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Python tutorial
N

Chapters

@ learnpython.org

Hello, World!

Variables and Types
https://www.learnpython.org/ —
String FZrmatting
Basic String
Operations

Hello, World! e

Functions

Python is a very simple language, and has a very straightforward syntax. It encourages programmers to program without Classes and Objects

boilerplate (prepared) code. The simplest directive in Python is the “print” directive - it simply prints out & line (and also includes a Dicticnaries
newline, unlike in C). Modules and
Packages
There are two major Python versions, Python 2 and Python 3. Python 2 and 3 are quite different. This tutorial uses Python 3, Numpy Arrays
because it more semantically correct and supports newer features. Pandas Basics

. . . . . Generators
For example, one difference between Python 2 and 3 is the print statement. In Pythen 2, the "print” statement is not a function, .
List Comprehensions

and therefore it is invoked without parentheses. However, in Python 3, it is a function, and must be invoked with parentheses. R
Lambda functions

To print a string in Python 3, just write: Multiple Function
Arguments
scriptpy 1Python shell (9] Regular Expressions
1 print("This line will be printed.”) In [1]: Exception Handling
Sets
Serialization

Partial functions

Run )
Code Introspecticn

Powered by DataCamp @ Closures
Decorators
Map, Filter, Reduce
Contributing Tutorials
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Jupyter notebook &<
-

& C (: http:fﬂ66.104.‘118.‘163:20002f| )

% M Gmail @ YouTube (g) Chrome 207 O

~ Jupyter

Password: Login

Y

2023bio



Jupyter notebook &<
-

: Jupyter Quit | Logout
Fies  Running  Clusters
Select items to perform actions on them. Upload || New~ &
o - mi Name« | Last Modified File size
O O materials 2z
O 0 programs 2B
O OR 28 H
127
O 0 trashcan 1383
O 0 wtor 123
O O run_jupytersh EEE:! 648

Make a new directory:
| stel_0{0|5
Ex) 2023123456 _hyunwookim

: J u pyter Quit Logout
Files Running Clusters
Select items to perform actions on them. Upload s
| Notebook:
0 | v~ B/ students Name ¥ e
(] . Python 3
O
| Other
The notebook list is empty. Text File
Folder

Terminal



Make Session?2 directory
N

— Jupyter

Files Funning Clustars
Select items to perform actions on them.

[0 | ~ | @/ tutor
4.

[ O Session2



Basic Python - string

python implements O-based indexing [610]
o0 1 2 3 4 5 6 7 8 9 10 11
$ python string.ipynb Mio|n|t |y Ply|t|h]o n'
— 1211 10 -9 -8 = _ =
[-12:=7]
>>> rna="AGCTT' [OUTPUT]
>>> print(rnal[2: 4]) CT
>>> print(rna[0:17) A
>>> print (rnal3 ]) TT
>>> print (rnal:3]) AGC
>>> print (rnal: 2]) AGC
>>> print(rnal[::-1]) TTCGA

http://www.nltk.org/book/ch03.html
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Basic Python - string
N [ —

>>> dna = 'GCAATGG'
>>> print (dna) “GCAATGG”
>>> rev = dnal[::-1]

>>> print (rev) “GGTAACG”




Basic Python - string
N [ —

Code continues from the previous one

>>> rev = dnal[::-1]
>>> comp = rev.maketrans ('ACGT', 'TGCA")
>>> rev_comp = rev.translate (comp)

>>> print (rev_comp)
“CCATTGC”




DNA replication | (ssDNA)
N

replication.ipynb

import string

dna = "GCAATGE'

rev = dnal::-1]

comp = rev.maketrans( ACGT', "TGCA')
rev_comp = rev. translatelconp)
print( rev_conp |

CCATTGC



DNA replication | (dsDNA) — small practice
|

replication2.ipynb

print the dsDNA sequence representation including the 5’- and -3’ notation

as below

5'-GUAATGG-3'
3'-CGTTACC-5'

import string

dna = 'GCAATGG!

conp = dna.naket rans( ' ACGT', 'TGCA')
rev_conp = dna.translatelconp)

print [ "G#'-" + dna + -S4 )
print  “3'-" + rev_conp + “-G#"'" )

5'-GCAATGE-3'
3'-CGITACC-S"



Inferring RNA products of transcription
N

transcription.ipynb

>>> dna = 'GCAATGG’

>>> print ("The DNA sequence is " + dna )

>>> rna = dna.replace('T', 'U")

>>> print ("and the RNA sequence is " + rna )

dna = 'GUAATGE'

print ¢ "The DMA sequence is " + dna )

rna = dna.replace('T", 'U")

print § "and the RMA sequence is " + rna )

The DW4 sequence is GCAATGG
and the R4 sequence is GCAALGG



Basic Python - dictionary

dictionary.ipynb

-keys- -values-
'a’ P 'alpha'’
'o! | 'omega’
‘g’ | 'gamma'
*A dictionary’s keys do not allow duplicates

code = {'UDU R, CLUCTCFY, tUUsTCL'Y
code
print [ code['UUU'], code['LUC'] )
FF
code = L'UU0  CFY, CUOCT s CF, LUt o AT, TUUAT v L'}
print{code[ UOU'])
&

https://cs.stanford.edu/people/nick/python-in-one-easy-lesson/
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Basic Python - for loop
T

