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BLAST

® Basic Local Alignment Sequence Tool

® Uses shortcut to compute alighments of a
sequence against a database very quickly
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One of most highly

cited papers

blast - Google Scholar

“ + *qhttp://scholar.google.com/scholar?hl=en&q=blast&binG=Search&as_sdt=0%2C5&as_ylo=1900&as_yhi=2011&as_vis=0

(00 i Pellegrinilab PDF to Word UCLA/UCOP Reservation GATHER UniPROBE Database Blackboard IGET Pellegrinilab IDP IPA Precipitation DAVID
Web Images Videos Maps News Shopping Gmail more v matteope@gmail
C(). )glc SChO|ar ‘blast Search

Scholar | Anicles and patents v 1900 - 2011 _include citations v I A |Create email alert

Gapped BLAST and PSI-BLAST: a new generation of protein database search programs [PDF] from nih
SF Altschul, TL Madden, AA Schaffer... - Nucleic acids ..., 1997 - Oxford Univ Press
The BLAST programs are widely used tools for searching protein and DNA databases for sequence
similarities. For protein comparisons, a variety of definitional, algorithmic and statistical refinements
described here permits the execution time of the BLAST programs to be decreased ...

¢
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WA= CLIITIAND

BLAST 2 Sequences, a new tool for comparing protein and nucleotide sequences [PDF] from cshl.org
TA Tatusova... - FEMS microbiology letters, 1999 - Wiley Online Library UC-elLinks

'BLAST 2 Sequences', a new BLAST-based tool for aligning two protein or nucleotide

sequences, is described. While the standard BLAST program is widely used to search for homologous

sequences in nucleotide and protein databases, one often needs to compare only two ...

V-BLAST: An architecture for realizing very high data rates over the rich-scattering wireless channel [PDF] from aau.dk

PW Wolniansky, GJ Foschini... - ..., 1998. ISSSE 98. ..., 2002 - ieeexplore.ieee.org
V-BLAST: An Architecture for Realizing Very High ... P. W. Wolniansky, GJ Foschini, G. D.
Golden, R. A. Valenzuela Bell Laboratories, Lucent Technologies, Crawford Hill Laboratory 791
Holmdel-Keyport Rd., Holmdel, NJ 07733 ... ABSTRACT Recent information theory ...
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Global vs Local
Alignments

® |n 1981 Smith and Waterman introduced a
modification to the Needleman-VYVunsch

algorithm to search for optimal alignment
fragments

® Positions in the alignment matrix with
negative scores are set to zero, and are
considered new start positions
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Definitions

® Maximum Segment Pair (MSP): highest
scoring pair of identical length segments

from 2 sequences
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Algorithm

® Pre-compute all words that score above T
against the query sequence

® Search for these words in a database
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Step | :break up
sequence into words

o ATCGTCTATTCCCGG

® w=4 |etter words

j \ ' e M. » . 3 3 Bl g (& i 4 [ = > S N S lh il B | P &'y L2 WV TN e 4 e g T . & 1 e - g
ey _ o Y . K . g i - N o f‘;’ .“, ’, PRI 3 3 LN a3 d T3 L".., ATS e ¥ T Swe N e -' e ‘ _ =i Fam o4 2 vod TG .w* Aa P N '3
19 . v » v "F .u ":. Va ’._ -": _'.\ 'j'. - ':‘f'_‘. Sl o _"‘ N |‘ - :' ':' N T L M oy - ’ — ~.¢‘ "-’ - id .0\ - . 8 ’A:’n R RS e .




Step 2: find high scoring

matches
® Start with word |:ATCG

® score identities as +1|,and mismatches a O

® find all words that have a score of at least
- 1=3
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Search for high scoring
words in database

® Find all sequences in the database that
contain a high scoring word
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Extend ALignments
Around matching word

e CCGGCTATCAITCTATTCCCGGTTCG




&) NCBI BLAST - Netscape

. File Edit View Go Bookmarks Tools Window Help

http'I)'mw.ncbi.nlm.nhgov!BLASU

.9,0,0 0

| [ search

-/ a.\ CAMal 2 AaM 4 Home QRado My] Netscape Q.Seuch [IBookmarks . Instant Message v WebMall S Radio v People “: Yellow Pages %oomload S Calendar

f}i«:mm ]

-
<3 NCBI

PubMed Entrez BLAST

Nucleotide

Discontiguous megablast

Megablast

Nucleotide-nucleotide BLAST (blastn)
Search for short, nearly exact matches
Search trace archives with megablast or
discontiguous megablast

