add .opt-2 before

.pyc extension

: don't prepend a potentially unsafe path to sys.path; also PYTHONSAFEPATH
: don't print version and copyright messages on interactive startup
: don't add user site directory to sys.path; also PYTHONNOUSERSITE
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A4 2R b= ILEESR3

@ @ ™0 student — -zsh — 88x28

Last login: Thu Mar 28 17:05:41 on ttys000
~ % python3 —-version

Python 3.12.
~ % python3
Python 3.12.

~ % python3 '

usage: /Library/Frameworks/Python.framework/Versions/3.12/Resources

@ fpython3 -hy ¥3¥THo¥. 2Nk
ICRAFEFT, BRBRAICA A =LY
Nnr=3.12.20%kiz, @
/Library/Frameworks/Python. framewo
rk/Versions/3. 12/Resources/Python.
app/Contents/Mac0S/PythonTd % 2
EhmHhrYET, 1A= ILLE
PythonDEHRB®E I TN v I LT
ABYE., .

MacOS/Python [option] ... [-c cmd | -m mod | file | -1 [arg] .

Options (and corresponding environment variables):

-b : issue warnings about str(bytes_instance), str(bytearray_instance)
and comparing bytes/bytearray with str. (-bb: issue errors)
-B : don't write .pyc files on import; also PYTHONDONTWRITEBYTECODE=x
—c cmd : program passed in as string (terminates option list)
-d : turn on parser debugging output (for experts only, only works on
debug builds); also PYTHONDEBUG=x
-E : ignore PYTHONx environment variables (such as PYTHONPATH)
-h : print this help message and exit (also -? or ——help)
-1 : inspect interactivelv after runnina script: forces a prompt even
if stdin does | 4. o < MacOS 8 = M R v Oy Q
-I ¢ 1solate Python
-m mod : run library mo
-0 : remove assert | O FEORA
.pyc extension| * 77?7 ¥=¥
-00 : do -0 changes { B 727+v7 Python
.pyc extension| D =%
-P : don't prepend | ® ¥v>o—k
-q : don't print ve| @es v
-S : don't add user| ¢ student
& Macintosh HD > B 5+ 75" > B Frameworks > B Python.framework > B Versions > [l 3.12 > [l Resources > § Python.app > [l Contents > [ MacOS
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A4 2R b= ILEEZRL

[ NN student — Python — Python — 88x28

Last login: Thu Mar 28 18:20:18 on ttys001l
~ % /Library/Frameworks/Python.framework/Versions/3.12/Resources/Py
0S/Python ; exit;
Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

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

@ Mpython3 -hy ¥$T2¥. 2N LS
ICRAFEFT, BBRAICA VA P—ILE
Nnr=3.12.20%kiz, @
/Library/Frameworks/Python. framewo
rk/Versions/3. 12/Resources/Python.
app/Contents/Mac0S/PythonT&% % 2
EhrmhrYET, 1A= ILLE
PythonDEHKB®E T TILI7YY)wIL T
# 5 Y. ©Pythonh #2&) L 7=1RRED
—IFDRSLET, CDLIHIC
A 2RAPbP=ILLT=/X— a3 > DPython
ERE)TILWVESIE, 12X
*rRBELTVWEREEZONE T,
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PythonD#2&) ¥ #2 T (optional)
A% FI A% (optional)

INY =34 >R b—=IL(optional)
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Last login:
~ % python3|

= student — -zsh — 88x28

T‘Aar 28 20:41:01 on ttys000

— I+ I %ZFIAL TPythonZ#2& L
F¥, BEHE, O© Tpython3s ¥T-

‘(Uy_\/o

30




CARRBRLCIZRNIZ0K, PythonDizE
. @ >, n&H512 TKEY<2—

O
Pythono) a t 1%%7 2 7 (>)s B30 EBETRA TVWNIL,

Pythond 22> F2EITTEFd,

® O student — Python — 88x28

Last login: Thu Mar 28 20:41:01 on ttys@0@ =

~ % python3
Python 3.12.2 (v3.12.2:6abddd9f6a, Feb 6 2024, 17:02:06) [Clang 13.0.0 (clang-1300.0.29

