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Secondary Structure Prediction of RNA Based on OpenCL

WANG Fang-liang , SHI Hui-bin
( College of Computer Science and Technology,Nanjing University of Aeronautics and

Astronautics , Nanjing 211100, China)

Abstract; Predicting RNA secondary structure is an important field in computational molecular biology especially including pseudoknots.
However , predicting RNA secondary structure with all kinds of pseudoknots has been proven to be an NP—complete problem. To solve it,
an improved genetic algorithm is proposed in CPU platform, which can predict two kinds of pseudoknots. Its sensitivity can reach 0. 775
and its positive predictive value can reach 0. 822 5. The prediction of RNA secondary structure with pseudoknots based on genetic algo-
rithm is inefficient. To solve it,an accelerated algorithm based on OpenCL is presented , which accelerates the period of individual evolu-
tion according to the analysis of parallelizability of serial prediction algorithm. Then the algorithm established with GPU based on OpenCL
is promoted. The contrast experiments with the same test set have been conducted compared with other algorithms. The experimental re-
sults show that the improved heterogeneous parallel algorithm has acquired 2. 72 times faster average operation rate than others, reducing
the computing time effectively and improving the efficiency of prediction.
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Set all stems being unused

for each Individual in population

for each Stem in StemlList

if Stem is used before then

continue

end if

if Stem is valid for Individual

then

Create temporary individualtempid

tempid = Individual. addstem ( Stem )

if tempid. energy<Individual. energy

then

Individual = tempid

Stem is used

end if

end if

end for

end for
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While halting condition do not meet do

for each Individual i in population

Prob=rand( ) % 100

Create 2 temporary individualz, ,z,

if Prob< =crossover rate then

Randomly pick an individuala ,where a | =i

t, =Individual i , ¢, =Individual «

Crossover( ¢, ,,)

If z,. energy<Individual a . energy then

Individuala =,

end if

else if Prob>crossover rate AND Prob< =replacement rate then

t, =Individual

Replacement( ¢,)

else if Prob>replacement rate AND Prob< =addition rate then

t, =Individual {

Addition( ¢,)

end if

ift, . energy<Individual i . energy then

Individual i = ¢,

end if

end for

end while
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