Wii—1

Wjj = minq
minj<k<j—m Wik—1 + Vij

Zp; = Zpy , + Z ZPys ZP:’q‘
i<k<j—m
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Wjj = minq
minj<k<j—m Wik—1 + Vij

Zpij = Zpij—l + Z Zp, .- Zp}/(j?
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Decomposition by Zuker

W;;_
Wi; = min Y !
mini<x<j—m Wik—1 + Vi
Vi = min eH(ivj)a mini<i’<j’<j \/i’,j’ + eSBI(’aJa ilv.j/)
! minjck<j WM 161+ WMy;—1 + a

WM:: = min {WMU_l +c, WMH—Ij +c, \/’J + b
i =

min;<x<j WM _1 + WMy

Remark
Combine energy function for stacking and interior loop:

eS(i,j) =i+ 1A]=j—-1

eL(i,j,i’,j') otherwise
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eSBI("7j7 il?jl) = {




Decomposition by Zuker

. Wi
Wi; = min Y
mini<x<j—m Wik—1 + Vi

P D - 4 ST
i J i i : k y
Vi = min eH(i, j), min;ir<jr<j Vir jr + eSBI(i,j, ', ])
ij minick<j WMit1k—1 + WMyj_1 + a
WM;; = min M/_M'j_l +¢, WMit1j+c,Vij+b
min;<k<j WMix—1 + WMy;
Remark

Combine energy function for stacking and interior loop:

eS(i, j) =it 1A =j—1
eL(i,j,i’,j') otherwise

eSBI(i,j,i',j") = {




Decomposition by Zuker

. Wi
Wi; = min Y
minj<x<j—m Wik—1 + Vi

min;<k<j WMip16-1 + WMyj—1 + a

N - NI
i j i jooir J'J

V; = min {eH(i’j ) minicy<jraj Virjo + eSBI(.j. 7. J')

WMjj—1 + ¢, WMj 15+ ¢, Vij + b

WM;; = min
/ {min,-<k<j WMy_1 + WM,

Remark
Combine energy function for stacking and interior loop:

eS(i, j) =it 1A =j—1
eL(i,j,i’,j') otherwise

eSBI(i,j,i',j") = {




Decomposition by Zuker

. Wit
Wi; = min Y
min;<k<j—m Wik—1 + Vi

) eH(i,j), minjcir<jr < Vir jo 4+ €SBI(i, j, i, ')
Vij=minq
min; <k WMi 11 + WMyj_1 + a
WM = min d VM=t & Wi + ¢, Vi + b
mlnl<k<_] WMk -1 + WMkJ
- A o | ------------------------- ‘ | K\ | """""" S
/ ! / ! i i J i k j
Remark

Combine energy function for stacking and interior loop:

Sij) P =i+1Af=j-1
L(i,j,i',j') otherwise

eSBI(i, j,i',j) == {
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CLasKill-Algoritnm: atrices

Given RNA sequence S = S;1...S5,. As usual, Pj; denotes the
ij-subensemble of S.

e Matrix Q = (Qj)1<i<j<n

e Matrix Qb = (Q,?)15;<jgn

e Matrix Q" = (Qf')1<i<j<n

e Matrix QM = (Q,-Tl)1§i<j§n

Tecmaogy
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McCaskill-Algorithm: Matrices

Given RNA sequence S = 5;1...5,. As usual, P;; denotes the
ij-subensemble of S.

e Matrix Q@ = (Qj)1<i<j<n
Qj = Zp,
 Matrix Q° = (Qf)1<i<j<n
Qj := Zps, where P := {P € P; | (i,)j) € P}
e Matrix Q™ = (Qf )1<i<j<n
Qf := Zpm, where P := {P € P;; | P non-empty},

Z™ includes multiloop-contributions (for unpaired bases, inner base
pairs), see earlier modification E™.

e Matrix le = (Qé-nl)lg,(jgn

le . 7m
i 735.”17

-
=
b
&
=
£
~
=

=

where PJ™ .= {P € Pj | 3k : (i, k) € PAk+1,...,j unpaired in P}.
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McCaskill — Partition Function — Summary
Q=1 (izj—m)
Qi =Qjji—1+ Z Qik-1- ij
i<k<j—m
Q=0 (i>j—m)
QF =exp(—feH(i.)) + D exp(=BeSBI(i.j, 1)) Q7
i<i'<j'<j
+ Z Q/'Trlkfl : Qle -exp(—pa)
i<k<j—m-—1
Q,-T =0 (i>j—m)
QF = Y. (exp(—B(k—i)e)+ QF_1)- Q"
i<k<j—m
Q=0 (i>j—m)
Q= Y Qf-exp(—Bb)-exp(—B(j — k)c)

i+m<k<j




McCaskill Remarks

Partition function of the ensemble of S in Z = Qy,
Correctness due to disjoint (=unambiguous) and independent
decomposition
Complexity O(n?) space,
O(n®) time (after bounding size of interior loops)
Probabilities
e of a structure
Pr[P|S] = Z ' exp(—BE(P)) (efficient!)
e of a structure set
Pr[P|S] = Z71 Y pep exp(—BE(P)) (depends on |P])
e of a base pair (/,J)
Pr(i,j)IS] = Z7' Yops iy exp(—=BE(P))  (?)

2



Base Pair Probabilities

Pr((i,j)|S] == > Pr[P|S]

P>(i.j)

S.Will, 18.417, Fall 2011



