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Profile most-frequent k-mer

CGGGGCTGGGTCGTCACATTCCCCTTTCGATA
TTTGAGGGTGCCCAATAACCAAAGCGGACAAA
GGGATGCCGTTTGACGACCTAAATCAACGGCC
AAGGCCAGGAGCGCCTTTGCTGGTTCTACCTG
AATTTTCTAAAAAGATTATAATGTCGGTCCTC
CTGCTGTACAACTGAGATCATGCTGCTTCAAC
TACATGATCTTTTGTGGATGAGGGAATGATGC

I Seven (7) 32-nucleotide DNA sequences
I A “secret” pattern P=ATGCAACT of length l = 8 implanted.
I Can you reconstruct P by analyzing the DNA sequences?

An example

CGGGGCTATGCAACTGGGTCGTCACATTCCCCTTTCGATA
TTTGAGGGTGCCCAATAAATGCAACTCCAAAGCGGACAAA
GGATGCAACTGATGCCGTTTGACGACCTAAATCAACGGCC
AAGGATGCAACTCCAGGAGCGCCTTTGCTGGTTCTACCTG
AATTTTCTAAAAAGATTATAATGTCGGTCCATGCAACTTC
CTGCTGTACAACTGAGATCATGCTGCATGCAACTTTCAAC
TACATGATCTTTTGATGCAACTTGGATGAGGGAATGATGC

I The same DNA sequences with the implanted pattern
ATGCAACT

I Can you spot the locations of the implanted pattern?

An example

CGGGGCTATGCAACTGGGTCGTCACATTCCCCTTTCGATA
TTTGAGGGTGCCCAATAAATGCAACTCCAAAGCGGACAAA
GGATGCAACTGATGCCGTTTGACGACCTAAATCAACGGCC
AAGGATGCAACTCCAGGAGCGCCTTTGCTGGTTCTACCTG
AATTTTCTAAAAAGATTATAATGTCGGTCCATGCAACTTC
CTGCTGTACAACTGAGATCATGCTGCATGCAACTTTCAAC
TACATGATCTTTTGATGCAACTTGGATGAGGGAATGATGC

I Same as before but showing the implant locations.
I Devise an MapReduce algorithm to automatically identify the

implanted pattern
I Length l is known.
I Sequence: https://goo.gl/xN7WvE



Profile most-frequent k-mer
1 from pyspa rk impor t SparkContext , SparkConf
2 from ope r a t o r impor t add
3

4 con f = SparkConf ( ) . setAppName (” P r o f i l e ”) . s e tMas t e r (” l o c a l ”)
5 s c = SparkContext ( con f=con f )
6

7 v a l raw data = sc . who l eTe x tF i l e s (” p a t t e r n . t x t ”)
8

9 de f s p l i t L i n e ( l i n e ) :
10 p a i r s = [ ]
11 i f l e n ( l i n e ) > 1 :
12 f o r symbol i n range (0 , l e n ( l i n e )−8) :
13 p a i r s . append ( ( l i n e [ symbol : symbol +8] , 1) )
14

15 r e t u r n p a i r s
16

17 p a i r s = raw data . f l a tMap ( s p l i t L i n e ) \
18 . reduceByKey ( add ) \
19 . s o r tBy ( lambda a : −a [ 1 ] )
20 p r i n t ( p a i r s . t ake (5 ) )

Profile most-Frequent first appearing k-mer

CGGGGCTGGGTCGTCACATTCCCCTTTCGATA
TTTGAGGGTGCCCAATAACCAAAGCGGACAAA
GGGATGCCGTTTGACGACCTAAATCAACGGCC
AAGGCCAGGAGCGCCTTTGCTGGTTCTACCTG
AATTTTCTAAAAAGATTATAATGTCGGTCCTC
CTGCTGTACAACTGAGATCATGCTGCTTCAAC
TACATGATCTTTTGTGGATGAGGGAATGATGC

I Identify most-frequent first-appearing k-mer
I In first line, 3-mer CGG appears before GGC, TGG, GTC, . . .

Profile most-frequent k-mer
1 from pyspa rk impor t SparkContext , SparkConf
2 from ope r a t o r impor t add
3

4 con f = SparkConf ( ) . setAppName (” P r o f i l e ”) . s e tMas t e r (” l o c a l ”)
5 s c = SparkContext ( con f=con f )
6

7 raw data = sc . t e x t F i l e (” y e a s t c h r 1 . t x t ”)
8

9 de f s p l i t L i n e ( l i n e ) :
10 p a i r s = [ ]
11 f o r symbol i n range (0 , l e n ( l i n e )−6, 3) :
12 f o r second i n range ( symbol+3, l e n ( l i n e )−6, 3) :
13 p a i r s . append ( ( ( l i n e [ symbol : symbol +3] ,
14 l i n e [ second : second +3]) , 1) )
15

16 r e t u r n p a i r s
17

18 p a i r s = raw data . f l a tMap ( s p l i t L i n e ) \
19 . reduceByKey ( add ) \
20 . s o r tBy ( lambda a : −a [ 1 ] )
21 p r i n t ( p a i r s . t ake (10) )