Education

e Program
selection
guide

e Tutorial

* URL API guide

Translated

e Translated queryvs protein database (blastd)
e Protein query vs. translated database (tolastn)
e Translated query vs. franslated database

Jownload (tolast)
e Executables
» Databases Special

e Source code
e Align two sequances (bl2seq)

e Screen for vector contamination (VecScreen)
e Immunoglobin BLAST (IgBlast)

¢ Helpdesk
e Mailing list

OMIM

BLAST

Taxonomy Structure

Protein

Protein-protein BLAST (blastp)

PHI- and PSI-BLAST

Search for shont, nearly exact maiches
Search the consernved domain database
{rpsblasy)

e Search by domain architecture {cdarf)

Genomes

e Human, mouse, rat

e Fugu rubnipes, zebrafish

® |nsects, nematodes, plants, fungi, malaria

e Microbial genomes, other eukaryolic genomes

Meta

e Retriave rasults by RID
o Getthis page with javascript-free links

Disclaimer
Prvacy statement

: il
Vahd XHTML 1.0, CSS

@& NCBI BLAST - Netscape

¥ postdoc - Inbox for d...

&} Bioinfo3.1

@&
bioinformaticS.ca
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By N A ] 10:11 AM
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Different Flavours of BLAST

- BLASTP - protein query against protein DB

- BLASTN - DNA/RNA query against GenBank (DNA)

- BLASTX - 6 frame trans. DNA query against proteinDB
 TBLASTN - protein query against 6 frame GB transi.

- TBLASTX - 6 frame DNA query to 6 frame GB transil.
 PSI-BLAST - protein ‘profile’ query against protein DB
- PHI-BLAST - protein pattern against protein DB

®_ % .
Lecture 3.1 Qe *°" 12

&
bioinformaticS.ca

Friday, February 8, 13



Running NCBI BLAST

v & Instant Message Secure Web Shop @ My Presario @ Compaq At Home @ Compaq Support @ Smart Update!

L

—
3 NCBI

MNucleotide Protein

“ res

Translations

wearch

[

Set subsequence From: | To: |

Choose database Inr

Do CD-Search WV

Click BLAST!

=l

hittp: £ v nebi.nim. nib. gov

bioinformaticS.ca
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MT0895

*MMKIQIYGTGCANCOMLEKNAREAVKELGID
AEFEKIKEMDOQILEAGLTALPGLAVDGELKI
MGRVASKEEIKKILS
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Formatting Results

ol

<> NCBI formatting BLAST

Nucleotide | Translations Retneve results for an RIC

Your request has been successfully submitted and put into the Blast Queue.

Query = (77 letters)

No putative conserved domains have been detected

The request ID 1s 1 076347219-30071-17917880302 BLASTQ3

or @EUEL

The results are estimated to be ready in 43 seconds but may be done sooner

Please press "FORMAT!" when you wish to check your results. You may change the formatting options for your result via the form below and press "FORMAT!" again. You may also
request results of a different search by entenng any other valid request ID to see other recent jobs.

7~

Format

Show Graphical Overview [V] Linkout [¥] Sequence Retsieval NCBI-g;{AJignmen! “ m HTML ¥ format

Number of Descnouons?’rli[]ﬁ VwAi_ig&'ncntsi 50 7*'1

Alignment view  Pairwise he]

Format for — B nae

&) T-COFFEE serv... &) NCBI Blast - Ne... | & postdoc - Inbo... 3N BLAST Query I... 4 Bioinfo3.1 ’ T R N0, 10:24 AM

-
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BLAST Format Options

Format

Show Graphical Overview |¥| Linkout V| Sequence Retrieval [VINCBI-gi Alignment ¥ |in| HTML ¥ format

Number of: Descriptions| 100 ¥ | Alignments 50 ¥

Aliznment view | Pairwise v
F t fi
e [ with inclusion threshold:0.005
PRI-BLAST
Litnit results b .
eni:esz ;e z or select from:| All organisms v
Expect value
range:
Layout: | Two Windows ¥ |Formatting options on page with results: | None v
Autoformat | Semi-auto v
BLAST! P Reseram
Get the URL with preset values 7 (GETURL_
bioinformatics.ca
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BLAST Output

& RID=1076347219-30071-17917880302.BLASTQ3, - Netscape

al Q Q Q @ J = hitp:Jfwww.ncbi.nim.nib.gov/BLAST/Blast..col = | '-o Q

. @, Cmsl BAM 4 Home G Rado (] Netscape Q Search “JBookmarks . Instant Message v WebMail . Rado . People “ VelowPages  Domrioad v Calendsr %
pa)

&) | = RID=1076347219-30071-17917860302.8L... | %

( n)
> NCBI results of BLAST

BLASTP 2.2.8 [Jan-05-2004]

Reference:

Altschul, Sctephen F., Thomas L. Hadden, Alejandro A. Scharffer,

Jinghui Zhang, Zheng Zhang, Webb Niller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programs”, Nucleic Acids Res. 25:3389-3402.

