Searching Sequence databases 1:
Blast

% NCBI Lil‘

Entrez BLAST OV X =

we 10 February 2004 BLAST 2.2.8 has been released. Read more...

A Nucleotide Protain
FACsS
News

Rafaref Discomiguous magablas Froten-protein BLAST (bastp)

Credits Magablast PHI. and FSI-BLAST

= . Nuckotide raclectda BLAST (blasin) Saearch for short, nearty axacl matches
Search for shor, naary axact malches Saqarch the corserved domain database
Search trace archives with magatias: or {mpabiast)

clscortguous megatiast Search by goman srchlectum (cdan)

Translated Genomes

Tuloris
URL A

P o Transiated guery ve protein databasae (Dlastx) Envrcomental samgles T
SWNOK

o Protein query ve ransisted dat sbase (1olasin) Haman, mouse, ral
o Transisied query ve ransisted datsbase Fugu rubvipas, zetrafish
Mbiasix) Insacts, nematodas, plants, lungi, malana
Moratial genomas, othar gukanyolic genomes

Spacial

e Algn w0 sacuences (bi2seq) Retneve resdts by RID
e Screen for vector conmtammation (YecScrean| Got ths page with javascriptdroe links
e lmmunogobin ELAET (IgBlast)
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Acce sttty

Vald XHTML 1.0, C55.




Quiz

= Expectation:

= [Discrete variable X takes values 1,2,
" Pr[X=1]=0.2
= Pr[X=2]=0.6
= Pr[X=3]=0.2
= E(X)?
= Xis onerofinvalues X;...X, and they ane equi-
propanie.
= E(X)?
= [HeW!IS a sconng matmx Used?
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Matrix Multiplication

= Consider 3 nXn matrices A, A,, As
" et A = AA,

A[i.j]= ) AlikIA, [k, j]
k=1




PAM again

= Two sequences are 1 PAM apart if they: differ ini 1% of
residues

= Two sequences s and t are k PANIs apart if
= There exists sequence s’ such that
" s and s’ are 1 PAM apart

= s*and t are k=1 PANMs, apart

PAM,['A',L'1= > PAM[' A", X|PAM [X,'L
A ]2 ['A,XIPAM,[X,'L'] PAM, = PAM’

PAM,[' A, L= 3 PAM['A\XIPAM,(X,'L'] |PAM, = PAM, * PAM, = PAM;

T PAM.,., = PAM, * PAM,,, = PAM™>
PAM,,['A'' '] = ¥ PAM,[' A", X]PAM,,[X,'L']

X="A'




P-value computation

e How significant Is a score? WWhat happens to
significance When you change the score function

o A simple empirical method:

o Compute a distribution ofi scores against a randem
database.

o Use an estimate ol the area under the curve te get the
prokanility.

o OR, fit the distribution| torone: of the standard
distributions.




Z-scores for alignment

= |npitiallassumption was that the scores
followed a normall distribution.
m Z-Score computation:

= For any alignment, score S, shuffle one of the
seguences many times, and recompute
alignment. Get mean andl standard deviation

= [ ook Up a table torget a P-value




Normal Distribution

Msan: 100.0 StDev: 16.0

Prob =0.7201

-1.2 049
80.0 115.0

Start 80.0 End: ] 115.0




Blast E-value

= 1990, Karlin-and- Altschul showed! that ungapped local
alignment scores; follow:an; exponentiall distribution

= Practical consequence:
= | enger tail.
= Previously: significant hitsinew net se; significant




Exponential distribution

= Random Database, Pr(1)=p

= What is the expected number of hits to a
sequence of k 1’s

= |nstead, consider a randoem binary: Viatrix.
EXpected # ol diagenals ol ik 1s
1
—kln(;)

A=(n-k)m-k)p" =nme"™" = nme




= As you Increase K, the number decreases exponentially.
= The number ofi diagonals of k runs can be approximated by a

Poisson process
Ae™

Pr[u hits] =
u!

Prlu>0]=1-¢"

IR Ungapped alignments; We replace the coin tosses: by column
Scores; but the behavieurr does net change (Karlin & Altschul).

AS, the score increases, the number ol alignments that achieve the
Scere decreases  exponentially




Blast E-value

= Choose a score such that the expected score
between a pair of residues < 0

= Expected number of alignments with a particular
score
)»S—an)

E = Kmne™ = mn2_( In2

Pr(#hsp >0)=1- g~ Kmme™™

= For small values, E-value and P-value are the
same




Keyword Search