.30)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>>
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® @ T0 student — -zsh — 88x28
Last login: Thu Mar 28 20:41:01 on ttys000

~ % python3

SARRBRUICENIE0K, PythondIg4E
X, @ >, k51 TRy 22—
7(>)1 H32EHETR A TVWIE,
Python®d a2 F&EITTEET,
Pythond#& T I, @ Tquit()y ¥¥#TH

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on daryin

>>> quit()

~ % I

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

:Z‘A/'Z»') ﬁy"- ;/o
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® ® = student — -zsh — 88x28

Last login: Thu Mar 28 20:43:56 on ttys000
~ %0
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DO —IFILRBEEDIRE, I—3F
WETIE, @ T + 1) 2RITFLTH2
EWHFERPFIONG W L EHERL

® ® = student — -zsh — 88x28 TWS7EIFT To
Last login: Thu Mar 28 2043:56 on ttys000 =
~% 1+ 1

zsh: command not found: 1

~ %I
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0 O student — Python — 88x28
Last login: Thu Mar 28 20:43:56 on ttys@00

~%1+1

zsh: command ot found: 1

~ % python3

Python 3.12.

.30)] on darwi

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

>>> [

D9 —IFILREENDIRE, 9—3F
IWETIE, QT + 13 2EITLTH2
EWHRRNFEONRWZ X ZHERL
TW3EFTT, @ lpython3d, ¥
3T-> T. PythonZ#2&) L /=IRKE,

3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13.0.0 (clang-1300.0.29
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student — Python — 88x28

Last login: Thu Mar 28 20:43:56 on ttys000
~%1+1

zsh: command not found: 1

~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on d

>>> 1 + 1

2

OF At

ILETIE,
W) RERIF

a
Type "helpi‘copyright", "credits" or "license" for more informati

>>> [

TILEEEDIRE, §— 3+
@l +1; #L1FLTH2
SNV ¥ ®FERL
TW3EIFTT., @ fpython3, &
$T-> T. PythonZ#2E) L -IKE, @
M+ 1) BEETTSL. ELL2
YWHEBADRFTINTWSZ Lo'h
"YFEFT, ALa=>F7a T+ T
£ . Python#2EhnH
YWixd,

R o AT-Y 1




R R A S

0 student — Python — 88x28

Last login: Thu Mar 28 20:43:56 on ttys0ee
~%1+1

zsh: command not found: 1

~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

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

2

>>> aa =b

>>> aa

5

>>> [

D9 —IFILREBEOKRE, 9—3IF
WETIE. @71 + 1) 2FETFLTH2
EWHRRNFEONRWZ X ZHERL
TW37EIFTT, @ Mpython3, &
$T-> T. PythonZz# &)L -KEE, @
Ml + 1, 2BEEITTS L., EELK2
YWHIBANRERINTWVWSZ DD
"YFET, ALaw>F7Tar 7T
H. PythonEBEDHEN L K HH 55
YyWifzd, ® Too =55 LS54T
BIAAT. FRDEL(Z NDIFELaa)
ICEZRKALTHAT ST
T, BBBA. RDITT Taay ¥iTH
ALY, TOPHETHEHDELLE
rEnEd,
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® = student — -zsh — 88x28

