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= Detection de genes > Phylogenie :
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pistance dedition
Deux ségquences Vv = V,V,...v, et W = W,W,...W,,
Opcrations d’edition :

* INS(X,1)

* suppr(x,i)
* subs(x,y,1)

CHAT -suppr(c,2) > HAT -subs(H,R,1) 2 RAT
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« Chaque modification a un poids, dépendant de
I’opération et des lettres en cause.

» Distance d’édition entre v et w : poids minimal
d’une suite d’op¢erations permettant de transformer v
en w.

CHAT -suppr(c,1) > HAT -subs(H,R,1) 2 RAT
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X : alphabet des séquences Un alignement de v = v,V,...v, et W = W,W,... W,
X'=Xu{} est un mot A de X’ tel que F,(A) = v et F2(A) = w.
X=X X’\{--}
VvV = aatca w = agca
2 morphismes de monoides :
F1: X% > X*. aa-tca %
(X,y) 2 XsiX #- agc-a-
g sinon
aatc-a
F,: X% > X* -agc-a 2
(Xy) > ysix#-
g sinon aatca
-agca eI




'

> Le score d'un alignement _ _
Scoring matrix based on large set of
eSt |a somme deS Scores distantly related blocks: Blosum62
etire 4 lettre. TPl ErTETEErEA

2 On cherche l'alignement
de score maximal.
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[ Residue Identity

[ Hydrophobic Similarity
[ 1 Hydrophilic Similarity

T 00 13



seq 1: 3 EHYYSEKPSVKSNKQTWSFRLRNKDFTFTSDSGVFSKKEVDFGSRLLIDSFEEPEVEGGI 62
N c I . T [ I I -

seq 2: 2 GHYYSREPNVPLKTKQIDVCIRGYCFKFITASGVFSFGKLDRGTELLIENM-ILKPDWKI 60

seq 1: 63 L IGLSLASDFKDRTIHMIDVNERAVELSNENAEQNGITNVKIYQSDLFSNVD 122
[E e [ el I T [

seq 2: 61 L IGI-VASRFVNYVV-MTDINKRAVQIARKNIKINGVKNAEVRLGNLYEPVE 118

seq 1: 123 SAQTFASILT  IRAGKKVVHAIFEKSAEHLKASGELWIVIQKKQGAPSAIEKLEELFD 182

T oy Y I L e -
seq 2: 119 -GEKFHSIIT  VHAGKDILREIVINAPNYLHDGGMLQLVIKTKLGAKFIKDLMKDTFT 177
seq 1: 183 EVSVVQKKKGY 193

Il [0
seq 2: 178 EVVELAKGSGY 188
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AACTA-CGAT
A-GTACCGTT

suppr(A,2)
subs(C,G,2)
Ins(C,5)
subs(A,T,8)
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Algorithme de Needieman et Winsch (19170),
Gotoh[1982)

V=VV,...V,
W = W,W,... W,

s(X,y) : score de substitution de x en'y
S(X,-) : score de suppression de X

S(-,y) : score d’insertion de y

S(v,w) : score d’alignement de v et w












S(V;,-)

s(-,w;)

S(Vy...viWy...w;) = Max {
S(Vy...Vig,Wy... Wi 1) + S(V;,W))
S(Vy... Vi, Wy...w;) + 8(V;,-)
S(Vy...viWy...W; 1) + S(-,W,)

¥



X C Z

s(X,y) = 2 sl X=y
-1 sinon

S(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
1] -2 3 4 | -5 0
M
-1
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

s(X,y) = 2 sl X=y
-1 sinon

S(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
1T | -2 3 4 | -5 0
1 | -2 3 4 | -5 0
-2
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
1T | -2 3 4 | -5 0
1] -2 3 4 | -5 0
-2 1
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
1T | -2 3 4 | -5 0
1 | -2 3 4 | -5 0
2 | 17710

s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

w | N D O X S
T ] -2 3 4 | -3 6
1T | -2 3 4 | -3 6
2 | 1 0 1T | -2 3
310 3 2 1 0
4 | -1 2 2 1 0
5 | -2 | 1 1 1 3
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

