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Allineamento locale

0
Fi-1,j-D+s(x;,y;)
FGi-1,j)-d
\F(iaj_l)_d

F(i, j) = max;
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Allineamento con penalizzazione affine
delle gap

F(i-1j-D)+s(x,y;)
F@i,)=maxsF(i-1j)-d >
F(l j=-1)-d
F(i-1j- 1)+s(xl,yj))
F(i,j)=maxi F(k,j)+y(i-k) k=0,..,i-1
LF(k,j)+)/(j—k) k=O,...,j—1J

Y




Acidi nucleici

Purines
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adenosine guanine
Pyrimidines
H ? 2%
ij‘\N./H SﬁN-
G li‘fko ) “I'l/ko
ribose ribose

thymine cytosine




Sequenza query -> Banca dati di qualche decina
di milioni di sequenze (16.886.838)

Allieamento con ciascuna sequenza e calcolo del
punteggio

Valutazione della significativita’ statistica del
punteggio.



s(a,b) score per a,b € A

Con E(s(a,b))<0
E s*=max(s(a,b))>0

Si puo’ dimostrare che

. Inn’
lim s =
71—>00 A’
E(eits(a,b)) _ 1
As(a,b)

qa,b = papbe



Se conosco la distribuzione di background P degli amino
acidi nella banca dati, posso ottenere A:

!I's(a,b)
2 papbe
a,b

Da cui p (s>mio score)

s(a,b) segue la distribuzione dei valori estremi, nel qual caso:

prob(s = x) =1- eXp(—e_)L (H))
In Kmn
U=
A




0.4 -

0.35 A

0.3 -

0.25 |

0.2 -

0.15 |

0.1 -

0.05

— ExtValuemMax(0,1)
— ExtValueMax(0,2)
— ExtValueMax(2,3)

-10




1! ¢ “" a pera piccolo

exp(! e ™" piccolo se x grande
prob(s#x)" 1! exp(! ¢ '™ ") diventa
prob(s# x)" ol ) _ il

. Inlfmn

! x

prob(s # x) = Kmne’
E =KNne '



0.4 1

0.35 -

0.3 1

0.25 -

0.2 1

0.15 1

0.1 4

0.05 -

Altro approccio: z-score

— ExtWalueMax(0,1)
— ExtValueMax(0,2)
— ExtWalueMax(2,3)

zscore(s) =

15

5— U

O



Valutazione dell’efficacia
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tp=S! F
fp=SJF
fn=FOS
th=DI(F" S)




tp +1tn

accuracy =
tp+in+ fp+ fn
sensitivity = P
tp+ fn
spcificity = n
m+ fp
precision = P
tp + Jp
errore = Jp =1= precision

ip+ fp
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Curva ROC
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¥ 3 Clusters with 100%, 9%, S0% idensty || Docements {8) | Trisdganty data
3w Names - Atiributes - General annotation - Ontologies - Segquence annotaion - Sequences - References - Web links - Cross-refs - Entry info - Documents Customize order

Names and origin
Proten ramves Racoomended mama:
Nyoglotin
Gane names Nare MB
Qeganism Homo sapiens (Human)
Taxcnome isentifor 9606 INCE!]
Taxcnome insage Eckaryota » Metazoa « Crordata » Cranata « Vietolvata « Eueiecsiomi « Marmala « Euhera « Euanchontogines « Prienades « Hagloorhing « Cananhind « Hominidae « Homo
Protein attributes
Sequanze lengh 154 AN
Sequence sl Compione.
Sequance processing The displayed SOCUENCE IS Irhor processed it & mature form,
Proten exslonoe Evidoroe i proten evel

General annotation (Comments)

Functon Serves as a resene supply of Corypen and lacllates 1he MOvement of Qeygen within moscies.
Sequance smilanises Belongs 10 1he ghobin lamily.
Ontologles
Keywords
Bickogical prozess Queygen ranspoe
Traragon
Coding sequance dvernsity Polymophism
Ligand Hore
on
Metaltindng
Noecular unction Muscie protein
Tozheicad serm 3D-structere
Compione peotoome
Divect protein soJuending
PIoROme
Gene Cnuwlegy (GO)
Noecular unction rore Siedng

inlerred from eectronic annctason. Source: InteFro

CHYGN RSSO activly
nlerred from eRcronic annctason. Sowrce: UniProtkB KW



Sequence annotation (Features)

Foatwe key Positon(s)  Length Descripson Graghical vew
Molkecule procesaing
Irisance wottionie 1 1 Removed D) ()
Shes
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Natural variations
Natul varant &5 1 E~K e —
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Natudl varant 140 1 R-W
Expermenal info
Sogquence confict 108 1 E--OQmaasste ()
Sogquence confict 129 1 Q-EmnArasgses (50
Secondary structure

Foature identlar

PRD_0000053303

VAR_003180
VAR_003181
VAR 003182
VAR_003183

! I N I NN NN . b s

| Heix || Srans || Tum

Cwasx .
Sequences
Sequence Length  Maas (Do) Teols
) Poet4s [UnParc) FASTA 15¢ 17184 | gine

