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What K-mers are
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K-mers are short DNA sequences of length K

They are crucial for various genomic analyses due to 

their ability to capture essential information about DNA 

sequences

By breaking down the genome into these short 

fragments, researchers can gain valuable insights into 

genomic structure, variations, and functional elements
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K-mers in a DNA sequence
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K-mers are length-k substrings contained in the DNA 

sequence

# of K-mers in a length-L DNA sequence = L – K + 1

Example 

Length-10 DNA sequence = AGCTCAGCTA

4-mers = AGCT x 2, GCTC, CTCA, TCAG, CAGC, GCTA
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Confusing terminologies 
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Consider  AGCTCAGCTA and K = 4

K-mer species, unique K-mers, distinct K-mers, K-mers:

AGCT, GCTC, CTCA, TCAG, CAGC, GCTA

K-mer occurrences, distinct K-mers, K-mers:

AGCT, GCTC, CTCA, TCAG, CAGC, AGCT, GCTA

Most of the time, people use the term “K-mers” to refer to 

both senses of the word. You have to figure out which 

sense is intended 
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K-mers from 
sequencing 
projects 

D1 – S. aureus; D2 – R. sphaeroides; 

D3 – human chr 14; D4 – B. impatiens; 

D5 – HapMap NA12878
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K-mer counting
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Counting the occurrences of K-mers in a genome forms 
the basis for understanding the genomic landscape and 
extracting meaningful patterns

Many applications, e.g.:

Genome assembly

Error correction

Comparative genomics
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Challenges & considerations
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Memory requirements

Large genome &  K-mer length  big memory needed

Trade-offs in K-mer length

Long K-mers are more specific but miss subtle variations

Short K-mers can capture variations but are error prone

Repetitive regions

Complicate K-mer-based analysis

Difficult to have unique K-mers in repetitive regions
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Choosing K
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Choose K such that:

Big enough so that most K-mers are “unique”

Small enough to reduce computational resource needed 

for K-mer counting

GenomeScope’s recommendation

K = 21

Minimum sequencing coverage > 25x; otherwise, 

genome size estimation is not accurate

Vurture et al, “GenomeScope”, Bioinformatics 33(14):2202-2204, 2017
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Popular tools - check these out yourself

9



Wong Limsoon, CS4330, AY2023/24

Must read

K-mers according to Wikipedia

https://en.wikipedia.org/wiki/K-
mer#:~:text=The%20frequency%20of%20a%20set,in%20alignment%2Dfree%20sequence%20analysis
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