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Basic Python - if statement

$ python conditional.ipynb

* Returns true if a
sequence with the

>>> 1f 1==1: print (“true”)

>>> else: print (“false”)

9 true Membership Operators
>>> dna = 'AACGGAATTCCCTCTC' NSNS

* Returns true if a
sequence with the

>>> 1f ! GAATTC'! in dna: specified value is present specified value is not
in the object present in the object
. v ’ « Example: - Example:
>>> print ('match’) xiny xnotiny

- maitch




Basic Python - if statement
|

$ python conditional.ipynb

>>> a = 2
>>> 1if a ==

print (Ya is 1”)
>>> elif a == 2:

print (Ya is 2”)
>>> else:

print(Ya 1s not 1 or 27)

- true



Basic Python - iist
N

T omylist = ["a", "b", "c", "d", "e", "f"]
Somvlist removel "b" ) # List0ll QL= element=S & & I AIGHO K H
3 printimylist)
il
5 omvlist,popl2) # List W indexS 0l E6HN Xl A
E printimylist)
:
[ . d, 'e', 'f']



Pattern matching
.,

S patternMatch.ipynb

string_of _interest.find(target_seq) : string_of interest I target_seq”} < 3}+= A H A index.
whefo] glow -10] ety
dna = "HACGGAATTCOCTCTC!

if dna. find{"GAATTC" )==0:
print { "match" )

1
z
3
4
]
G else:

T print ¢ "mismatch” )

g

5 if dna. find"GAALCTITC" ) >=0:
10 print { "match” )

11

17 else:

13 print  "mismatch" ) . . I . ,
obviously ‘testsequence’ will match ‘testsequence

match

1 lsmat ch then what about ‘testsequence1’? or ‘Testsequence'? or ‘test_sequence'?



Basic Python - regular expressions
|

regular expression is a formal language consisting of words whose letters are taken according to a
specific set of rules

~s *+ 2 {} [ 1\ | () #meta characters
0<x<3 = 1,2 Examples
3! = 3x2x1 o [CTl:CorT
AC2 = 41 /2! (4-2)! o [MCT]:notCandnotT
o [CTJAG]:CorTandAorG
o [AB*]: Aor AB or ABB or ABBB, ...
character meanng oo o [AB+]: AB or ABB or ABBB, ..
* 0 or more ca*t =» ct, cat, caat, caaaaaat... - [ AB?]I Aor AB
+ 1 or more ca+t = cat, caat, caaaat ...
? Oorl ca?t = ct, cat o A{6}: AAAAAA
{m} m times {2} ¥ caa o A{4,6}: AAAA, AAAAA, AAAAAA

{m, n} At least m, at most n  ca{2,4} = caat, caaat, caaaat

More..



Basic Python - re module

performing pattern matching - if match: return match_object; else: return None type
L <re.Match object; span=(0, 5), match="'abcde'>

Method/Attribute Purpose

match() Determine if the RE matches at the beginning of the string.

search() Scan through a string, looking for any location where this RE matches.
findall() Find all substrings where the RE matches, and returns them as a list.
finditer() Find all substrings where the RE matches, and returns them as an iterator.

querying match object

Method/Attribute Purpose

group() Return the string matched by the RE

start() Return the starting position of the match

end() Return the ending position of the match

span() Return a tuple containing the (start, end) positions of the match

Reqular Expression HOWTO — Python 3.11.5 documentation



https://docs.python.org/3/howto/regex.html

Basic Python - re module

|
Method Description

Scan through string looking for the first location where the
regular expression pattern produces a match, and return a
corresponding MatchObject instance. Return None if no
position in the string matches the pattern; note that this is
different from finding a zero-length match at some point in the
string.

re.search(pattern, string, flags=0)

If zero or more characters at the beginning of string match
. the regular expression pattern, return a corresponding
re.match(pattern, string, flags=0) MatchObject instance. Return None if the string does not
match the pattern; note that this is different from a zero-length
match.

Return all non-overlapping matches of pattern in string, as
a list of strings. The string is scanned left-to-right, and
matches are returned in the order found. If one or more groups

re.findall (pattern, string, fIags:O) are present in the pattern, return a list of groups; this will be a
list of tuples if the pattern has more than one group. Empty
matches are included in the result unless they touch the
beginning of another match.



Pattern matching
.,

S rePattern.ipynb

import re
dna= " BACGGAATTCCCTCTC!

if re.search("Gaa[CTITC", dna)
print [ "match” )

else:
print { "mismatch” )

L e I o S N L

11 i f re.match"GAA[CTITC", dna)
12 print { "match” )

14 else:
15 print { "mismatch” )

17 if re.match{"GAA[CTITC", dnald:10]):
18 print { "match" )

20  else:
21 print { "mismatch” )

match
nismatch
match



Base | IUPAC || Base | IUPAC
- # A|C M
A A AlclgT | N
ClGT| B AlG R
[o e clc s
. AlGT| D T T

Basic Python - pictionary usage | & | % ¥
Gt K clt Y

cut.ipynb

I import re

2

3 enzymes = {

1 Bell':  TGATCA',

5 ‘Bful':  CTRYAG',

B 'CacBl':  'GONNGC,

7 "EcoRl':  GAATTC,

8 Hindl11': "#4GCTT,

9 ¥

10

print { listienzyvmes. keys()) )

12 print { list(enzvmes. values()) ]
19 print { list(enzymes. itens()) ]
14

['Bell', 'Bfml', 'CacBl', 'EcoRl', "Hindll1']
['TGATCA', 'CTRYAG', 'GUWNGC', 'GAATTC', 'AAGCTT']
[C'Bel ', "TGATCA"), ('Bfml', 'CTRYAG'), ('CacBl', "GCWNGC'), ('EccRI', 'GARATTC'), ('Hindl 1", 'A&GCTT' )]



