Greedy algorithm for set cover

We adopted the original greedy algorithm for the set cover problem (Johnson,
1974; Lovasz, 1975) and slightly modified it to increase the examination frequency
of each candidate-gene. The modification was that at each step, we selected the
unused siRNAs that could target the largest number of uncovered candidate-genes
and also had the largest number of target genes. This modification allowed us to

increase the average examination frequency of the candidate-genes. The
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approximation ratio of this modified algorithm is still H,, where H, =) =

i
and k is the size of the largest set. In practice, we can repeat this greedy algorithm
many times, and each time, the order of the qualified siRNAs and their target genes
was shuffled to provide a different solution. Then, we chose the solution that
displayed the smallest size from all of the solutions as the output. Here, we describe

our modified greedy algorithm for selecting qualified siRNAs to perform the first

round of RNAI analysis. We first give the definition of the problem.

Input :
C ={c,.c,,....C, }: theset of candidate genes;
R={r,r,,...r, }:theset of qualified SIRNAS;
Target = {Tl,Tz,...,Tm}:theset of target gene set of each qualified SIRNAT;,1< j<m
Rpeated_num : The repeating number of the for loop.

Output:
A set of siRNAssuch that the collection of thesesiRNAs'target genes covers C



Our modified greedy algorithm works as follows:

1 fork =1toRpeated num{

2 Pool =C;

3 Q=1{9,.q,,....q, } = Target;

4 SiRNA for_use = ¢;

5 while (Pool = ¢){

6 Choose a smaller subscript j such that (q;,T;) is maximized
7 Temp=TempU{r;};

8 Pool = Pool —T;;

9 foreach g, €Q,q, =g, —q;;

10 }

11 if ((Temp|<|siRNA_set|) or (SiRNA_set == ¢)}{

12 SIRNA _set =Temp;

13 }

14 Shuffle the order of R and Target wtihout loss of their corresponding relationship;
15 }

16 return SiRNA _ set;



