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How to estimate the significance of
"my best score" of my 2 sequences?

method:
1. take the 2 given sequences
2. shuffle them
3. obtain the best score
4. repeat 1.-3. ≈1000 times
5. calculation:

plot of the distribution:

     number of
     scores

score values Srand



This extreme value distribution fits to the
"Gumble extreme value distribution"

mathematically spoken:    p(Srand) ~  exp( -Srand -exp( -Srand))

but: we are interested in the probability that a score from shuffled/random
sequences is as good or better than the score Sreal we yielded with the real
sequences.
=> evaluation of the probability p(Srand  ≥  Sreal)

p(Srand  ≥  Sreal)   =         p(S)  dS
 Sreal

            =  1 - exp(  -exp(  -Sreal) )

if Sreal high:        ≈  exp( -Sreal)    (Taylor)

⌠
⌡

8



for our purpose we have to fit the gumble curve with the outcome
of the shuffled sequences, introduce K and λ:

fitted gumble curve
with optimal K 
and λ

not fitted gumble
curve, K=1, λ=1

we yield the probability for a random sequence to get at least the score value of 
"my best score":

(appr.) p-value =  p( Srand ≥ Sreal )  ≈  K m n  exp( -λ Sreal )

m,n: sequences' length
K, λ: fitting parameters



remark. - the exact p-value = 1- exp( Kmn ( exp( - λ Sreal) )
- the aproximated p-value = e-value, 
  for database searche is m the sequence length of the query, 
  n the effective length of sum of all sequences of the database

practically:

- 2 sequences

- LAlign
finds the best local alignment by the Smith Waterman method
and a score (example, next slides: score=401)

- statistic program PRSS
needs sequences and score of LAlign, shuffles the sequences ≈1000 times
gives out the extreme value distribution for the shuffled sequences,
K, λ for the gumble distribution 
and the p-value for my best score 



Output of LAlign



Output of PRSS