Last login: Thu Mar 28 20:43:56 on ttys000

~% 1+ 1

zsh: command not found: 1

[~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

Type "help", "copyright", "credits" or "license" for more informati
>>> 1+ 1
2

[>>> aa =5

[>>> aa

5

[>>> quit()
~ % I

DO —IFLEBHEDODRE, 9—3F
WETIE. @ Tl + 1) #2ETFLTH2
EWHRRPFONR W L 2HEAL
TW3E3TYT, Q fpythond, &
$T-> T. PythonZ#2&) L =1K&E, @
Ml + 1, 2BEERTTHL, ELL2
YWHIBANRERINTWVWSZ DD
"rYEFT, ALawF7Tar T +T
H. PythonEENDHEN L < HH 55
YWAEd, ® Taa = 5; DL S5IH
BEIAAT. FROER(Z DiFELaa)
ICEZRALTHIATSC2LHTEZE
To BB3A. RDITT Taay ¥iTH
ALY, TOPFTHB50ELLE
TenEdT., ® Tquit()y TPython%
BT,
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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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@ ® /\ Download - Biopython X

¢ C @ 2 biopython.org/wiki/Download &'ﬁl:\l\ i 'd'o @Download& 21)w 7 o
%EN1Z DIRE, lnstallation
“! Instruction®R A 5L H IS, FXR—

\/\/ Sownlead T E YT IS,

biopython

Current Release - 1.83 - 10 January

See also What’s new.

. Files
Documentation

Download Biopython 1.83

Mailing lists ¢ biopython-1.83.tar.gz 19Mb - Source Tarball
News  biopython-1.83.zip 20Mb - Source Zip File
¢ Pre-compiled wheel files on PyPI

Biopython Contributors
e Tutorial-1.83.pdf — Documentation

Scriptcentral

Source Code Installation Instructions

GitHub project . .
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:
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biopython.org/wlki/Download & % O o 2
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Installation Instructions

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

pip install biopython

For updating an older version of Biopython try:

pip install biopython —-upgrade

This will remove older versions of Biopython and NumPy before it installs the
recent versions.

Should you wish to uninstall Biopython:

pip uninstall biopython

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

python -m ensurepip
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€« C @ 2% biopython.org/wiki/Download & % O o a

Installation Instructions

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

platforms. Try:

..biopython

pip install biopython

For updating an older version of Biopython try:

pip install biopython —-upgrade

Documentation

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

Mailing lists
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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B CALBRL, 1R M=ILOEKRRIL,
° S A2 RF7a 7 P TO*EFTT S
INY T =3I DA A M—ILS 3T, 2FY. @naw> FE3

>
’—
-

e o =7 student — -zsh — 88x28 E=LT. ®9—IFILLETR=R}
| -_—

Last login: Thu Mar 28 20:43:56 on ttys@ee L. V9-—-2,

~%1+1

zsh: command not found: 1

~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13.0.0 (clang-1300.0.29

.30)] on darwin
Type "help", "copyright", "credits" or "license" for more information.

>>> 1 + 1

2

>>> aa =5
>>> aa

5

>>> quit()

~ %
L #pip install biopython
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] CARRL, 1 R M- ILOEERREIL,

o 3 ~ AR F7ar7 b TOERITTSE
/\“/’7'—‘/0)’{ v A |‘_’l/6 4T, 2FY, @navw> %2

eoe@ =7 student — -zsh — 88x28 E-LT. ®9-—3 f’bJ:-"C‘\’\""'Z b

Last login: Thu Mar 28 20:43:56 on ttys@00 L\ l) 5= o ©§§@’:’:7bg b‘p|p:7

~%1+1 Y FHRBEVNEWI AV -,

zsh: command not found: 1

~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13.0.0 (clang-1300.0.29
.30)] 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

~ % I
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(] A
\WTr—=3I DA RA =6
® O = student — -zsh — 88x28
Last login: Thu Mar 28 20:43:56 on ttys@00
~%1+1
zsh: command not found: 1
~ % python3

CABRBEC, 1A M= ILOEKRIL,
A2 F7a> T b T@OETTSE
I3T¥. 2%Y, @oa<w>F%2

E-LT. ®9—IFILETR—-X}
L. V99—, @%2%LH S5pipa~
Y RHOEWNEWS Ay E—, @pip
*pip3lcEBLTY Y-,