Last mad fod Janaasy 28, 2007. Versicen 2.
Crocesum. FEASIF10AS25F0OC

10 23 0
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0 3 4 = 60
WOLSDGEWGL VINVWGKVER DIPGRGQEVE
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130 143 150
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(1] “Organization of B human mycglobin gene.”
Vidher P, Jo¥reys AL, Wison V., Banchaie A
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Enter Query Sequence

Enter accession number, gi, or FASTA sequence & Clear

Or, upload file l Browse... | ©

Query subrange &)
From |
To|

Job Title [
Enter a descriptive title for your BLAST search &)

[~ Blast 2 sequences

Choose Search Set
Database I Non-redundant protein sequences (nr) v o
Organism -
Optional I ol
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. 2
Entrez Query l
Optional

Enter an Entrez query to limit search &)

Program Selection

Algorithm & blastp (protein-protein BLAST)
{" PSI-BLAST (Position-Specific Iterated BLAST)
" PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

. BLAST Search database nr using Blastp (protein-protein BLAST)

[ Show results in a new window



BLAST

Color key for alignment scores
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Sequences producing significant alignments:
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P01013.1 RecName: Full=Ovalbumin-related protein X; AltName: Full=Gene X p 481

XP_418984.2 PREDICTED: similar to Ovalbumin-related protein Y (Gene Y protein) [ 477 477 100% 5e-169
NP _001026172.1 ovalbumin-related protein Y [Gallus gallus] >sp|P01014.1|OVALY_CH]l 384 384 100% 4e-132
XP_003204833.1 PREDICTED: ovalbumin-related protein Y-like [Meleagris gallopavo] 381 381 100% 7e-130
XP_002197524.1 PREDICTED: serine (or cysteine) proteinase inhibitor, clade B (ovalbur 327 327 100% le-109
E2RVIS.1 RecName: Full=Ovalbumin; Short=0VA; AltName: Full=Egg albumin : 315 315 99% 6e-105
P01012.2 RecName: Full=Ovalbumin; AltName: Full=Allergen Gal d II; AltName 304 304 99% le-100
10VA A Chain A, Crystal Structure Of Uncleaved Ovalbumin At 1.95 Angstrom: 303 303 99% le-100
LTI A Chain A, Loop-Inserted Structure Of P1-P1' Cleaved Ovalbumin Mutan 302 302 99% 4e-100
NP_990483.1 ovalbumin [Gallus gallus] >emb|CAA23682.1| unnamed protein prod. 302 302 99% 6e-100 |
AAQ43266.1 ovalbumin [Gallus gallus] 301 301 99% 1e-99
ABV21334.1 OLLAS epitope-tagged ovalbumin [synthetic construct] 301 301 99% 2e-99
XP 003204842.1 PREDICTED: avalhumin [Meleaaris aallonaval 298 298 99% 2e-98



GENE ID: 1756 DMD | dystrophin [Homo sapiens) (Over 100 PubMed links)

Score = 114 bits (286), Expect = 2e-24, Method: Compositional matrix adjust.
Identities = 58/71 (81%), Positives = 62/71 (87%), Gaps = 0/71 (0%)

Query 1 ALQSSLKEQONGENYLSDTVKEMAKKAPSEICQKYLSEFEEIEGHWKKLSSQLVESCQKL 60
ALQSSL+EQQ+G YLS TVKEM+KKAPSEI +KY SEFEEIEG WKKLSSQLVE COQKL
Sbjct 861 ALQSSLOEQQSGLYYLSTTVKEMSKKAPSEISRKYQSEFEEIEGRWKKLSSQLVEHCQKL 920

Query 61 EEHMNKLRKFQ 71
EE MNKLRK Q
Sbjct 921 EEQMNKLRKIQ 931



Sequence 1 ALKTLNYDFDHLVEMESDAGLGNGGLGRLAACYLDSMATLAV

Sequence 2 VMKEFDLDLNEI| EQEPDPGLGNGGLGRLAACFLDSLASLEV

Common residues K D E E D GLGNGGLGRLAAC LDS A L V

Sequence 1 ALKTLNYDFDHLVEMESDAGLGNGGLGRLAACYLDSMATLAV

Sequence 4 AYFSAEFGVHETLPI YS- GGL- - - - - GVLAGDHVKSA SDLNL

Common residues A S GL G LA S

Sequence 1 ALKTLNYDFDHLVEMESDAGLGNGGLGRLAACYL DSMATL AV
Sequence 2 VMKEFDLDLNEI| EQEPDPGLGNGGLGRLAACFLDSL ASLEV
Sequence 3 AL MDLGFKLEDLYDEERDAGLGNGGLGRLAAC- MDSL ATCNF
Sequence 4 AYF SAEFGVHETLPI YS- -- -- - GGLGVLAGDHVKSASDLNL
Common residues GGLG LA S

LRRLFOLPEL £ DA NG HDS TLNV
MFSAGLGFHD | VDMwP p
22 R &8&38&!8892!¥§8M§
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