BIOS 477/877
Bioinformatics and Molecular Evolution

Instructor: Etsuko Moriyama
(School of Biological Sciences)

Spring 2026 | Lecture 12
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Today's topics

> Assighment 2 Review

> Similarity Search
= BLAST algorithm
= BLAST website and options

> Assignment 6
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FASTA algorithm: summary

NN

Join diagonals without gaps N

~

W

. Find identities using k-tuples

Choose top 10 diagonals using a
scoring matrix (e.g., BLOSUM62)
(init1: the top diagonal score)

/

. Join again with gaps
(initn: score of the longer diagonal)

[0

. A diagonal band is defined
(width: 32 if k=1, 16 if k=2 for protein)
Find optimal local alignment
using dynamic programming
algorithm within the band

\ (opt: the final score)

62

/ SN
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BLAST algorithm: summary

» Word-matching size (W)

=> Longer words: faster but less sensitive

» Neighborhood threshold (T)

= LowerT:

o detects weaker similarities
o slower but more sensitive

»> Extension

= Drop-off score threshold (X)

* Two-hit method
(A: distance b/w 2 hits)

»> HSP selection

d ali thra

hold: 51)

» Gapped HSP extension
(gapped alignment threshold: 52)
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BLAST similarity search

U.S. National Library of Medicine

National Center for Biotechndlogy Information

BLAST® Home RecentResults Saved Strategies Help

Basic Local Alignment Search Tool

ElasticBLAST s hore!
ElastcBLAST i a new cloud basad ool to run your
BLAST scarches faster and make you more effective.

BLAST finds regions of similarity between biological sequences. The
program compares nucletide of protein sequences to sequence
iatabases and calculates the statistical significance. Leam more

Mon, 07 Feb 2022 120000 EST More BLAST news.

Web BLAST
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NCBI BLAST website

blastp protein similarity search

BLAST ©» blastp suite

o e

| tlastn | tolast

Standard Protein BLAST

Home Recent Resuls Saved Strategies  Help

Enter Query Sequence

O, upload fle

Job Tt

) mign two o

Choose Fle

[

Choose Search Set

Databsse.

Organism

Program Selection

Algorthm

KT

© biastp (prote

Search

Justor soq)

R using Blastp (proto

From

—— Click on "more" to see BLAST Guide

| + Algorithm parameters |
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https://blast.ncbi.nlm.nih.gov/Blast.cgi

blastp protein similarity search

BLAST ®» blastp suite Home  Recent Results Saved Stategies ~ Help

lastn lastx thlastn thlastx tandsig Rialala ALAST

: ETN - : - Query seq (s)* can be in: N
* FASTA format

* bare sequence(s)

* accession number(s) (e.g., P01013)

BLASTP rograms sesen| 3]

Entor Quory Sequence
sion number(s), gifs), or FASTA sequencals) @ cieer

Entor ac

Orupload e Groose il oo selcied ° * gi number(s) (e.g., 129295)
sob Tt i
Entra dasarptvn e foryour BLAST search © g i
o \ Multiple sequences can be searched/

Choose Search Set

Database GusteredR (o custr soq)

Organism

1 Default database is CIusteredNR:\
* based on the protein NR database
* Clustered at 90% identity

* Redundancy can be reduced

Program Selection
Algorithm @ bastp (rotein-prtein BLAST)

O psraLasT, -

Ghoose  BLAST aigortom @

J

 Algorithm parameters
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BLAST landmark database (protein)

» Proteomes from 27 representative genomes

erevisine (baker's yeasty

zosaccharomyces pombe (asion yeast Scr_ooooozeas.1 Eukaryota

= Used for a quick search across all the kingdoms (Smart Blast) 10s477/877 L12 -9

BLAST databases (protein)

Protein databasdefaulf Description

Derived from the protein NR database by clustering sequences at 90% identity and
90% length

NCBI RefSeq protein sequences from human, mouse, and prokaryotes

Clustered non-redundant

RefSeq Select

RefSeq proteins NCBI Protein Reference Sequences

Model Organisms (landmark) | Proteome of 27 model organisms spanning a wide taxonomic range

UniProtKB/Swiss-Prot Non-redundant Uni
Non-redundant (nr) :‘kérglr;d:gd;m protein sequences from GenPept, Swissprot, PIR, PDF, PDB, and
Patented Protein sequences derived from the Patent division of GenBank

