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Motivation

● With the interest in  determining the sequence of alleles on each specific chromosome 
and not just the presence of an allele within the genome or in other words to
solve Haplotype phasing for polyploid genomes.



Keyword Definitions 

Haplotype:
“A haplotype is a set of DNA variations, or polymorphisms, that tend to be inherited together. A 
haplotype can refer to a combination of alleles or to a set of single nucleotide polymorphisms 
(SNPs) found on the same chromosome. “[1]
 
Polyploid
“The polyploid cell or organism has three or more times the haploid chromosome number.”[2]

 



Keyword Definitions 

Haplotype Phasing:
“Haplotype estimation (also known as "phasing") refers to the process of statistical estimation 
of haplotypes from genotype data.”[3]

MEC Score: “Minimum error correction(MEC) is a prominent computational problem for 
haplotype assembly and, given a set of fragments, aims at reconstructing the two haplotypes 
by applying the minimum number of base corrections.”[4]
 



Problem Formulation

●  R is  the set of all reads that align to a chromosome 
● m is the number of variants in our chromosome. 
● every read r_i is an element of the space ri ∈ {−, 0, 1, 2, 3}
● r_i [j] is the jth coordinate of r_i, r_i [j] ∈ {0, 1, 2, 3} if the jth variant is 

contained in the read ri where 0 represents the reference allele, 1 
represents the first alternative allele, and so forth. ri [j] = − if ri does not 
contain the jth allele. 



Problem Formulation

For any two reads r1, r2 : d and s represents the number of different and same 
variants .
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WorkFlow of Flopp



MSMTP Algorithm



Iterative refinement of local clusters:

● The algorithm checks how moving reads from one partition to another partition 
changes the UPEM score for every read. 

● stores the best moves and execute a fraction of them. 
● Proceed for n iterations or until the UPEM score does not improve anymore.  

Local phasing procedure:



Polishing, merging, and parameter estimation

● Filling in erroneous blocks
● Local cluster merging
● Parameter estimation



Results and Discussion

They have used three metrics to compare the results:
● Hamming error rate.
●  switch error rate
●  q-block error rate
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