RID: 1076347219-30071-17917880302 .BLASTQS

Query=
(77 letcers)

Database: All non-redundant GenBank CDS
translations+PDB+SwissProt+PIR+PRF
1,624,011 sequences: 534,067,077 total letters

If you have any problems or questions with the results of this search
please refer to the BLAST FAQs

Taxonomy reports

Nistribntion ¢ R 14 H i | NMery Seanence

Lect €9 G B ©4 [  Done
'/-' start &) 5 Netscape - 3 Boinfo3.1 /"

DIOINTOrMatiCS.ca

—k- ®

R s %N, 2,/ ] 10:25 AM

&
-
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BLAST Output

Distribution of 43 Blast Hits on the Quelryv Sequence

hMouse-over to show defline and scores. Click to show alignments

Color Key for Alignnent Scores
40-50 50=8(

130071
0 50

bloinformatiCS.ca
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BLAST Output

&) RID=1076347219-30071-17917880302.BLASTQ3, - Netscape

.| @ Q @ @ | [ tetpitivesns.ncbi.rim.ib. goviBLAST fBlect.co S

. B 3Msl BAM 4 Home (D Rado [ Netscape Q Search | CJBockmarks v Instant Message - WebMail “Radk % People . YelowPages Download “ Calendar  »
»

) [ = rID=1076347219-30071-17917880302.EL... | B8
Score E
Sequences producing significant alignments: (bits) Value
gi|15678915|ref|NP 276032.1| conserved protein [Methanother... 124 Se-28 Ei
@il23111526|ref| ZP 00097156.1] COGOS526: Thiol-disulfide iso... _7 4e-12
gi|21226839|ref|NP 632761.1| conserved protein [Methanosarc... _70 9e-12
@i|20092734|ref|NP 618803.1| conserved hypothetical protein... _69 z2e-11
gi|15643756| ref|NP 228804.1| conserved hypothetical protein... _65 4e~10
1121674543 |ref|NP 662603.1| glutaredoxin fawmily protein [C... _64 Se-10
gi|23054435|ref| ZP 00080592.1] COGOS526: Thiol-disulfide iso... _62 3e-09
91122871774 |ref| ZP 00018701.1] hypothetical protein [Chloro... _S9 2e-08
gi| 39998047 | ref|NP 953998.1| redox-active disulfide protein... - 2e~-08
91]34557156|ref|NP 906971.1| hypothetical protein US07?55 (V... _58 3e-08
gi|17229003 |ref|NP 485551.1| hypothetical protein [Nostoc s... -1 Te-08
g1]15668761|ref|NP 247560.1| conserved hypothetical protein... _S7 Te-08
gi|23048165|ref| ZP 00075893.1] COGOS26: Thiol-disulfide iso... _S6 le~-07
91]121228351 | ref|NP 634273.1| hypothetical protein [Methanos... _SS qe-07
gi|29345530|ref| NP 809033.1| conserved hypothetical protein... _53 1le-06
g1|20092738 | ref|NP 618813.1| conserved hypothetical protein... _S3 le-06
91111499829 | ref|NP 071073.1| conserved hypothetical protein... _53 le-06
91|22299430|ref|NP 682677.1| ORF_ID:tsl11887~hypothetical pr... _S2 2e-06
gi|29346208|ref|NP 809711.1| conserved hypothetical protein... _52 3e-06
gi|23001521|ref|ZP 00045426.1| COGOS526: Thiol-disulfide iso... _46 2e-04
@i|23015000|ref]| ZP 00054791.1] COGOS5SZ26: Thiol-disulfide iso... _45 3e-04
gi|22960655|ref| ZP 00008294.1] COGOS26: Thiol-disulfide iso... _4as 3e-04
@i124372130|ref|NP 716172.1| redox-active disulfide protein... _42 0.002
gi|39936619|ref|NP 948895.1| Thiol-disulfide isomerase and ... _39 0.016
@il1169967|sp|P42035| THIO METTM Probable Thioredoxin (Gluta... _36 0.17
gi1|15678829 | ref|NP 275946.1| chioredoxin [Nechanothermobact... _34 0.46 Ei
gi|23060730|ref| ZP 00085617.1] COGO438: Glycosyltransferase... 34 0.77
91123121123 |ref| ZP 00103523.1] COGO5Z26: Thiol-disulfide 1s0... _32 1.9
gi| 34860800 |ref|XP 215715.2| =similar to Alcohol dehydrogena... _32 3.5 l.
gi|19684184|gb| AAH26035.1| C4orf9 protein [Homo sapiens] _32 3.5
@i]117333966|ref|NP 530756.1| glutamine amidoctransierase [Ag... 32 3.8