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

Type "help", "copyright",
>>> 1+ 1

2

>>> aa = b

>>> aa

5

>>> quit()

~ %

~ % pip install biopython
zsh: command not found: pip
~ % pip3 install biopythonl

"credits" or "license"

.0.0 (clang-13vv.0.2Y

for more information.
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" A

\WH =3I DAL A F—=I1T
@® C) = student — -zsh — 88x28
~%1+1
zsh: command not found: 1
~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

Type "help", "copyright",
>>> 1+ 1

2

>>> aa = b

>>> aa

5

>>> quit()

~ %

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

"credits" or "license" for more informati

~ % pip3 install biopython

CABRRBR L, 1R M= ILDOEEFIL,
A2 P70 7 P T@O EITT S
I3T9, 2FY, @NHa<w> %1
E-=LT. ®9—3IFILLETR=X}
L. V9—>, @D 5pipa~
> ROEWEWSIS A=Y, @Dpip
i’plp3l"”‘§b"(') Jg—>, ®a

Y R7a T bOBANAFEIREICK S
T&‘%’lﬁ%"&tﬂ)’(\ AR =NWET,
@Successful ly installed¥ \»5 2
AENSEH, 1R M= ILIZEERKTH
L2 edhHhY 3, @@biopython
213 TR <. Onumpydb 4 > X =L
TNFE L, COREBT—BRTLT
H0KTT,

Collecting biopython

Downloading biopython-1.83-cp312-cp312-macosx_10_9_x86_64.whl.metadata (13 kB)

Collecting numpy (from biopython)

Downloading numpy-1.26.4-cp312-cp312-macosx_10_9_x86_64.whl.metadata (61 kB)
61.1/61.1 kB 1.3 MB/s eta
Downloading biopython-1.83-cp312-cp312-macosx_10_9_x86_64.whl (2.7 MB)
2.7/2.7 MB 3.1 MB/s eta
Downloading numpy-1.26.4-cp312-cp312—-macosx_10_9_x86_64.whl (20.3 MB)
20.3/20.3 MB 38.6 MB/s eta

Installing collected packages: numpy, biopython
Successfully installed biopython-1.83 numpy-1.26.4

~ %1
" 0
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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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BiopythonD EAAI LRI IE2| 5 rnisien nesensim iz 4.
 (CTTE— Bl Z (XX F5 238 R EHL 7 I / Bl
5| (Sequence) ¥ LTERRYFZE-T<NS

QSeqFHNFAFIZERTHET, O
€79V 7,

< C m °s biopython.org/wiki/Documentation

E

Q

Documentation U

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

0N

biopython

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

Documentation HTML, PDF

Download

R * APl documentation for Biopython modules is generated directly from
Mailing lists .
source code comments Sphinx autodoc:

News

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

Scriptcentral o Wiki documentation

Source Code » Seq and SeqRecord objects

GitHub project o Bio.SeqlO - sequence input/output

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

o Bio.PDB - structural bioinformatics
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, e Wiki Documentation

..biopytho N Handling sequences with the Seq
class.

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

Edit this page on GitHub

This page describes the Biopython Seq 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 is a
Mailing lists whole chapter in the Tutorial (PDF) on the Seq object - plus its API
documentation (which you can read online, or from within Python with the

News

hel d).
Biopython Contributors elp command)

Scriptcentral If you need to store additional information like a sequence identifier or name,
Source Code or even more details like a description or annotation, then we use a
SeqRecord object instead. These are the sequence records used by the

GitHub project

SeqI0 module for reading and writing sequence files.