Protein Data Bank (PDB) Sequences from the Protein Data Bank

Metagenomic proteins Proteins from WGS metagenomic projects

Transcriptome Shotgun CDS features on mRNA sequences in the Transcriptome Shotgun Assembly
Assembly proteins sequences

BefSeg; A hensive, i I
including genomic DNA, and proteins.
Model Organisms (landmark) database: used by SmartBLAST

NCBIBLASTFTPsite

set of reference
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blastp protein similarity search

BLAST © > blastp suite

N - R

Home Recent Resulls ~Saved Strategies ~ Help

Standard Protein BLAST

BLASTR proge

Enter Query Sequence

Orupload e crooso File_no e seecied ]

Job Title

Search can be limited against (or excluding) specific organism(s)
—"e=l But remember how it affects the database size and E-values!

ch
Datab CusoradhR o cluter s20) Eal)
S s muscarts 1209 10030)

Entor crganism comman name, o or a4 Oty 20 op e W b shor, @

Program Selection
Algorthm © bissip (protin-potein BLAST)
O PSIBLAST (Positon-Specfic oraled BLAST)
Choces  BLAST aortm ©

BLAST ‘Search databaso ClustorodNR using Blastp (protin-profein BLAST)
[ —————

Click to change the algorithm parameters BIOS477/877 L12 - 10

blastp search parameters

— Algorithm

General Parameters
o

s @1 Scoring matrix

Available combinations of gap

shortqueries (B Automatcaly adjust para]  panazo ences © penalties are different
Expect threshold | 65 [} L depending on the scoring matrix
BLOSUMSO
Word st 3
size [sv]e BLOSUME0 Existence: 11 Extension: 2
Maxmatches ina [ o Existence: 10 Extension: 2
query range BLOSUMSO Existence: 9 Extension: 2
= FLEELLE Existence: 8 Extension: 2
Scoring Parameters PAM250 Existence: 7 Extension: 2
Matrix BLosUN2 v |0 Existence: 6 Extension: 2
. Existence: 13 Extension: 1
Gmoots e e 1 6—> GaP penalty:
[ i (i ing) ¥ Existence: 11 Extension: 1
adjustments e o Existence: 10 Extension: 1
& Extension Existence: 9 Extension: 1

Filters and Masking
Filter [ Low complexi

s O] Only a limited set of scoring matrix and gap
5 asklower penalty combinations are available:
=» BLAST uses a lookup table for K and A

() show resuits ina now window
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Estimation of K and A in BLAST

> K and A = from Altschul & Gish (1996) table.

Aoms | o o x x__new & For BLOSUMS0;

034 1 w0 o197 021 A
o ! [ A 01> a:gap opening penalty
oz w4 em 91 b: gap extension penalty
ois oo 0% o006 .
o oo ° (affine gap penalty)
02 0 80 s 1
o2 o 6F o e
025 05 oies 13 Based on 10,000 random
= o3 o1 olo
o 3 oo om sequence pairs,
s1s oms oo ox oo !
57 o3 0% o 5> 15 oies 013 = calculate optimal local

S 0% oos  oa 5 e o oo "

3 0188 oom o017 PO 007 alignment scores, S.

T e o oo FO R+ o0 ; -
1n ost 006 027 02 Lincar = estimate K and A by fitting
°7 03z oo om 5 7 oin oms oo the distribution of S

3 oms oos  oas 5 e oi7 ooy oo

T 0l oow oo 53 ol ocow oo with P(S>x) = Kmne*

. orderiine or lincar
S6 o1 oos o3 7 7 oo oo oo what BLAST does

W oios oos o 7% oo oolo oo

5 oim oo  oas 7S Torderine or inear

T pavdertine 16 16 Lincar BIOS477/877 L11 - 12
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https://www.ncbi.nlm.nih.gov/refseq/
https://ftp.ncbi.nlm.nih.gov/blast/db/
https://blast.ncbi.nlm.nih.gov/smartblast/?LINK_LOC=BlastHomeLink

blastp search parameters

Restors default search parameters

General Parameters.

