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Notes on the LCS problem

Assume b ¢ 29

For any optimal alignment, if it contains a mismatch,

you can produce a new alignment that is also optimal
by substituting two gaps for a mismatch, thus the score
for an optimal alignment becomes:

E(A,,B,)=Xa+Zg

Where X iIs the number of matches and Z i1s the numbe
of gaps




Longest Common Subsequence

E(A,,B,) = Xa +Zg

m+n=2X+Z

m+n- 2X =Z

E(A,,B,) = Xa - 2Xg+(m+n)g

E(A..B,) = X(a- 29)- (m+n)g
For allh > 2, maximizing E(A,B) is the same as maximizing |tl
number of matches

Therefore, if XX 4 andh > 2, solving global alignment is the
same as maximizing the number of matches, or finding the

LCS.




Counter Example far > 2/

A = AXXXeXXXAA

AAYYYEYYYA
Alignment for LCS would be:

AXXXe XXxxA A

A-- é--—- AYYYEeYYYA
Optimal alignment would be:

-AXXXEXXXAA
AAYYYEéEYYYA
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Substitution Matrices

Of the 20 amino acids, many
have similar characteristics

1 This will be covered extensively in
BCB 569

Hydrophobiog Water Fearing
Hydrophilicg Water Loving

Sizes of side chains differ in size
by quite a bit

Some amino acid¥(olinefor
example) limit folding (make
Kinks)