The Seq Object
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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.Seq import Seq
>>> my_dna = Seq("AGTACACTGGT")
>>> my_dna

Seq('AGTACACTGGT')

>>> my_dna.find("ACT")

5

>>> my_dna.find("TAG")
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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.Seq import Seq
>>> my_dna = Seq("AGTACACTGGT")
>>> my_dna

Seq('AGTACACTGGT')

>>> my_dna.find("ACT")

5

>>> my_dna.find("TAG")
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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.Seq import Seq
>>> my_dna = Seq("AGTACACTGGT")
>>> my_dna

Seq( 'AGTACACTGGT"')

>>> my_dna.find ("ACT")

5

>>> my_dna.find("TAG")
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CXOK ) student — Python — 88x28 THEAA "C“Py’rhoniﬁiﬁ(‘)‘i Y >>>H
Last 1ogin:\Mar 28 21:13:34 on ttys00e Rz 6"’(:@3) (L f:’lkﬁ&'f oo

~ % python3
Python 3.12.2 (v3.12.2:6abddd9f6a, Feb 6 2024, 17:02:06) [Clang 13.0.0 (clang-1300.0.29

.30)]1 on darwin
Type "help", "copyright", "credits" or "license" for more information.

2>
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® O student — Python — 88x28

Last login: Thu Mar 28 21:13:34 on ttys000

~ % python3
Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13

.30)] on darwin

¥ 41&. Biopython®SeqfA%tZFIA T
T3L5 10— FTIXRL, OREKEHRS
#2E—, 9—3IF+INLTpythondk
I THIAA TPythonIRIBE(D F Y Q>>>H°
BRASZREB)ICLEERET, @OR—X
FPLTYI—> FI2ZTS5—HDHTW
W2 ¥h 5, Biopython®Seqf %14
FIATES3LS5 1Y F L,

>>> from Bio.Seq import Seq

Type "help", "copyright", "crgdits" or "license" for more informati
>>> [
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The Seq Object

The Seq object essentially combines a Python string wi
methods. For example:

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

>>> my_seq

MlE. AGTACACTGGTE WS XFF %,
Seqﬁﬂﬁk TiAAL YT, ‘Seq'd7
Tz MIZLERETny seqlligfmd
L¥WwWH5aA° Y FTY, Q. THER
PET X F =BiopythonlLIEEEEF 2 D
"7 I/ BEMNGONIEIHLHISEVE

=:t%%m?miToEMmku
AGTACACTGGTIXIE B EEZF T 3 5, =
/BB DEHEE L H B H 5 T"‘d’ (Al
T7o53=2, CERIYRTFA >, GlETY) Y
. TIRRALA=>),

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.Seq import Seq
>>> my_dna = Seq("AGTACACTGGT")
>>> my_dna

Seq('AGTACACTGGT")

>>> my_dna.find("ACT")

5

>>> my_dna.find("TAG")
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® O student — Python — 88x28

Last login: Thu Mar 28 21:13:34 on ttys000

~ % python3

Python 3.12.2 (v3.12.2:6abddd9féa, Feb 6 2024, 17:02:06) [Clang 13
.30)] on darwin

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

Seq( 'AGTACACTGGT"')

>>> [

Dl&. AGTACACTGGT X \ 5 X F 5%,
SeqABI TixAAL 2 ¥ T, 'Seq' 7
vz MIZLRETny_seqlligfnt
L¥rWwH a2 FTT, Qlk. THER
PET X F /~BiopythonlZiE R ELFI L
N7 2/ BENGCONEIPHLHI STV
RILEEVTWET, EREAYICIZ
AGTACACTGGTIZIE R EHTT A, 77 3
J BEAECHDETREME DL H 2005 TT (AlX

75=>, ClEvRFA /\ GlEZ7Y) >
. TBRLA=2), XFIEL0®L
ZDITCTNDAR Y FEEITLEER,
FRAPERIZAERETFTLEDNDIC
BYET,
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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

‘u 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.Seq import Seq
>>> my_dna = Seq("AGTACACTGGT")
>>> my_dna

Seq('AGTACACTGGT')

>>> my_dna.find("ACT")

5

>>> my_dna.find("TAG")
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