APPENDIX A: SUPPLEMENTARY MATERIAL

As we see in Fig. 2, the hub of the algorithm is the M matrix. Matrix element M;
represents the best way to fold the prefixes s[1..i] and ¢[1..j] given that i and j are paired.

M; = min { Mj’j + NN(4, j), (Ala)
tstack(i — 1,5 — 1) + AGini + AGav/qu (i, 7), (A1b)
MIZ3+ 8N (i, i — 2,5 — 1) + AGhuge, (Alc)
M7y +NN'(i,j,i — 1,5 — 2) + AGpuge, (Ald)
M7 +1i11x1(4, §), M2} + il1x2(i, j), (Ale)
M~5+i12x1(i,5), MIZ5+ i12x2(i, ), (A1f)
BT + AGavcu(isj), b4+ AGauscu(i. ), (Alg)
B2 + AGavjcu(i,j), 0225 + AGaucu (i, j) (Alh)
Ki21.dG + AGayjcu(i,j), K-} dG + AGayculi, j), (Ali)
A7} dG +ilstack(i, j), al . dG + ilstack(i,j)}. (A1j)
The finishing matrix adds the terminal stacking energy and is given by
F) = Mi~{ 4 tstack(i, j) + AGaycu(i — 1,5 — 1). (A2)
The bulge loop recursions are
B = min { M}~ + AG3 buiges + AGavjcu (i — 2, 7), (A3a)
B;_l + AAGhuige (short) }7 (A3b)
bé- = min {]\JJ’2 + AG3 puiges + AGavjcu (i, j — 2), (A3c)
b_1 + AAGhuge (short) } » (A3d)
and
B2§~ = min {Mf7 + AG7 buiges + AG avyqu(i — 7, 7), (Ada)
323-_1 + AAGhyige (long)}7 (Adb)
b2! = min { M} _; + AG7 puges + AGavycu (i, j —7), (Adc)
523-,1 + AAGhulge (long) }- (Add)



The recursion relations for n x 1 loops are
K;.dG = min { M}~ + AG ap/cu(i — 3,5 — 1) + iloop(3, 1), (Aba)
i—1 . i—1 o . i1 s
K!™'.dG — iloop(K '.size, 1) 4+ iloop(K| '.size +1,1)}. (AbD)

If Eq. (Aba) is better than Eq. (A5b), Kin = 3. Otherwise, Ki.n = K;”'.n+ 1. Similarly,

the recursion relations for the 1 x n loops are
k;.dG = min {M;~3 + AGayjqu(i — 1,5 — 3) + iloop(1, 3), (A6a)
k;-_l.dG — iloop(1, k:;-_l.size) + iloop(1, k/_,.size + 1)} (A6D)

As with K, if Eq. (A6a) is better than Eq. (A6b), ki.n = 3. Otherwise, k,n =k}, .n+ 1.

The recursion relations for the general n x m asymmetric loops are
Al.dG = min {M;75 + istack(i —2,j — 1), (AT7a)
i—1 . i—1 i—1 : i—1 i—1
A7.dG —iloop(AS .n, AT .m) + iloop(A} .n+ 1, A7 .m), (A7D)

a"'.dG —iloop(a’ 'm,a’'.m) +iloop(a;_;.m+1,a}_;.m)}.  (ATc)

If Eq. (A7a) is the minimum, Aé.n = 3 and A;m = 2; if Eq. (A7b) is minimum, Aé.n =
Aé-*l.n+1 and A;m = Aéfl.m; otherwise, Aj-.n = aéfl.n—l—l and A;.m = aéfl.m. Similarly,

the a matrix is defined by the rules
aj-.dG = min {M;:g + istack(i — 1,7 — 2), (A8a)
A;_l.dG — iloop(Az-_l.n, A;_l.m) + iloop(Aé-_l.n, Aé_l.m +1), (A8b)
a"'.dG —iloop(a}_,.m,a} ;.m)+iloop(a’ ;m,a}_;.m+1),},  (ASc)

and if Eq. (A8a) is the minimum then a;'».n = 2 and aé-.m = 3; if Eq. (A8b), then aj..n =

1 1

Al manda;m=A,  .m+1;else, af.n = aif 1 and af.m = aéf am + 1.

The term AG 4y cu (4, ) accounts the free energy penalty of starting or closing a helix
with an AU or GU pair [8]. AAGhuye is the free energy penalty for adding an additional
base to a bulge loop. There are two versions, one for short bulge loops and one for long ones

(see the section on bulge loops). NN(7,j) represents the free energy of a nearest neighbor
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pair ending at s;,t;. NN'(¢,7,4 — 2,7 — 1) is the free energy of the nearest neighbors
corresponding to the stacking around bulging base s; ;. The free energy of the special
internal loops is given by il1x1(i,7), i11x2(i, j), and so on. ilstack(i,j) gives the free
energy for the dangling bases adjacent to the closing base-pairs. iloop(n,m) gives the

entropic energy for an n x m loop.



