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Python scripts

A Python script is a collection of commands in a file designed to be executed like a program.

The script file will contain variables, functions and any Python code, but the idea is that it will
be run or executed from the command line or from within a Python interactive shell to

perform a specific task.

The Python interpreter (command line or shell) was very useful for learning, but as you
probably noticed, when you quit from the interpreter and enter it again, the definitions you

have made of functions and variables are lost.

Therefore, if you want to write a long Python script, you should use a more sophisticated tool,

for example:
* Spyder: An integrated development environment (IDE).

* Notepad++: An advanced text editor.



https://pythonhosted.org/spyder/installation.html
https://notepad-plus-plus.org/

Spyder

Spyder (formerly Pydee) includes:

A console to run and test the script.

variables.

Spyder (Python 3.4)

An advanced editor with syntax highlighting and code completion help.

A debugger to find errors in the code running it line by line and checking the content of the
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Hello! My program translate RNA 1nto proteln sequence.

Input your BNA sequence: AUGGCCCUGCUGGAUGIGOCUCCUGCCCCUGCLGGEE
GCUGCUGGECCUCUGGGGACCUGACCCAGCCOCAGCCUUIGUGAACC AACACCUSUGCGG
CUCACACCUGGUGGAAGCUCUCUACCUAGUGUGCGGGGAACGAGSCULCUUCUACACACT
CARGACCCGCOGGGAGHTAGAGGATCUGT AGGUIGGGGTAGHLIGGAGCIGGECGGEEGGCCT
UGGEUGCAGGCAGCCUGCAGCCCUNGGCCCUGGAGGEOUCCIUGTAGAAGCGUGGTA
GOAACAALGCUGUACCAGTAUCUGCUCCCUCACCAGCUGGAGAACUIACUGCAAS ;
GCAGICCOCAGGCAGCCCCCCACCOOCCGCCUCCUGCACCOAGAGAGAUGGAAIAAAGETD
CUUGAACCAGT

Your RMS sequence 1is OK!

Your proteln sesquence 1s:
MALWMRLLPLLALL ALWGPDPAAAFVNOHLCGSHLVEAL Y LVCGERGFFY UPKURREAE
DLOVGOVELGGGPGAGSLOPLALEGSLOKRGI VEQUCUST CSLY QLENY Ch+

v

| Object inspector | Variable explorer | File explorer |

Cansole F X
| phoni B A B
runfile('D:/ofimatica/Pythons/Trainings/test.py', wdir=r'D:i/of &

— Console

v

3 || Consche | Hitorylog |

Permissions: RW

End-of-ines: CRLF Encoding: UTF- 8- GUESSED Line: 32 Column: 4 Memory: 43 *
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https://pythonhosted.org/spyder/installation.html

Notepad++

Notepad++ is less powerful than Spyder for Python programming, its main advantages are
syntax highlighting and code auto-completion.

But Notepad++ can be used to programing in many languages, not only Python, and it can be
more intuitive and user-friendly for some people.

B D:\0fimatica\Python\Training\test.py - Notepad++

File Edit Search Yiew Encoding Language Settings Macro Run Plugins Window 7 %
cHHERLE| /D e iy xx (BRE SI[FEELEEHNEE|[&
[ test WEI
1 ## Function check is sequence correct: is there 3TART and 2TOP codons ~
2
3 [Eldef check sequence(rna,wrong) :
4 codon=""
5 stop=-1 # Position of STOP codon
3 start=-1 # Fosition of 3TART codon
7
= for x in range(len{rna}}: # Looking for START codon
3 codon=rna[x:x+3]
o g if codon == 'AUG :
11 start=x
1z B for y in range{x+3,len{rna),3): # Looking for STOP codon
13 codon=rnaly:y+3]
14 = if codon =='UGL' er codon == 'ULL' or codon == 'ULG' : __
15 stop=y
16 wrong=0
17 r bhreak
=) r break
19 B elif rnaf[x]=='T':
20 print("Vour secquence iz DNA or have Thymine.inPlease input correct sedquence. ™)
21 wrong=1
2z return wrong
23 r break
24
25 H if start==-1:
26 print("There i=n't any START codon.|nPlease input correct seguence.®)
i wrong=1
28 = if stop==-1 and starcl!=-1:
29 print("There isn't STOP codon.inPlease input correct seguence.™)
3o b wrong=1
31
32 i return {wrong)
33
34
35 ##f Function translate ENAL sequence into protein. -
Pythan Fils length : 3368 lines : 91 Ln:1l Col:1 Sel:ofo Dos|Windows UTF-8 NS
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https://notepad-plus-plus.org/