i PR TP A . SN A

y
.

- E] Bioinfo3.1
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BLAST Output

& RID=1076347219-30071-17917880302.BLASTQ3, - Netscape

4 e Q @ @ = hittp: Jjwvsw.nchi.nim.nih.gov/BLAST felast .cgi 5l [ go i/’s

ﬁ|/ i, CIMal AN 4 Home G Radio (W] Netscape ) Search  [JBookmarks v Instant Message “WebMal “Rado People : YelowPages “Download “:Calendar  »

'éll 8mo-107sac7219—30071-17917800302.u... ] B

B
Score E

Sequences producing significant alignments: (bits) Value

gi|15678915|ref|NP 276032.1| conserved protein [Methanother... 124 Se_s# E* E

@il231115Z6|ref| ZP 00097156.1] COGOSZ6: Thiol-disulfide iso... 71 te-12

gi|21226839|ref|NP 632761.1| conserved protein [Methanosarc... o Se~-12

@i|20092734|ref|NP 618803.1| conserved hypothetical protejias . 69 ze-11

gl l 15643756] ref[NP 228804, 1[ conserved hypot,het. ical jad ] 30 NCB| Sequence Strecture Aligement Yisualization Service - Netscape

gi1]121674543 | ref|NP 662608.1] glutaredoxin family procel
gi|23054435| ref| ZP 00080592.1| COGO526: Thiol-disulfides. QQQ Q9 22 Mmoot et P AT 10N 47219. 30671 ""'mewl_ 9
g1|22571774|ref| ZP 00018701.1] hypothetical protein [Chs’ O, G BN % bone @ Rato B e 4 Sewh Dlocconrts . e Messagn - Wbl - B Pl . Yok Pages . Dot Condr
gi| 39998047 | ref|NP 953998.1| redox-active disulfide pro__I,u,,..“aN,"“ﬂ_.“ut 1 g
91]34557156|ref|NP 906971.1| hypothetical protein WS07S

1117229003 |ref| NP 485551.1| hypothetical protein [Nost =
51115668‘?61|rer|NP 247560.1| conserved hypothetical pro "_)) NCBI Related Structures %
gi|23048165|ref| ZP 00075893.1] COGOS26: Thiol-disulfide -
g1]121228351|ref|NP 634273.1| hypothetical protein [Meth

gi|29345530|ref|NP 809033.1| conserved hypothetical pro BLASTRID 1076347215-30071-17917880302 BLASTQ3
g1|20092738|ref|NP 618813.1| conserved hypothetical pro (U1 ) subset grouped by | All VTS
il 11499829 | ref| NP 071073.1| conserved hypothetical pro

g1 22299430|ref|NP 682677.1| ORF_ID :ts11887~hypotheticCa BLAST found | relaed structures wih identical sequesce Chek oa the algement figure to see algnments and 3D structure
gi| 29346200 ref| NP 809711.1| conserved hypothetical pro

¥ zorted by Blaste value ¥ m Gropghics ¥

gi|23001521|ref| ZP 00045426.1| COGOS26: Thiol-disulfide : 1 o » “ = @ »
gi|23015000| ref| ZP 00054791.1] COGO526: Thiol-disulfide ;:u
gi|22960655|ref| ZP 00008294.1| COGOS26: Thiol-disulfide -

SLructure Value
@il24372130|ref|NP 716172.1| redox-active disulfide pro

gi| 39936619 | ref|NP 948895.1| Thiol-disulfide isomerase .., ,
@il 1169967|3p|P4203S| THIO METTM Probable Thioredoxin (G

