
Secondary Structure Prediction

1: # Michael Goldwasser (CSCI 1020)
2:
3: def w(a,b):
4:     if {a,b} in ( {’A’,’U’}, {’C’,’G’} ):      # complementary bases
5:         return 1   
6:     else:
7:         return 0
8:
9:
10: def buildTable(rna, gap):
11:     opt = {}
12:     for g in range(-1,len(rna)):
13:         # solve for all i,j with j = i + g
14:         for i in range(len(rna)-g):
15:             j = i + g
16:             if g <= gap:
17:                 best = 0    # cannot make any pairs
18:             else:
19:                 option1 = opt[i+1,j-1] + w(rna[i], rna[j])
20:                 option2 = opt[i+1,j]
21:                 option3 = opt[i,j-1]
22:                 best = max(option1,option2,option3)
23:                 for k in range(i+1,j):
24:                     if opt[i,k] + opt[k+1,j] > best:
25:                         best = opt[i,k] + opt[k+1,j]
26:             opt[i,j] = best
27:     return opt
28:
29:
30: def pairs(rna, gap, opt, i, j):
31:     """Return list of pairs for an optimal pairing."""
32:     if j - i <= gap:
33:         return []      # no pairs possible
34:     elif opt[i,j] == opt[i+1,j]:
35:         return pairs(rna, gap, opt, i+1, j)
36:     elif opt[i,j] == opt[i,j-1]:
37:         return pairs(rna, gap, opt, i, j-1)
38:     elif opt[i,j] == opt[i+1,j-1] + w(rna[i],rna[j]):
39:         return [ (i,j) ] + pairs(rna, gap, opt, i+1, j-1)
40:     else:
41:         for k in range(i+1,j):
42:             if opt[i,j] == opt[i,k] + opt[k+1,j]:
43:                 return pairs(rna,gap,opt,i,k) + pairs(rna,gap,opt,k+1,j)