Max target [iw v ]
e Solctthe maimum number o aigned sequences b display ©

Short queries. B Automatically adjust parameters for short input sequences @
Expectthreshold (005 @

Word size [sv]e

Maxmatchesina [ |@

Scoring matrix is adjusted based
on amino acid composition,
I

auery range
coldi E
Scoring Parameters ¥ g more
Watrix [eLosuvez v @
Gap Costs [ Eistonce: 11 Exension: 1 v 1@
adjustments ) v 10
Filters and Masking To mask off segments of low
Filter [0 Low complexiy regions © ional complexity
Mask (2 Mask for lookup table only ©

(2] Mask lower case letters @

BLAST k BLAST)

] Show resuts in  new window
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blastp similarity search (example)

Query: Q58746.1 (AGLUS_METJA)

Archaeal [ h ! ji ii DSM 2661]
BLAST © » blastp suite Home Recent Results Saved Strategies Help.
Standard Protoin BLAST
vasr [ besx | s | x|

R ——
Enter Query Sequence

TEED €——— Accession number as an input

Orupload fle  Chooso e no fle ssectsa °
Job Tt i

Enora dsscrpive e foryour LAST 3031 @
) At or mors sequences ©

Choose Search Set

L) [ ClusteradNR (nr_cluster_seq) v]e
G |

Program Selection
Algorithm ® blasip (rotin-potein BLAST)
PSLBLAST (Posilon-Speciic lsrated BLAST)
Grocen  BLAST aortm ©

BLAST ;
<+ Algorithm parameters.
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blastp similarity search: result page

BLAST ® » blastp suite » results for RID-TAS17E2W014 Home Recent Results Saved Strategies  Help

Job Title pIQ58746.1| Filter Results

pran 0USTP®  clatne SRR .

Database ClusteredNR ~ See details v ‘
e

Query ID 0587461 o

Do tare e s

QueryLength 510

a

Otherreports  Distance tree of results Multiple alignment MSA viewer @
m Graptiosummary  Algnments  Taxoromy
Clusters producing significant alignments Download  Selectcolumns < Show [ 100V | @
select all 100 clusters sefected GenPept  Graphics Distance tree of results  Multiple alignment MSA Viewer
Cluster Composition’ Cluster Ancestor Cluster Representative Sequence: e il 2 O e =
N - e - Score Score Cover value ident Len Accussion
ik noi s o sk o amSoge|Coa i | bt Lo
B4 momber(s). 1 organism(s)  euyarchasotes  plutamate synthase-related protein (Methanocakdocaoous 0. 1027 1027 100% 00 97.65%
10 membrs) Sogenenis)  suarchases  sanat sytase e ol Nebroiecocs el 7 %47 T00% 00 9116%
@1 o) o) s st o oo 00 sz

1 members), orgariem(s)  sunamhasoss  ghiamsts synihase (NADPH) GIB2 subunt Methsnocsliococcus .. 910 $10 89% 00 9824% 454 AUDSI021
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blastp similarity search: result page

BLAST ® » blastp suite » results for RID-TAS17E2W014 Home Recent Results ~ Saved Strategies  Help

<Editsearch | SaveSearch  Search Summary v @ How to read this report? @ BLAST Help Videos DBackto Traditional Results Page
Jab Title splase746.1|
RID TAs17E2W018 1345pm 04 "

_ Description:ClusteredNR is derived from the protein nr database by
clustering sequences at 90% identity and 90% length. more.

Guery D 028746 Update date:2026/02/15
Description Number of 476948436
Molecule type  amino acid

QueryLength 510

overreports  Ditance ot saults Ml sloamers MShsievss © =]

Bl oo s ooy

Clusters producing significant alignments Download ~  Selectcolumns ~ Show | 100 | ©
selectall 100 clsters selected GenPept Graphics  Distance tree of results  Multple alignment MSA Viewer
uster Composition luster Ancestor uster Representative Sequence Mex | Totsl | Guory | € g
ChtrCae R Gl Reproegaten Sea Soovo Scoo Cow vaie ldent Lon  Accssion

