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ANNOUNCEMENTS



PAIRWISE ALIGNMENT

What is alignment?



PAIRWISE ALIGNMENT

What is aligner actually doing?



SCORING MATRICES



DAYHOFF MATRIX



DAYHOFF MATRIX




PAaM1 MATRIX

Ala Arg Asn Asp Cys Gln Glu Gly His Ile Leu Lys Met Phe Pro Ser Thr Trp Tyr Val

A R N D C Q E G H I L K M F P S T W ¥ W

Ala & 9867 2 9 10 3 g 17 21 2 6 4 2 6 2 22 3 32 0 2 18
Arg R 1 9913 1 0 1 10 0 0 10 3 1 19 4 1 4 6 1 8 0 1
Asn N 4 1 9822 36 0 4 6 6 21 3 1 13 0 1 2 20 9 1 4 1
Asp D 6 0 42 9859 0 6 53 6 4 1 0 3 0 0 1 5 3 0 0 1
Cys C 1 1 0 0 9973 0 0 0 1 1 0 0 0 0 1 5 1 0 3 2
Gln @ 3 9 4 5 0 9876 27 1 23 1 3 6 4 0 6 2 2 0 0 1
Glu E 10 0 7 56 0 35 9865 4 2 3 1 4 1 0 3 4 2 0 1 2
Gly G 21 1 12 11 1 3 7 9935 1 0 1 2 1 1 3 21 3 0 0 5
His H 1 8 18 3 1 20 1 0 9912 0 1 1 0 2 3 1 1 1 4 1
Ile I 2 2 3 1 2 1 2 0 0 9872 9 2 12 7 0 1 7 0 1 33
Leu L 3 1 3 0 0 6 1 1 4 22 9947 2 45 13 3 1 3 4 2 15
Lys K 2 37 25 6 0 12 7 2 2 4 19926 20 0 3 g 11 0 1 1
Met M 1 1 0 0 0 2 0 0 0 5 8 4 9874 1 0 1 2 0 0 4
Phe F 1 1 1 0 0 0 0 1 2 8 6 0 4 9946 0 2 1 3 28 0
Pro P 13 5 2 1 1 8 3 2 5 1 2 2 1 19926 12 4 0 0 2
Ser S 28 11 34 7011 4 6 16 2 2 1 7 4 317 9840 38 5 2 2
Thr T 22 2 13 4 1 3 2 2 1 11 2 8 6 1 5 32 9871 0 2 9
Trp W 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 9976 1 0
Tyr ¥ 1 0 3 0 3 0 1 0 4 1 1 0 0 21 0 1 1 2 9945 1
val v 13 2 1 1 3 2 2 3 3 57 11 1 17 1 3 2 10 0 2 9901



OTHER PAM MATRIX



PAM VERSUS DIVERGENCE

PAMO PAM1 PAM250 PAMeo
Less divergent More divergent

http://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp
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PAM VERSUS DIVERGENCE

100

% Difference
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Pav250

Dayhoff (1978, p. 350, fig. 83)
evolutionary distance, on{y
in five amino acid residues
ains unchanged from an orig-
amino acid sequence (col-
s) to a replacement amino
(rows). Note that the scale
s changed relative to Fig. 3.11,
i the columns sum to 100.
d with permission.
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FROM MUTATIONAL PROBABILITY TO
SCORING MATRICES

Si, ;= 10 * lOg 10(@)
pi



FROM MUTATIONAL PROBABILITY TO
SCORING MATRICES
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si.;=10*1og 10 qi.j "

p i RZYTEER Nornatzed Foguecie of Amin i

Gly 0.089 Arg 0.041

Ala 0.087 Asn 0.040

Leu 0.085 Phe 0.040
Lys 0.081 Gln 0.038
SEr 0.070 Ile 0.037
Val 0.065 His 0.034
Thr 0.058 Cys 0.033
Pro 0.051 Tyr 0.030
Glu 0.050 Met 0.015
Asp 0.047 Trp 0.010

These values sum to 1. If the 20 amino acids were equally rep-
resented in proteins, these values would all be 0.05 (i.e., 5%)3
instead, amino acids vary in their frequency of occurrence
Source: From Dayhoff (1978). Used with permission.
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WHAT DO THESE SCORES MEAN?



ALIGNMENT - THINK BLAST

Q ANCQE ANCQE
D ANCGE versus ANCHE



BLOSUM MATRIX