Creating a script in Spyder

Let’s create in Spyder a script that asks for a RNA sequence and translates it into a protein:

{ Spyder, (Python 3.4)

File Edit Search Source Run  Debug  Consoles  Tools  Wiew  Help

" E H:IJ b @ @ @\b ;i »Ii =% ﬁ". o » i EI K Ei L . 2 |D:'l,OFimatica'l,Python'l,Training

|Edit0r - D:YOfimaticaiPython Trainingitest, py
3P testpy* (B l

1 genetic_code = {

2 nUuOT e

E

4

=]

E You can copy and paste from here
E the genetic_code dictionary
10

11

12

13

14

1=}

15

17

18 }
B But you should write manually
21 def translate(rna_seq): the rest of the code.
22 prot_seq = ' /
23 for 1 1in range(o,lenirna_seq),3): Go to next page for zoom...
24 try:
25 codon = rna_seq[i:1+3]
26 1f genetic_codelcodon] == '+':
27 break
28 prot_seq = prot_seq + genetic_code[codon]
29 except:
30 print{"It was an error translating the codon at position {} in the sequence".format{i+1))
31 break
=32 return prot_seq
33
34 rna = input("\nWrite your FNA sequence:\n")
25 prot = translate(rna)
36 print ("\nTranslated protein sequence: \n{l n".formatiprot)]
37
38
39
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Creating a script in Spyder

‘translate()’ function and rest of the code:

21 def translate(rna_seq):

22 prot_seq = '

23 for 1 1n rangei(o,lenirna_seq),3):

24 try:

25 codon = rna_seq[i:1+3]

26 1t genetic_codelcodon] == '+

27 brealk

28 prot_seq = prot_seq + genetic_codelcodon]

29 except:

30 print("It was an error translating the codon at position {3 in the sequence".format{i+1))
31 break

32 return prot_seq

34 rna = input("\rWrite your EN& sequence:in")

= prot = translate(rnal

sEprint ("wnTranslated protein sequence:snitwn".formatiprot))

RNA sequence to try the script later:

AUGGCCCUGUGGAUGCGCCUCCUGCCCCUGCUGGLCGCUGCUGGCCCUCUGGGGACCUGACCCAGLCCGCAGCCUUU
GUGAACCAACACCUGUGCGGCUCACACCUGGUGGAAGCUCUCUACCUAGUGUGCGGGGAACGAGGCUUCUUCUAC
ACACCCAAGACCCGCCGGGAGGCAGAGGACCUGCAGGUGGGGCAGGUGGAGCUGGGLGGGGGLCCUGGUGCAGG
CAGCCUGCAGCCCUUGGCCCUGGAGGGGUCCCUGCAGAAGCGUGGCAUUGUGGAACAAUGCUGUACCAGCAUCUG
CUCCCUCUACCAGCUGGAGAACUACUGCAACUAGACGCAGCCCGCAGGCAGCCLLCCcALCCLGLeaccuccuaAccea
AGAGAGAUGGAAUAAAGCCCUUGAACCAGC




Saving a script in Spyder

Save the script with the name ‘rna_translator’. Spyder will automatically add the typical

Python script extension ‘.py’, so the final name of the script will be ‘rna_translator.py’.

Save Python script

Save in: I@Training j = = Efl-
: 2 = test.py
tdy Becent
Documents

@

Dezktop

fly D ocuments

=

‘c.
£ i€

= 1

a

=

o

by Hetwaork File: narne: I na_translato j Save I
Places
Save as type: IF'_I,Ithon fles [F.pw = pyw = ipy) j Cancel |
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Running a script in Spyder

Spyder (Python 3.4)