Chkina o ses s clstrcontonts

B4 mombos). 1 organismis)  aunarchsectes  obamae synhase-oiald g [Methanocaldococsus o) W2 07 0% 00 o76% 510 We assins
10 mombors), Scrgansm(s)  euyarchaecles  oltamae sythase-sated protin [Methanccas ienis) 97 47 100% 00 9118% 506 WP OISO
B mombes), T organem(s)  ourachaectes  cltamle synhase-sated st Methanecaidococcus ndeus] 915 915 100% 00 8843% 503 WP 423762ty
B mombe(s), 1 orginien(s)  eurachacctes  gltamale sythase ented petin Methanccaidococeus ioss] 913 913 100% 00 8902% onassssn <
Bt membes). 1 organiomis)  sunsrchgectes cocousb. G0 910 8% 0D 9024% 454 AUOSIOZY
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blastp similarity search: result page

BLAST © » blastp suite » results for RID-TAS17TE2W014 Home Recent Results Saved Strategies Help
< Edit Search ‘Save Search Search Summary v @ How to read this report? @8 BLAST Help Videos *DBack to Traditional Results Page
Job Title 5p|Q58746.1| Filter Results
W TASUIEDWO14 sevehapreson219 1345pm Dowload Al v
rism_eny op 20w oper [
Pogam  BLASTP@ Giation Organism_cry ep 20 [N
e oA Saad |
+ Add organism
ey oszse1 QUUENY NGME —
Descripion RechName A Evalue
Moleculetype  amino acid [ Jwf Jio
Query Length 510 h
Otherreports  Distance tree of results Multiple alignment MSA viewer @
m Grapticsummary | Aigrments || Tamnomy
Clusters producing significant alignments Download ~  Select columns ~ Show [ 100V | @
2 selectall 100 clusters sefected GenPept Graphics Distancetree of results  Multiple alignment MSA Viewer
luster Composition Cluster Ancestor luster Representative Sequence il = "
e g SR Seg Sog covr vl Lan | Aevsen
@1 member(s), 1 organism(s)  euyarchasotes  glutamate synthase (NADPH) GIBZ subunit [Methanocaldococcus ... 910 910 89% 00  9B.24% 454 ALOS102.1
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blastp similarity search: result page

BLAST ® » blastp suite » results for RID-TAS17E2W014 Home Recent Results ~Saved Strategies Help
SoveSearch  Search Summary @ Howtoread this report?  EBBLAST Help Videos DBack to Traditional Results Page
Job Title splase746.11 Filter Results

RID TASIZEZWO14 Searchxpies 000219 1345pm Download Allv

Program BLASTP@ Giiionv Organism _onl op 20 wi appear [T

Database ClusteredNR  See details v

ey P + Add organism

Description bA Evalue Query Coverage
Molecule type  amino acid o Il ‘.,‘ ] ‘ Jo| ]
QueryLength 510

oth s Distance ee of esults Multiple alignment MSAviewer @ Query coverage:

Gupricsummay  Aigmens  Twoomy  Proportion of the query aligned

Clusters producing significant alignments Download © Nelectcolumns ~ Show [ 100V | @
2 select all 100 clusters sefected GenPept  Graphics. s Multiple alignment MSA Viewer

Clster Composiion CluserAncostor Clustor Representav Sequence

O A ———

NaxTom Javery e ace
score scoro fcover fiont Lo Accession

B e = | Bit scores E-value
8 et e s (Total Score: for multiple HSPs) e s o s
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hover 00!

blastp similarity search resulit:

Graphic summary and conserved domains

.

Clusters Alignments __ Taxonomy

 necnsonsnns @ CONSErved domains s o

aivesitehA A A AL A A_A__A_AMA

35245 custer bindingste Ak
o A AR
spucnchis Gusmse

sty Pref Glu_synthase

the top its on 100

B Feedback
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blastp similarity search result:
Taxonomic view
<=

Clusters. Graphic Summary

reports [ overom | vooromy |

100 clsters selected @

Organism BlastName  Score  Number of Hits
cellular organisms. 100
. Archaea archaea %
. . Methanobacteriati archaca 9
n i eunyarchasotes 2
- Methanococeales eunarchasotes 13

Description

vill
va

Methanocaidococcacese curyarchacotes s
- Methanocaldococeus curyarchacotes 5
cuyarchacotes 1027 1 Methanocaldococcus sp
047 1 Methanocaldococcus
916 1 Methanocaldococcus inc
eunarchacctes 913 1 Methanocal
910 1 Me Idc
thanatoris formicicus euyarchaectes 875 1 Methanotorris formicicus
Methanofervidicocous abyssi cuvachacctes 899 1 Methanofervidicoceus at
Methanothermosoccus 5. Ax23 cuvachacctes 886 1 Methanothermococeus s
Methanothermococcus cunarchacctes 885 1 Methanothermococeus
Methanococcus seolicus cunachasctes 880 1 Methanococeus aeol
- Methanococcus maripaludis cunarchasctes 848 1 Methanococcus maripals
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blastp similarity search result:
Alignments

