BIOINFORMATICS
SESSION 5. PRACTICE

2023-10-09



Make a Sessiond directory
I S

http://166.104.118.163:20002/
— Jupyter

Files Running Clusters
Select items to perform actions on them.

[0 | » Wm/ tutor
(n

[ 3 Session2

[ 3 Session3

[ 3 Sessiond



Replace Character(s) in String
S,

stringModule.ipynb

import string

testDNA = "ATTTTATTTTATTTTA"

t?2u = testDNA . maketrans('T", "U")
testRNA = testDNA. translate(t2u)
print ( testRNA )
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Continued from stringModule.ipynb
I

testRNAZ = testDNA . replacel'T', 'U')

]

7 print { testBNAZ )

3

4 testBNA3S = testDNA. replace('T', 'U', 4)

5 print { testRNA3 ) T

b count
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String comparison
I =
strcmp.ipynb

if "t == "a
print { True )

else :
print { False )

if at == A"
print { True )

else :
print { False )

if 1 ==
print { True )

else True
print ( False ) False
False
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ire.py

o Iron response element (IRE)

o CAGUGN motif in the loop
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ire.py

o Iron response element (IRE)
o CAGUGN motif in the loop
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ire.py

def findstem(strandl, strand?)

1
G U 2 tag = True
A G g for j in range(0, 5)
4 basel = strandi[j]
C U 5 base? = strand2[4 - jl
6 if not pair(basel, base2)
A_ U 7 tag = False
C_ G 8 if tag :
- ] return True
C=G 10
11
G=C 12 def pair(basel, base2):
13 if basel == 'G' and base2 == 'C' #
: U - G : 14 or basel 'G' and base? == 'U' #
15 or basel "A" and base? U
16 or basel 'C' and base2 G' ¥
17 or basel 'U" and base? Al
18 or basel == 'U' and base2 == 'G":
g

return True

<4 - - -

22 seq = 'GAGAGCAGUGGGGGUUUCCUGCUUCAACAGUGCUUGGACGGAACCCGGCGCUCGUUCCCCA'

strand1 strand2 23
24 for i in range(0, len(sea) — 15):
e UG CCACAGUGUUGGCG - ool ey = 19
26 test = seqli:i + 16]
l‘ , , 27 if test[5:10] == 'CAGUG":
28 strand! = test[0:5]
29 strand2 = test[11:16]
30 if findstem(strandl, strand2):
31 pos = i + 1
32 print { ‘match at position', pos, ':' )
16 sequences 33 print { test )
34 print ( '<———CAGUGN-——>" )
5

match at position 23
UUICAACAGUGCUUGGA
<====CAGLGN--—->

Seq= “GAGAGCAGUGGGGGUUUCCUGCUUCAACAGUGCUUGGACGGAACCCGGCGCUCGUUCCCCA”



Ire.py result
.,
match at position &3

UUCAACAGUGCUUGGA
<————CAGUGN-———>



def findstem(strandl, strand?)

n n 1
2 leftPar = **

Ire2.ipynb e

[ ] 4 pairlum = 0
5 for j in range(0, 5):
T base? = strand2[4 — j] # <—
8 if not pair(basel, base?)
g leftPar += "' # >
10 rightPar = "' + rightPar # <—
1 else
12 leftPar += '
13 rightPar = '}' + rightPar
14 pairNum += 1
15 return leftPar, rightPar, pairium
16
17 def pair(basel, base?):
18 if basel == 'G' and base2 == 'C' #
19 or = 'G' and base? Ut
20 or ‘A" and base2 U
21 or 'C' and base2 == 'G' #
22 or ‘U" and base? AW
23 or U' and base? == 'G": # G- Wobb /e
24 return True # Yes, two nits base-pair
25 else:
26 return False # No, X base-pair
27
28
249 seq = 'GAGAGCAGUGGEGGGUUUCCUGCUUCAACAGUGCUUGGACGGAACCCAECGCUCEUUCCCCA !
30
31 for i in range(Q, len(seq)-15):
32 test = seqli:i+16] # fest sequence of 16nt length
55 if test[5:10] == 'CAGUG":
34 strandl = test[0:5]
35 strand? = test[11:16]
36 leftPar, rightPar, pairNum = findstemistrandl, strand?)
37 it pairhum >= 4
mat Ch at nos i t iDﬂ 23 ! 38 pos = i + 1 # 7 is a index of the [test) position
39 print  'match at position’, pos, ":' )
LUUCAACAGLGCULGGA i i { st )

41 print ( leftPar + 'CAGUGN' + rightPar )

(CCCCCAGUGN] ) ))) E



Exercise 1
e

o There are many ways to solve a problem in programming.
Consider the construction in ‘ire2.py’ with a number of
operations with substring functions, such as:

if test[5:10] == ‘CAGUG’:
However, we could instead make use of a regular expression:
if re.search(‘( )( )( ), test)

In this expression, we may capture not only a loop sequence
as group(2), but also strand1 and strand2 variables as

group(1) and group(3), respectively.
Modify ‘ire2.py’ to use this type of reqular expression




L
1 import re
Exercise 1answer z

5 def findstem(strandl, strand?):
4 leftPar = "'

-
6 pairNum = 0
7 for J in range(0, 5)
8 basel = strandl[il # >
9 base? = strand2[4 - j]1 # <—
10 if not pair(basel, base?):
il leftPar += ' ' £ -
12 rightPar = '.' + rightPar # <—
13 else:
14 leftPar += '('
i5 rightPar = ')' + rightPar
16 pairNum += 1
17 return leftPar, rightPar, pairhum
18
10 def pair(basel, base2):
20 if basel == 'G' and base2 == CH
21 or basel == 'G' and basez == 'U' #
22 or basel ‘A" and base? U
23 or basel C' and base2 G
24 or basel ‘U and base?2 RN
25 or base! == 'U' and basez == 'G' # G- Hobble
26 return True # Yes, two nts base—pair
27 else
28 return False # Mo, X base—pair
29
30
31 seg = 'GAGAGCAGLUGGEGGUUUCCUGCUUCAACAGUGCUUGGACGGAACCCGGCGCUCGUUCCCCA !
32
35 for i in range(0, len(sea)-15):
34 test = seqli:i+16] # fest seguence of 16nt length
5] grouping = re.search( (. {5})(CAGUG ) (. {5}) ", test)
36 if grouping:
37 strandl = grouping.group(1) #(. {87}, & nucleotides
35 loop = grouping.group(2) F(CAGUG. ) CAGUG and T any nucleot ide
39 strand2 = grouping.groun(3) #/. {57} & nucleotides
A0 leftPar, rightPar, pairNum = findstem(strandi, strand2)
41 if pairNum >= 4:
42 pos = | + 1 # 7 s a index of the {test) position
43 print ( 'match at position', pos, "' )
44 print ( test )

45 print ( leftPar + loop + rightPar )



Assignment

N =
o Modify your ire.ipynb to search the complete iron

: AGUG
response elements (IREs) in the cC N
‘refseq_human.txt’ using regular expressions. Nh

o Note that sequences in the ‘refseq_human.txt’ is g §
DNA sequences (“T” in ‘refseq _human.txt” should e e
be replaced by “U”) Un v

z
74
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