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aticH

yd
ro

p
h

o
b

ic

P
o

lar

S
m

all
C

A
ccu

ra
te

 M
a
trice

s a
re

 D
a
ta

 D
riv

e
n

R
a
th

e
r T

h
a
n

 K
n

o
w

le
d

g
e
 D

riv
e
n

.



S
u

b
stitu

tio
n

 M
atrices…

D
iffe

re
n

t F
la

v
o

rs
:

•P
a
m

: 2
5

0
, 3

5
0

•B
lo

su
m

: 4
5

, 6
2

•…

W
h

at is th
e B

est S
u

b
stitu

tio
n

 M
atrix?

M
utations Rates D

epend on Fam
ilies…

Fam
ily

S
N

S
H

istone3
6.4

0
Insulin

4.0
0.1

Interleukin I
4.6

1.4
α
−G

lobin
5.1

0.6
Apolipoprot. AI

4.5
1.6

Interferon G
8.6

2.8

Rates in Substitutions/site/Billion Years as m
easured on M

ouse Vs H
um

an (0.08 Billion years)

•G
O

N
N

ET 250> BLO
SU

M
62>PA

M
 250.

•But This w
ill depend on:

•The Fam
ily.

•The Program
 U

sed and Its Tunning.

Choosing The Right M
atrix m

ay be Tricky…

•Insertions, D
eletions?
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H
O

W
 C

A
N

 I A
L

IG
N

 M
A
N
Y

 S
E

Q
U

E
N

C
E

S

7 G
lobins =>1000 years

E
xistin

g
 M

eth
o

d
s

1-Carillo and Lipm
an:-M

SA
, D

CA
.

-Few
 Sm

all Closely Related
Sequence.

2-Segm
ent Based:

-D
IA

LIG
N

, M
A

CA
W

.
-M

ay A
lign Too Few

 Residues

-D
o W

ell W
hen They Can Run.

3-Iterative:

-H
M

M
s, H

M
M

ER, SA
M

.
-Slow

, Som
etim

es Innacutrate
-G

ood Profile G
enerators

4-Progressive:
-ClustalW

, Pileup, M
ultalign…

-Fast and Sensitive



P
ro

g
ressive A

lig
n

m
en

t

Feng and D
olittle, 1980; Taylor 1981

D
ynam

ic Program
m

ing U
sing A

 Substitution M
atrix

P
ro

g
ressive A

lig
n

m
en

t

-D
epends on the O

RD
ER

 of the sequences (Tree).

-D
epends on the CH

O
ICE of the sequences. 

-D
epends on the PA

RA
M

ETERS:

•Substitution M
atrix.

•Penalties (G
op, G

ep).

•Sequence W
eight.

•Tree m
aking A

lgorithm
.
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