
Definition 1. Number of occurences of string p in string s:

occ(p, s) = #{i|sisi+1...si+|p|−1 = p}

where |p| is length of string p

and #{.} is cardinality of this set.
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Definition 2. k-distance between two strings s1 and s2 is the difference in
k-mers frequencies:

d(s1, s2, k) =
∑

p∈{A,C,G,T}k

abs

(

occ(p, s1)

|s1|
−

occ(p, s2)

|s2|

)

where {A,C,G, T}k is ACGT-string of length k,
|s| is a number of valid (without N-nucleotide) k-mers in string s (if there is

no N, it’s length(s)− k + 1,
and abs(.) is absolute value.

It’s obvious that 0 ≤ d(s1, s2, k) ≤ 2.

Problem 1. Given genomic string G = a1a2...an where ∀i : ai ∈ {A,C,G, T}.
Find the set of indexes K = {k1, k2, ...km} such that:

• m ≥ 7 is unknown (number of indexes in set K),

• k1 = 1, km = n+ 1,

• ∀i < j : ki < kj,

I.e this indexes divide string G into m − 1 substrings g1, g2, ..., gm−1 —
each from ki to ki+1 − 1 positions (inclusive).

gi = aki
aki+1aki+2...aki+1−2aki+1−1

Maximize the following score among all possible sets K:

Score(K,G) = 27−m ·

m−2
∑

i=1

d(gi, gi+1, 2) + d(gi, gi+1, 3)

Data: Homo sapiens (Reference Genome: GRCh37), Chromosome 1.

Motivation behind: find large genomic regions with high difference in dinu-
cleotide and codon frequencies.
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http://www.ncbi.nlm.nih.gov/projects/genome/assembly/grc/human/index.shtml
ftp://ftp.ncbi.nlm.nih.gov/genbank/genomes/Eukaryotes/vertebrates_mammals/Homo_sapiens/GRCh37/Primary_Assembly/assembled_chromosomes/FASTA/chr1.fa.gz

