
Affine Gap Alignment

&: match score:
x
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Y : strings of length min

,
indexed by is

M : mismatch penalty

U : gap opening penalty
5 :

gap extension penalty
V : best-score matrix

G : match/mismatch matrix

~ (0 , 07= O E : X-gap matrix

for i = ) to m : U (i ,
8) = E (i

, 03= -0-it F : Y-gap matrix

for j
=l to n

: V (O , j) = FCO
, j)= -U-j5

for i=1 to m
, j

= 1 to n: time complexity : 0(mn] quadratic

Gliij)x [VLi-1 , j-1)-C ,
if xi Y;

V (i+, j-1)-M
,

if xi *

Ys ↓raceback :

E(i
, j)

= Max
Eli , j1) -

5 use bask pointers in V to make moves

↳V(i
, j-1) - 8-5

· if it was G - move up ,
left

F (i , j) = Max
F(i-1

, j) - -
· if it was F -> more left (Y gap]

V (i-1 , j) -8 - 5 · if it was E- move up (X gap]
VLiis) = MAX[G(i , j) , ELiij) , F(i , j73

Statistical Basis of Local Alignment

Length of optimal global of 2 random sea
: OCN]

Length of optimal local of 2 random sea
: O(logN)

↳
stopping at length O(logN) is optimal because of special scoring scheme

Karlin-Altschul Statistics for ungapped alignment (5 axioms]
&

scoring matrix needs at least I positive score

& the expected score of the scoring matrix must be negative
⑧ the letters of the random sequences are independent and identically distributed

①
sequences are infinitely long

⑧ alignments do not contain gaps

maximum local alignment such that extending segment decreases total score

-XS
Karlin-Altschul Equation : E = kmne

Database search of size n with query
of length m

E= # alignments expected by chance for alignments with score S
Observed frea

Dayhoff log odds ratio score
:(OD (pair of amino acids) = 1092 (expected frea C



Sij where Pi , P; are freq of i and j and 9ij is distribution of aa in alignment
if observedFreq = expected freq ,

LOBLi , j) = 0

if LODCO
, pairing ; and j in alignment is common

if LOD10
, pairing ; and j in alignment is unlikely


