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Motif Finding in upstream regulatory regions of co-expressed genes
using Cuckoo optimization Algorithm and Simulated Annealing
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Abstract: In this paper, a novel hybrid algorithm is represented named SA-COAMF by using cuckoo optimization algorithm, simulated
annealing and expected maximization for motif finding problem. SA-COAMF is very efficient in global optimal convergence. In the
algorithm, two models of motif representation, consensus and probability matrix representations, are applied to take the advantage of
them. SA-COAMEF is run on experimental datasets (SCPD database). The results are compared with some well-known algorithms (GA-
DPAF, PSO+ and MEME) to show that our algorithm is efficient.

Keywords: Cuckoo optimization algorithm, simulated annealing algorithm, coexpressed genes, motif finding, expected maximization.
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9.  Goal List is declared as a list of predicted motifs
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Inputs:
Sequences : S = {s, ..., 5¢}
£ : the length of the motif
Parameters:
T: The temperature for Simulated Annealing;
o: amount of decrees in temperature;
maxIter: maximum iteration of the algorithm;
N nax: maximum number of cuckoos that can live at the same time;
G: maximum number of goal points;
1.  (Cuckoos, numCuckoos) =Generate Initial Population;
2. Create a list called Goal to save G numbers of Cuckoos with the highest fitness values;
3. foriter=1 to maxlter do begin
4. for j=1: numCuckoos do begin
5. Cuckoos|j] lay eggs:

A. Initialize number of eggs for each cuckoo P; and called Egg;

B.  Calculate ELR for each egg of P; and called E,;

C. Based on computed E}s’ , find a nest for each egg P:-‘ of Pj;

D. If P;-‘ ¢ Cuckoos, compute fitness function for P;-‘ and add it to the list Cuckoos;

i. Remove each cuckoo with the worst fitness values from Cuckoos list;

end
6. while (numCuckoos > N,,,,) do begin
ii. numCuckoos = numCuckoos — 1,
end
7. Update Goal list based on Cuckoos list
8. Immigration of cuckoo;
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