
107

Теоретические основы информатики 
Theoretical Foundations of Computer Science

It is assumed that there are coverages of no more than two different nucleotide bases on the site. The proposed 
simulation algorithm reproduces datasets as close as possible to experimental conditions, given by the numbers 
of nucleotide coverages and the laws of their distributions, the number of SNP sites. The flow diagram of the 
algorithm for modelling SNP sites is shown in fig. 2.

Algorithm
Step 1: initialise the model parameters N, NSNP , nmin and nmax, αα and ββ (or µµ and σσ) (see fig. 2, block 1). 

Experimentally extracted sets of the parameters αα and ββ (or µµ and σσ) of the beta (or normal) distribution for 
SNP and non-SNP sites are given for simulating the numbers n, b b b b1 2 3 4, , , .

Step 2: generate the SNP site positions L l l l� �� �1 2, , , NSNP  in the sequence S according to the uniform 
discrete distribution in the interval  1; N� � (block 2). Set the position index  j = 1.

Step 3: sample the reference and non-reference nucleotide bases, gamble the total number of reads n on 
the current site  j as a realisation of a random variable of the beta or normal distribution with experimentally 
extracted parameters (block 3).

Step 4: check if the site  j is SNP, i. e.  j ∈ L (block 4). Accordingly go to step 5 or 6.
Step 5: generate the numbers of coverages of nucleotide bases b b b b1 2 3 4, , ,  by the beta distribution with 

experimentally assessed parameters for non-SNP sites (block 5). Go to step 7.
Step 6: generate the numbers of nucleotide coverages b b b b1 2 3 4, , ,  by the beta distribution with experimen-

tally assessed parameters for SNP sites (block 6).

Fig. 2. Flow diagram of the algorithm for modelling SNP sites