4. CHECK THE VALUES

File Edt Search Sowrce Run  Debug  Consoles  Tools  Wisw  Help OF TH E VARIABLES
. ~ = | - . N .
LD PP s M 2 BB AN
Editor - D:YOfimaticalPython Traini@®rna_translakar py = X| Yariable explorer
3| P rna_translator.py [E3 l =) Mame Type Value a
lgenetic_code - genetic_code | diict w {UACU': ‘T, 'GGUt: ‘G, CAUG': MY, ACA': 'T', 'GCG': 'A', 'GGC': ‘G, 'GUU: m
2 L0 i T
3 . prot str 1 MALWMRLLPLLALL ALWGPDFAAAFVNOHLCASHLVEAL YL VCGERGFFY TPKTRREAEDLOVGOVELGGGPGAGSLA. ;.
4
=] - ma str 1 AUGGCCCUGUEGAUGCGCCUCCUGCCCCUGCUGGCGCUGCUGGCCCUCUGEEGACCUGACCTAGCCGCAGCCULILIGLG. H
T-’ wrong int 1 [¢] .H
ELH I(.": | Object inspector | ariable explorer File explarer |
L 2. PASTE THE RNA SEQUENCE
o | Console .
. I3 L Python 1 (£ 1
! == runfile( ' D:/0fimaticasPython/Tra AND PUSH ENTER
)
20 def translate(rna_seq): Write your FN& sequence:
21 prot_seq = ' ALGGCCCUGUGGALGCOCCUCCUGCCCCUGCUGGCOCUGTUGGCCCUCUGGH0ACCUGACCCAGCCGCAGTCUUGUGAACCAACACCLIGUGCGGCLIC
> for T in range(o,len(rna_seq),3): ACACCUGEUGGAAGCUCUCUACCUAGUGUGCGGGGAACGAGGCILCUUCUACACATCC AAGAC COGCCGGGAGECAGAGGACCUGCAGGUGEGGEAGE
23 Ty h - UGGAGIUGGGCOGGGGCCCUGEUGCAGGCAGCCUGCAGCCCUIGGICCUGEAGHGOUCCCUGCAGA AGCEUGGC ALUUGUGEAACAAUGCUCUACCAGT
24 codon = rna_seqi:i+3] AUCUGCUCCCUCUACCAGCUGGAGAACUACUGZ AACUAGACGCAGCICCGCAGGTAGICCCCCACCOGICGCCUCCUGCACTGAGAGAGALGEAALIALA
> if genetic_codelcodon] == '+ GCCCUUGARCCAGC
brealk
prot_seq = prot_seq + genetic_codelcadon] Translated protein sequence:
ot MALWMRLLPLLALL ALWGPDPALAFVNOHLCGSHLVEAL Y LVCGERGFRY TPETRREAEDL QVGOVEL GGGPGAGSLOPLALEGSLOKRGIVEQCCTS
int("It was an error translating the codon at posi || ICSLYQLENYCN
break
return prot_seq
rna = 1nput{"\nWrite your RNA sequence:in")
Sdprot = translate(rnal
S5 print ("\nTranslated protein sequence:\n{lin".formati{prot))
3. CHECK THE RESULT
< » || Console History log ‘
Permissions: RW End-of-lnes; CRLF Encoding: ASCIT Line: 36 Colurmm: 1 Memary: 53 %
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Running a script

We can also run the script with Python or Windows command line interpreters:

* Python interpreter (IDLE):

¥ Python 3.4.2 Shell
File Edit Shel Debug Options ‘Windows Help

Python 3.4.2 (v3.4.2:5b2c02329432, Oct 6 2014, 22:15:05) [MSC v.1600 32 bit (Intel)] on wini2 =
>>I exec (open("D:/Ofimatica/Python/ Training/rna_translator.py”) .read(]) I

Write wour RMNAL sequence:

AUGGCCCUGUGGATGCGCCUCCUGCCCCUGCUGGCGCUGCUGGCCCTCUGGEGACCTGACCCAGCCGCAGCCUTTGIGALCCAAC ACCUGUGCGGCUCAC ACCTGGUGGAAGCTCTCTACCTAGUGTGCGGGGALC
GAGGCUUCTUCTACACACCCALGACCCGUCGEGAGGC AGAGGACCUGC AGGUGGGGCAGGUGGAGC GGG GGEEGCCCUGEUGCAGGCAGCCUGCAGCCCTUGGCCCIGGAGGGGUCCCUGC AGLAGCGUGGCAT
UGUGGALCAATGCUGTACCAGCATCUGCTCCCTCTACCAGCTGGAGAACTACTGCAACTAGACGCAGCCCGCAGGCAGCCCCCCACCCGCCGLCUCCTGCACCGAGAGAGATGGALTAALGCCCUTGALCCAGT

Translated protein sequence:
MALVMELLPLLALLALWGPDPALAFVIOHLCGSHLVE ALYLYCGERGFF Y TPETRREAEDLOVGOVELGGGP GAGSLOPLALEGSLOERGIVEQCC TS ICSLYQLENTCN

>33 |

I

Ln: 11 |Cal: 4

*  Windows command line (CMD):

v C:AWINDOWS\system32\cmd. exe

Microsoft Windows HP [Version 5.1.268081
(C> Gopyright 1985-2801 Microsoft Corp.