91| 15678829 | ref|NP_275946.1| cthioredoxin [Hechanothermo
gi|23060730|ref| ZP 00085617.1] COGO438: Glycosyltransfe
91123121123 |ref| ZP 00103523.1] COGOS526: Thiol-disulfide

gi|34860800|ref|XP 215715.2| similar to Alcohol dehydro

gi| 19684184 |gb| AAH26035.1| C4orf9 protein [Homo sapiens
@i]117333966|ref|NP 530756.1| glutamine amidotransierase

PR R T T -——. o s P

; Click here to begin

- B morfodn
start &) 5 Netscape - E] Bioinfo3.1 SRS R N s, 10:27 AM
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BLAST Output

& RID-1076347219-30071-17917880302.BLASTQ3, - Netscape [ [®|X

‘] G Q @ @ = http:{ fwwiw.nchi.nim.nih.gov/BLAST felast .cgi = EQSeu'di @o @

:!/ B, CIMal BAM 4 Home G Radio [Wy] Netscape Q) Search [JBookmarks v Instant Message . WebMal “Rado “ People “ YelowPages “Download v Calendar  »

f_

0 Locusl ink - Netscape

GELJG> ‘:‘ ‘a’ [Hnmmnnmhwnnwmumuuuqﬁrxmmmuw | [ search J gi’

.'EL GDWI&AN‘INnnG)M&a!ﬂmhunckﬁud Enuh~b<;hunNuua*%wunutwu»*§~ub<§wuuNp-$ouuns%camu »

2 | = RID=1076347219-30071-17917880302.6L.... |

Sequences producing significant alignments: 2
A = tocusen
gi|15678915|ref|NP 276032.1| conserved protein [ :_) - LOCUSLInk ot <

9il23111526/cef| ZP 00097156.1] COGOS526: Thiol-diJlENE)
gi|21226839|ref|NP 632761.1| conserved protein [ e -
@i|20092734|ref|NP 618803.1| conserved hypothetid
gi|15S643756| ref|NP 228804.1| conserved hypothetig
¥i1]121674543 | ref|NP 662608.1] glutaredoxin family
gi|23054435|ref| ZP 00080592.1] COGOS526: Thiol-dig
g1]122971774|rex| ZP 00018701.1] hypothetical prots
gi| 39998047 | ref|NP 953998.1| redox-active disulf LocusID Org Symbol Descrphica Position Links
91134557156 ref|NP S906971.1| hypothetical protel More Ax sunular to Alcobol dehydrogenase class IV 2¢%4 A CI0E
gi| 17229003 |ref|NP 485551.1| hypothetical protei (Retnol d'-'h)‘d"’stwf) (Gastnc alcohcl

gi| 15668761 | ref| NP 247560.1| conserved hypothetig :g::::?gumxn)mhmd
gi|2304816S5S|ref| ZP 00075893.1] COGOS26: Thiol-di

g1|21228351|ref|NP 634273.1| hypothetical protel
gi|29345530|ref|NP 809033.1| conserved hypothetig
9120092738 | ref|NP 618813.1| conserved hypothetid
i) 11499829 | ref|NP 071073.1| conserved hypothetid
91122299430 | ref|NP 682677.1| ORF_ID:t=s11887~hypot
gi| 29346200 ref| NP 809711.1| conserved hypothetid
gi|23001521|ref| ZP 00045426.1| COGOS526: Thiol-dis
gi|23015000|ref| ZP 00054791.1] COGOSZ26: Thiol-di
gi|22960655|ref| ZP 00008294.1| COGOS26: Thiol-dig
@i|24372130|ref|NP 716172.1| redox-active disulfj
gi| 39936619 | ref|NP 948895.1| Thiol-disulfide iso , .
gi|11699671sp|P42035| THIO METTM Probable Thioredc= 2 & e : ” — et N

91| 15678829 | ref |NP 275946.1| cthioredoxin [Nethanclamm Ao NN - DR
gi|23060730|ref| ZP 00085617.1] COGO438: Glycosyltra .'s
91123121123 |ref| ZP 00103523.1] COGOS26: Thiol-disulfide 130...
gi| 34860800 |ref|XP 215715.2| =similar to Alcohol dehydrogena...

gi| 19684184 |gb| AAH26035.1| C4orf9 protein [Homo sapiens] 32
@i]117333966|ref|NP 530756.1| glutamine amidoctransierase [Ag... 32

PR R T T -——. o s AN A — -

Seaech | Locuslnk v | Display; Enet v Ol’mem: Al v
Ouney: 34665220003
[ ViewLoci || Save Loc |

ABCDEFGHIJRELMNOPQRSTUVWXYZ

Questions or Comanents?