A eolen ™" Lollons your

The keyword “for” The keyword “in” separates list name and ind;
.:Fd\;:{zls ﬂ.ca :ﬁﬂr{ the {f"‘-a‘t identifier from the xa:{aog y”:lﬁs_
‘wc:\,:g(c the Your list. ll Protessing code.

target identifier J

list-processing code

The lis-grotesind code
MUST be indented
under the for loot:

for i in range(0, 5, 1):
print ()
print { 'range(0,5,1)° )

print { list(range(0, 5, 11) )
print { 'range(0,5,3)" )
print ¢ list{rangef0, 5, 31) )

1]

|

i

3

4

range(0,5,1)
(o, 1, 2,3, 4]
range(0,5,3)

(o, 3l
https://www.safaribooksonline.com/library/view/head-first-python/9781449397524/ch01.html|
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Codel.1 translation.py
N

translation.ipynb

code = 4

B e e 1 T 1 1 T 04 N T 1 L', "Chs': 'L, tCug': 'L,
B 1 1 1 1 O A ¢ 1 R
B B 0 11 1 e O B T 0 R e - B S
CACUT: T, CACCT: T, CACA' T, CACG': T, CGCUT: AT, CGCCT: AT, TGCA': AT, CGOGT AT,
TUALT Y, LRGN, DA e, TUAGT e, CCALY CHY, TCACT: CHY, TCAA': QY CCAGT QY
CRALT TN, TRACTT N, AR KT, TAAGT: KT, CGALY: DU, CGACT: D, GAA': BT, 'GAG' CE',
Gt S, TUGCt e o, TUGET e, UGG WY, CCal: R, OCCGCT: R, OCCGA': R, CCGG': TR,
CAGLT TR, CAGCT R, CAGA'T CRY, CAGG': R, CGGUT G, CGRCT: G, 'GGRAT: G, GGG G

¥

dnaseg = ' GAACTGGET

print { dnaseq )

rnaseq = dnaseq. replace('T", 'U")
print { rnaseq )

for i in range(0, len(rnasea), 3):
codon = rnaseqliti + 3]
anino_acid = codelcodon]
print ("', amino_acid, end=" ")

GHACTGEET
Gh&CUGGGL
ELG



What we learned today
N

python keywords, variables, strings, numerics, loops, dictionary

code = 4

B e e 1 T 1 1 T 04 N T 1 L', "Chs': 'L, tCug': 'L,

B 1 1 1 1 O A ¢ 1 R

B B 0 11 1 e O B T 0 R e - B S

CACUT: T, CACCT: T, CACA' T, CACG': T, CGCUT: AT, CGCCT: AT, TGCA': AT, CGOGT AT,

CUALT Y, LRGN, DA e, TUAGT e, CCAL CHY, CCACT: CHY, TCAA': QY CChG QY

CRALT TN, TRACTT N, AR KT, TAAGT: KT, CGALY: DU, CGACT: D, GAA': BT, 'GAG' CE',

Gt S, TUGCt e o, TUGET e, UGG WY, CCal: R, OCCGCT: R, OCCGA': R, CCGG': TR,

CAGLT TR, CAGCT R, CAGA'T CRY, CAGG': R, CGGUT G, CGRCT: G, 'GGRAT: G, GGG G

1
dnaseg = ' GAACTGGET import string >>> rna='AGCTT’
print { dnaseg ) >>> print(rna(2:4])
rnaseq = dnaseq. replacel'T', 'U') - ' >>> print (gna[0:1])
print ( rnaseq ) e ELLIES >>> print (gna[3:])

rev = dnal:—1] >>> print (rna(:3])

for i in range(D, len{rnaseq), 3): conp = rev.maketrans('A4CGT", "TGCA") >>> print(mpal:-2])

codon = rnaseali:i + 3] rev_conp = rev.translatelconp) >>> print(rnal::-11)

anino_acid = code[codon] print( rev_comp )

print ("', amino_acid, end=" ")

CCATTGE
GhACTGEGET
Gl CUGGEGL

ELG



Exercise
S

o Modify code 1.1(translation.ipynb) so the reverse
complementary strand of the original strand sequence
(GAACTGGGT) is translated. As with the original strand, we
only consider the first reading frame of the nucleotide
sequence, i.e. the first codon of the complementary strand is
ACC



Exercise script and result

dnaseg = 'GAACTGEGET

rev = dnaseal::-1]

comp = rev.maketrans(ATGC', UACG')
rnaseq = rev.translate(conn)

print {rnaseq)

for i in range(0, len{rnaseq), 3):
codon = rnaseali:i+3]
anino_acid = codelcodon]
print('', amino_acid, end = ' ')

HCCCAGLUC
T QF



Assignment
N

o Using the code translation.ipynb and dna_seq below, generate
and print 1) RNA (rna_seq) sequence which is reverse
complementary to the underlined DNA sequence segment, and
2) its translated amino acid sequence (aminoacid_seq). The
variable “dna_seq” must be present in your python script.

dna seg = “ATGCTTGCAAATACGTCACGACAGTGAAAAA”
X *hint o & sequence £ &2 indexing (ex, dna_seq[x:x])
2 A3l & ->Reverse complementary

rna_seq = “UGUCGUAUUUGCAAG”
aminoacid seq = ?2?

Translation

5 IFA| M= : 09/17 Sunday 23:59

o ST RS WNE o E| QS| MR 7|9 sk n B0 st 4 Zheps] Xy
QE nUFL hFAt SHH 0|2 gﬂ,*' 2 NZE(e.g. 27X}t _2023123456_4 3 2)
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