C:%>python D:~\0f imatica~Pythons\Training~rna_translator.py

llrite your RHA seguence:
AUGGCCCUGUGGAUGCGCCUCCUGCCCCUGCUGGCGCUGCU GGCCCUCUGGGGA CCUGACCCAGCCGCAGCCUNUGUGAACCAACACCUGUGCGGCUCACACCUGGUGGAAGCUCUCUAC
CUAGUGUGCGGGGAACGAGGCUUCUUCUACACACCCAAGA CCCGCCGGGAGGCAGAGGACCUGCAGGU GGGGCAGGUGGAGCU GGGCGGGGGCECCU GGUGCAGGCAGCCUGCAGCCCUUG
GCCCUGGAGGGGU CCCUGCAGAAGCGU GGCAUUGUGGAACGAAUGCUGUAGCAGCAUCUGCUCCCUCUACCAGCUGGAGAACUACUGCAACUAGACGCAGCCCGCAGGCAGCCCCCCAGCE
GCCGCCUCCUGCACCGAGAGAGAUGGAAUAAAGCCCUUGAACCAGE

Translated protein segquence:
MALWMRLLPLLALLALWGPDPAAAFUNQHLCGSHLUEALY LUCGERGFFY TPKT RREAEDLQUGQUELGGGPGAGS LQPLALEG: LQKRGIVEQCCT § I C= LYQLENYCN

HRY
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Python modules

A module is a Python file containing functions and variables used by multiple scripts. The

module file has the module name with the suffix .py’ appended (like scripts, ex. my_module.py).

Modules are the solution to functions used by several scripts without writing them many times

(once per script). Remember that functions are pieces of code writen once and used several
times by a single script.

my_scriptA.py I

def function1():
<code>

def function2():
<code>

functioni()

function2()

my_scriptB.py I

def function1():
<code>

def function2():
<code>

functioni()

function2()

my_scriptC.py I

def function1():
<code>

def function2():
<code>

functioni()

function2()

my_scriptD.py I

def functioni():
<code>

def function2():
<code>

functioni()

function2()
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Python modules

my_module.py I

def function1():
<code>

def function2():
<code>

! ! ! }

my_scriptA.py I my_scriptB.py I my_scriptC.py I my_scriptD.py I
my_module.functioni() my_module.functioni() my_module.functioni() my_module.functioni()
my_module.function2() my_module.function2() my_module.function2() my_module.function2()




Python modules

To use a module we have to import it with the ‘import’ command at the beginning of the script.

The first time a module is loaded into a running Python script, it is initialized by executing the code
in the module once. If another module in your code imports the same module again, it will not be

loaded twice but only once.

Functions included in the module can be called with the module name plus ‘’ (dot) and the

function name.

We already used the module ‘os’ for working with files and folders:

>>> import os

>>> 0s.getcwd()

>>> 0s.makedirs(<path>)
>>> os.chdir(<path>)
>>> os.listdir(<path>)

You can check out the full list of built-in modules in the Python standard library here.



http://docs.python.org/3/library/

Python modules

The module ‘math’ includes useful mathematical operations:

Fxx dmport math

x> princ('o: ', wath.pi)

Im: 3.141592653559733

x> print('e:', math.e]

e: 2.718281528459045

Frx= wvalues = [ 1, 2, 3, 4, 5 ]

x> print('Zum of wvaluezs:',math.fszun(valuesz])
SJum of values: 15.0

x> print('Factorial of S5:',math.factorialis))
Factorial of 5: 120

x> print('Zguare root of S5:',mwath.sgrti(s))
Jgquare root of 5 2.23606727749979

x> print('10 to the power 5:',mwath.pow(l0,5))

10 to the power S5: 100000.0
Fr»> print|'Logarithm kbase 10 of 100000:"' ,math. log (100000, 10))

Logarithm ba=se 10 of 100000: 5.0

x> print('Exponential function of S5:',math.expi(5))
Exponential function of 5: 143.4131591025766

Fr> print('Natural logarithm of 150:' ,mwath. logi(l50)])
Natural logarithm of 150: 5.0106352940362555