Base | ITUPAC || Base | IUPAC

_ # AlC M

o | 3 |["Ne |

C c C|G s

. AlG|T D T T
Basic Python - pictionary usage | i | % ¥

1 print { enzvies )
2 enzvies_nod = enzymes.copy() # be careful not to use enzymes_mod = enzymes
3 print { enzvnes_mod )
4 IUPAC degenerate base symbols”
5oamh = L Bases represented Complemental
B 'H"{i "[AG] . Desciption Smbel \Tacla|T)  bwes
7 eIeTl, L 2P ;
8 N AGCT] e P ;
g WUTAT) '
10 Weeot[AC e —
11 seorcaE Weak w A T w
12 Kot [Ta] e, Strong s c G s
13 e U[ACG] Y, R Mo ac K
14 H [ACT] ', Ketone K G| T M
15 "D [AGT] Y, e | & | [a] [o v
]5 IBI ' [ [CGT] 1 Pyrimidine Y C T R
7 PR
]8 Not G H ! A C T D
19 for key in enzyvmes_nod, keys(): Not T v alcle .
20 for anbkey in amb. keys(): Ayonebee| N | 4 |AlC|G|T 3
21 enzymnes_mod(key]l = enzvmes_nod[key] . replace(anbkey, anblanbkey] ) Gap - o :
22 a. ™ Not U for RNA
23 print ( enzvmes_mod )
24

T'Bel ' "TGATCA', 'Bfml': 'CTRYAG', 'CacBl': 'GCNWGC', 'EcoRl': 'GAATTC', "HindlI1': "AAGCTT'}

T'Bel ' "TGATCA', 'Bfml': 'CTRYAG', 'CacBl': 'GCNWGC', 'EcoRl': 'GAATTC', "HindlI1': "AAGCTT'}

{'Bell': "TGATCA', 'Bfml': 'CTLAGI[CTIAG', 'CacBI': 'GCIAGCT][AGCTIGC', 'EcoRl': 'GRATTC', 'Hindlll': "AAGCTT'}



Code2.1 cut.py
N =

seq = 'GATCTGACTAGCGAGCGTGATCAAGCTTGTGTAGGAATTCCTTGATGCTGTAGCGCGAGCTGA’

I import re
2
3 seq = 'GATCTGACTAGCGAGCGTGATCAAGCTTGTGTAGGAATTCCTTGATGCTGTAGCGCGAGCTGA
4
5 for i in range(0, len(seq) — 5):
6 testseq = seqli:i + 6]
7 #orint | testseq )
8 for key in enzymes_mod.keys():
9 if re.searchienzymes_modlkey], testseq):
10 pos = i + 1
11 print(key, '#t', pos, '#Mt', testseqg, '#t', enzvmeslkev], enzymes_mod[key])
CacB| 11 GCGAGC GCNNGC GCIAGCT] [AGCT]GC
Bel | 18 TGATCA TGATCA TGATCA
Hindl | 23 AAGCTT AAGCTT AAGCTT
EcoRl| 35 GRATTC GAATTC GAATTC
Bfml 43 CTGTAG CTRYAG CT[AG] [CT1AG

Cact | 55 GCGAGC GCNNGC GC[AGCT] [AGCT]IGC



Exercise 1
e

o Assume you want to analyse the same sequence as in
Code 2.1, but instead you are interested in identifying
recognition sites of the two enzymes Alu and Dpnl.
These enzymes recognize sequences AGCT and

GATC, repectively. Modify Code 2.1 to achieve this
analysis



Exercise script and result
.,

1
i
3
4
5
=
I
5

g
10

12
13
14

import re

enzymes = {'4lu'"AGCT", "Dpnl": "GATC"}

enzvnes_nod = enzvmes. copyl )

sed = GATCTGACTAGCGAGCGT GATCAAGCT TGTGTAGLAATTCCTTGATGCT GT AGCGLGAGET G4

for i in range(0, len{seq) — 3):
testseq = seqli: i + 4]
for key in enzvmes_nod, keys():

if re.searchienzvmes_nod[key], testseq):

pos = | + |
print ( key, "fit",

Dion | 1 GATC
Do | 159 GATC
Alu 24 AGCT
Alu Sl AGCT

GATC
GATC
AGCT
AGCT

pos, (Ht', testseq, "Ht, enzvmes[key] )



Assignment
N =

1) Print the reverse complement of the following three restriction enzyme recognition
sequences according to IUPAC nucleotide degenrate code, RE_A: GTMKAC, RE_B:
GDGCHC, and RE_C : ACNNNN. For instance, the symbol R is either Aor G. The
complementary bases in that case are T and C, and these may be represented by Y.
Therefore, the ‘complement’ of R is Y. 2) And convert the reverse complement sequence
into regular expression using the iupac dictionary below.

1. Reverse complement of GTMKAC, GDGCHC, and ACNNNN

re
sequences = [

compDict = {

2. Convert to regular expression using iupac dictionary




Assignment
N =

3. Are there reverse complement sequence of restriction enzyme A,B,C
present in “seq” from code2.1? If so, print out 1)- position, 2) actual
sequence of enzyme recognition in “seq” 3)- original enzyme recognition

seqguences.
seq = 'GATCTGACTAGCGAGCGTGATCAAGCTTGTGTAGGAATTCCTTGATGCTGTAGCGCGAGCTGA’

«  IbMl MIE D18t 09/24 Sunday 23:59 @ LMS
< OIE DEWXNE S F ASH FR.JIY ot0 ZE0f st &Y 2t&tol &Y
A MAH2 nFX H 0|5 HAICZ HE(e.g. 3F X 2023123456 218 )
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