Wrae to the NCBI Sernice Desk
Duselzter  Prvery stelesment

& Bioinfo3.1 ‘ Jon e w9, A L 10:27 AM
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BLAST Output

g1l]2621990 [ gh| AABSS53595 .1 conserved protein [HNethanothermobacter thermautotrophicus Str.
Delta H]
Length = 77

Score = 124 bits (310), Expect = 5e-28
Identities = 77/77 (100%), Positiwves = 77/77 (100%)

Query: 1 MHMKIQIYGTGCANCQMLEKNAREAVKELGIDAEFEKIKEMDQILEAGLTALPGLAVDGEL 60
MMKIQIYGTGCANCOMLEKNAREAVKELGIDAEFEKIKEMDQILEAGLTALPGLAVDGEL
sbject: 1 MHKIQIYGTGCANCOQMLEKNAREAVKELGIDAEFEKIKEMDQILEAGLTALPGLAVDGEL 60

Query: 61 KIMNGRVASKEEIKKILS 77
KINGRVASKEEIKKILS
mbjct: 61 KINGRVASKEEIKKILS 77

E]>gi|23111526|ref|2p 00097156.1| COGOS5S26: Thiol-disulfide isomerase and thioredoxins
[Desulfitobacterium hafniense]
Length = 76

Score = 71.2 bits (173), Expect = 4e-12
Identities = 40/76 (52%), Positives = 57/76 (75%)

Query: 2 MKIQIYGTGCANCOQMLEKNAREAVKELGIDAEFEKIKEMDQILEAGLTALPGLAVDGELK 61
M I+I GTGCANC+ LE NA+EA+KELG+DA EEK++++ I+ G+ P L V+ ++K
shjet: 1 MVIKILGTGCANCKKLEANAKEATIKELGLDAVVERKVEDLQATMAYGVMKTPALVVNEQVK 60

Query: 62 IMGRVASKEEIKKILS 77

+MG+V 5 EEIKK L+
sbjct: 61 VHGKVLSAEEIKKYLN 76

bioinformatics.c
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BLAST Parameters

* ldentities - No. & % exact residue matches

» Positives - No. and % similar & ID matches

» Gaps - No. & % gaps introduced

» Score - Summed HSP score (S)

» Bit Score - a normalized score (S’)

» Expect (E) - Expected # of chance HSP aligns
* P - Probability of getting a score > X

* T = Minimum word or k-tuple score (Threshold)

®_*
Lecture 3.1 Qe *°" 23

&
bioinformaticS.ca
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BLAST - Rules of Thumb

- Expect (E-value) is equal to the number of BLAST
alignments with a given Score that are expected to be
seen simply due to chance

* Don’t trust a BLAST alignment with an Expect score >
0.01 (Grey zone is between 0.01 - 1)

- Expect and Score are related, but Expect contains
more information. Note that %ldenties is more useful
than the bit Score

* Recall Doolittle’s Curve (%ID vs. Length, next slide)
%ID > 30 - numres/50

* If uncertain about a hit, perform a PSI-BLAST search

®_ % .
Lecture 3.1 Qe *°" 24

&
bioinformaticS.ca
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Doolittle’s Curve

Evolutionary Distance VS Percent Sequence ldentity
100

75 \
50

25

Twilight Zone

Sequence Identity (%)

0 40 80 120 160 200 240 280 320 360

Number of Residues

100

D

- I
Lecture 3.1 Qe *°" 25
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Statistics

® Probability of
observing a score
greater than S

® Probability of
observing multiple
MSPs greater than S
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Scoring Matrices

- BLOSUM Matrices
—Developed by Henikoff & Henikoff (1992)
—BLOcks SUbstitution Matrix
—Derived from the BLOCKS database

- PAM Matrices
—Developed by Schwarz and Dayhoff (1978)
—Point Accepted Mutation

—Derived from manual alignments of closely
related proteins
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Conclusions

- BLAST is the most important program in
bioinformatics (maybe all of biology)

- BLAST is based on sound statistical principles
(key to its speed and sensitivity)

* A basic understanding of its principles is key
for using/interpreting BLAST output

- Use NBLAST or MEGABLAST for DNA
- Use PSI-BLAST for protein searches
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