If you want to learn more... https://pymotw.com/3/math/

[ eseonece



https://pymotw.com/3/math/

Python modules

Let’s practice with the module ‘datetime’. This module includes functions for working with dates

and times.
d )
Frx dmport datetime tOday IS a new data
»»> today = datetime.date.today() type called object
Fx> print(today)
201l6-12-15

x> print('ctime:', today.ctime())
ctime: Thu Dec 15 00:00:00 2016
x> printi('Year:', today.vyear)

Tear: 2016

x» print('Month:', today.month)
Honth: 12

Fr»» print('Dav:', today.day)
Day: 15

*»» one_day = datetime.timedelts(days=1]
*»» printi'Cne day:', one_day]

One dav: 1 dav, 0:00:00

»r>» yesterday = today - one day

x> print (' Yesterday:', yesterday)
Testerday: 2016-12-14

x> tomorrow = today + one day

x> print (' Tomorrow: ', LCOmWmOrrow)
Tomorrow: Z016-12-16

If you want to learn more... https://pymotw.com/3/datetime/

[ eseonece



https://pymotw.com/3/datetime/

Python modules

The ‘os’ module include many functions to interact with the file system:

Frx lmport os
x> dir = os.getcwd|()
Fx> print (dir)
D:hyOfimatica) Python
x> filenames = os.listdir(dir)
x> print (filenames)
['DLL=s', 'Doc', 'inelude', 'Lik', !'liks', 'LICEN3E.txt', 'Logs', 'NEW3.txt
'y 'python.exe', 'pythonw.exe', 'gt.conf', 'BEADME.txt', 'Bemovespyder.exe
'v 'Beripts', 'spyder-wininst.log', 'tcl', 'Tools', 'Training']
x> for filenasme in filenames:
print (filename)
print (os.path. joini(dir, filename))

DLL=s

D:yOfimaticah Python' DLLs
Doc

D:hyOfimatica’ Python' Doc
include
D:hyOofimatical Python' inc lude
Lik

D:YOfimatica Python' Lib

If you want to learn more... https://pymotw.com/3/os/
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https://pymotw.com/3/os/

Python modules

‘os.system()’ is a useful function that allows to execute external commands/programs:

Frx lmport os
x> og2.8vstew ' Notepad. exe' )
o

But ‘os.system()’ functionality is limited and it has been improved and extended by the

module ‘subprocess’:

Frx lmport subprocess
»»» subprocess.check output ("dir C:", shell=Trues]
h' Wolume in drive C has no label.'rin Volume Serial Nuwnber is 40ES-E729Z%rnh'rhn Directory of C:

YhhEYRYVEYRISSO09/2015 0 22140 <DIR> B20A7725fbTei8TeheTh 7\ rn2 1/05/20158 23:15 <DI
B> SEdrd2E85d542e4508334ede 7334t rhnl 7S 05/2015  12:31 <DIR> aeatiri\nze/ 12/
2014 00:54 0 AUTOEXEC.BATA\r'nZzl/05/2015 Z3:16 <DIR> bado04ss09sde:
Febkbhr'nies12/2014 00:54 0 CONFIG.3¥3hrWn3l/03/20168 16/:35 333 Do
cumentshrinlds/02 /2015 17:40 <DIR> Documents and Settingshrinl7 /0872016 ZZ:20 <D
IR> MinGWhrhvnle/09/2016 23:55 <DIR> Program Files\rynO4/12/2016 09:31
<DIR> WINDOWSY EYn 3 File(s) 333 hytesirin 8 Dir |
=} 3.917.590.528 hytes free‘\rin!'

*r» sSubprocess.call (['MNotepad.exe', 'C:ii\test.oxt']])

il

If you want to learn more... https://pymotw.com/3/subprocess/
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https://pymotw.com/3/subprocess/

Python modules

____________________________________________________________________________________________________________________________________________________________|
You can install additional modules into Python appart from the built-in ones:

* Python interpreter (IDLE):

x> lmport subprocess
x> subprocess.call(['pipn', 'install', SomePackage])

*  Windows command line (CMD):

e CAWINDOWS\system 3 2Vemd. exe

Microsoft Windows HP [Uersion 5.1.26801
Gy Copyright 1985-2801 Microsoft Corp.

D:~0f imatica~Pythonipython —m pip install SomePackage
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Python for scientists

Next lesson...
NumPy, SciPy and
Matplotlib
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