Comparing pairs of seqguences

Objectives: To align two sequences in a biologically logical fashion.

To generate a score representing the “quality” of the alignment.
{Sadly, the computed score has little absolute meaning}

Assumption: The sequences being compared are homologous.
{so differences between the sequences are exclusively due to evolutionary processes}
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Dayhoff PAM 250 Matrix
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Original protein

The PAM matrices
are computed from
aligned families

of proteins. Aligned current proteins




Dayhoff PAM 250 Matrix
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FoY
Original protein

The High F——Y score implies:

Where F 1s conserved

F -> Y substitutions are common

+

Where Y 1S conserved - =
Alighed current proteins

Y -> F substitutions are common




Dayhoff PAM 250 Matrix

L K M E P S T@DY V B 7X

Q E G H 1

A R N D C

eojojojojlolojojooojolojohojojolojolololeloN®
PYPPPFFAF I NFNIPFOPYPIPPE
PY AT ST RS TTIN e e g gy e

9PE
1_01_001__01_1__1__404412 — O OO
OIS T e
IYFRTFFLHICFO00PG mApne
ARG SRR, AIIGIRIE

VPRG QYR FHVOT NP

INPPPFFR YR G RN

PNNAPRAY O Y SPPO
ARSI DASWHD Y Y FHH=
VITPERPRRTRFDT e
01__24R_u2311n/__4__.00\_uﬁ_u1__0
YOG PUGFGROFOE

NHNOEYDOHFIYFF Y=

CXZOOOWOTI=dx=wanHE>>mnnNx




FoY i
Original protein

The High We——W score implies:

Where W 1S conserved

Any substitutions are uncommon

Alignhed current proteins



Dayhoff PAM 250 Matrix

E G H

| K M F P S T W Y V

eolololojoholojohoholoholojoholojohololololoNe

PYPPPFFAF I NFNIPFOPYPIPPE

PINFETTLLFTFNEPPFOGNFFE
PNGEFFEEEP TR TOPYPHOPPFE
1_1__OOJ_,I__OO1__OJ_O1__Q_UO1_3R_JQ_UOO1__O
SIOIIGE@ G G G O SIS AIeE
IYFRTFF 2GS FOEDPHOmAPHE
ORI P IS SERRIIGISFINGINE
NPRPTRGRTFNETNNPPHYINPPE
VPPV FFR YR FFNAPFOPPIPPE
PO BISH DT JPHANSHF RIS E

[ T I I I R I I e [

01__24:_u2311n14__.09,_un_u1__007_A__.J_330
00224__.1_1_020_%1_?__41__104?__?__210
2601__4__.11__%2&%304__.001__240_1__00

2 _OO?__OO,I_1__1__?__1__1__A__.111R_uQ_uOOOO

Er=zncoocowWOoT=0xsSuaonkFE=>>




Typical Amino Acid composition

{according to Argos and McCaldon}

Alanine is very common

AMINO

ACIDS %
A 8.3
C 1.7
D 5.3
E 6.2
F 3.9
G 7.2
H 2.2
I 5.2
K 5.7
L 9.0
M 2.4
N 4.4
P 5.1
Q 4.0
R 5.7
S 6.9
T 5.8
Vv 6.6
W 1.3
Y 3.2

Tryptophan is relatively rare







Relationship between Observed difference and PAM value.

Observed %90 Evolutionary

Difference Distance (PAMSs)
1 1
10 11




The BLOSUM scoring matrices

Original protein

The BLOSUM
matrices are also
computed from
aligned families

of proteins. Aligned current proteins




The BLOSUM scoring matrices

Regions of high conservation, stored iIn the BLOCKS database



Insertions/Deletions => GAPS
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The need for penalising GAPs.

A<->C = -2
A<->A = +2




LOCAL and GLOBAL mmplementations
of pairwise alignment

LOCAL Alignment




LOCAL and GLOBAL i mplementations
of pairwise alignment

LOCAL Alignment

GCG - bestfit
Staden : spin
Emboss : water/matcher

e
: :
: :

:

GLOBAL Alignment

GCG - gap : :
Staden : spin 1

Emboss : needle/stretcher