T | -2 3
1T | -2 3
2 1 0
3 | 0 3
4 | -1 2
5 | -2 1
s(X,y) = 2 sI x=y

-1 sinon




X CcC Z

T | -2 3
1T | -2 3
2 1 0
3 | 0 3
4 | -1 2
5 | -2 1
s(X,y) = 2 sI x=y

-1 sinon




X C Z

-1 sinon

W | N D O X S
1T | -2 3 4 | -5 § !
1T | -2 3 4 | -5 § !
2 1 0 1 2 | -3 4
3| 0 3 2 1 0 1

AN
N\

4 | -1 2 2 1 0 1
5 | -2 | 1 1 1 3— 2

S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1




X C Z

W | N D O X S
T ] -2 3 | 4 | -5 6 !
1T ] -2 3 | 4 | -5 6 !
2 | 1 0 1 2 | -3 | 4
3|0 312 1 0 1

4 | -1 2 2 1 0 1
5 | -2 | 1 1 1 3— 2
S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1

-1 sinon




X Cc =

W | N D O X S
T ] -2 3 | 4 | -5 6 !
1T ] -2 3 | 4 | -5 6 !
2 | 1 0 1 2 | -3 | 4
3|0 312 1 0 1

4 | -1 2 2 1 0 1
5 | -2 | 1 1 1 3— 2
S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1

-1 sinon




X C Z

W | N D O X S
T ] -2 3 | 4 | -5 6 !
1T ] -2 3 | 4 | -5 6 !
2 | 1 0 1 2 | -3 | 4
3|0 312 1 0 1

4 | -1 2 2 1 0 1
5 | -2 | 1 1 1 3— 2
S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1

-1 sinon




X C Z

W | N D O X S
T ] -2 3 | 4 | -5 6 !
1T ] -2 3 | 4 | -5 6 !
2 | 1 0 1 2 | -3 | 4
3|0 312 1 0 1

4 | -1 2 2 1 0 1
5 | -2 | 1 1 1 3— 2
S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1

-1 sinon
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Enespace:m n

Entemps: m n
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Alignement local (Smith et Waterman 1981)

A|igner des petites Séquences Trouver des similarités locales :
sur des grandes :

' [l
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ACCAGTTAAAGCTAGTGATTTATTTTATGATCCCCAACCACTTCTTAATTCTATCAGTTT
TTATAGTATATAACAACGTAAATCTGTAACGACGTCAGTTGTTCCAATATCTATTTTCTT
ATTTGTGGAAAAACATATCTACCTTACTTAAT
CCTGCAAATTGTAAGATCGAAAATGATACTAT
AAAGGATGAGAACACCGACTTAATAATACGTTCATATTCTAGTTACAATCAATCTAACTC
TAAGCGTTGATTTTAACTTAAGACTAGCGGTGTTATAATTTTAATATGTATGAATTGCAA

seq 1: 153
[ 1 O I
seq 2: 151

TTCTCTGCCAATCCCCTATACTATACATGGCTAGCTCAATAGGGATGAGATGGGAGTGAT
GGTAACTAGTAATGTAACGTTTTATATAATTACCTAAAAAAATACTTATGCTAAGTTCGT
AGCACCCTCTTAGGTATAAAATTTATTCCA
AATATAACAGTTATTGTTGAAATCAGGCGGAATG
TTTATCACCATGAATATATTTTTAGTCGAAACATGTGATTAGAATAATTAACGTAAATAT

208

RN
206















X C Z

s(X,y) = 2 sl X=y
-1 sinon

S(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
0 0 0 0 0 0
0
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
0 0 0 0 0 0
0 0 0 0 0 0
0 2
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

w | N D O X S

0 0 0 0 0 0

0 0 0 0 0 0

0 2 1 0 0 0

0 1 4 3 2 1

0 0 3 3 2 1

0 0 2 2 2 4
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

w | N D O X S

0 0 0 0 0 0

0 0 0 0 0 0

0 2 1 0 0 0

0 1 4 3 2 1

0 0 3 3 2 1

0 0 2 2 2 4
s(X,y) = 2 sl X=y s(X,-) =s(-,x) =-1




X C Z

-1 sinon

W | N D O X S
0 0 0 0 0 0
0 0 0 0 0 0
0 2 1 0 0 0

~
0 1 4—3 2 1
AN AN
Ny
0 0 3 3—2 1
0 0 2 2 2 £
S(X,y) = 2 sl Xx=y S(X,-) =s(-,x) =-1




X C Z