Glusters orapic summary  [JINTI  Taxonomy

[airvise =]

& Download v GenPent Graphics

© Download

v Next ~=Descriptions

Query 421 gg L CAWGTATORPELVKRI DPEVGARRY AN

Query 481 ESLRGNRDRLRGVGLNEKELEVLGIKAAGE 510
Sbict as1 ESCRCNRDRLRGVOLNERELEILGINAAGE 510

B R A T P A AV AP AT AV AT S BBV BV S S TEAAPKVERBH
Sbict 301 GQLVASLREATRWKKPVFVKIAAVINAPATAVCIATSDADAVVIDGYKGGTCAAPRVFROH 360

VT AT AR R e TS T IASCETRESABYFKATAL EABAVVIETARIVAL
Sbict 361 VCIPIEMALAAVORRLREEGLRNELSIIASCCIRCSADVFRAIALCADAVYIGTARMVAL 420

SRR ey e A AT P e VKR DRV EATRVANL TRANTHETKE L EAACINET
Sbjet 421 CCRVCORCYICLCAWCIATOKPELVRRLDPEVCAKRVANL IRAWTHE IKELLCAAGINST 480

matrix adjust. 5/510(0%)
Query 1 HIPSYVPPKYKVEVDPNRCHI CERCTTECSWGVYRREGDRITSYSNACGACHRCUMCER 60
BB E DN L CERCT EC oGy RAECBRT 1 SYENRCCACHRCVVICER
Shict 1 MIPSYVPPKYKVEVDPNKCHLCERCTVECSWOVHRRECDRI ISYSNRCGACHRCVHCPR 66

Query 61  DATTTKENATSWRSHELWDVDARVDTYNQAKTGETI I SGHGNAKENETYFOKTVLDACOY 120
" T B B AT e L SCHENAR e TS TV BAESY
Sbict 61  DALTIKENATSWRSHPLWOLDARTOLVNGARTGCILL SOMONARNHPLYFOHIVEDACDY 120
P TDRLRERHEL RTY TGIIPIKOL EFEFVEEEIDGRKTKKAKLKTITAPNLKLDTETMT 180
T P Ry e e T AT TAPNLKLBTR N
sbict 121 TNPSIBALREPHELRIVICKKPKOLEFEFVEEE TBORKIRKARLKIRIAPNCKEDTPINE 180
T A AV T e e CeL P VPV ADT ITOVASEREVNEEY 240
Sbict 181 AHISVGALSINARLSFAKAVKECGTFHAT GGG PRAL YAV ABHT T QVASCRFGUNEEY 240

prysiEDLA 300

R e AL S PSP S AP VS LR
Sbict 241 LMKGAATEIKIGOGAKPGTG
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BLAST © » blastp suite » resuits for RID-TAS17E2W014

blastp similarity search result:
Tree view

Home RecentResults ~Saved Strategies  Help

© How o read this report? G BLAST Help Videos DBack to Traditional Results Page

Organism anytep 20vigoesr N

Molecule type  amino acid
QueryLength 510
Other reports  Distance tree of esults Multiple alignment MSAviewer @

[ o ]

Job Title splase746.1) Filter Results
RID TASIZE2WO14 Searchxpres 00215 1245pm Download Allv

Program BLASTP@ Gitation v

Database ClusteredNR  See details v

Query D Qsez461 i oy
Description 7

Cel L JeL L e[ ]
- |

ST select sequences to be
included in the tree

@ select all

+orgamsmt)

21

tslated protin ethanocaidococcus .

1 members). 1 orgaismis)  sunarchasctes  altamste synhase-sated proten ethanocaldococu

Download ©  Select columns  Show | 100 | @

Max Toal Quy E  Pa Am
Sooo Scoro Covor value Ident Lon Accession

ossl 913 913 100% 00 8002%

ombo(s) | ogann(s)  eunarchaoctes  gtamate ynthase (NADPH) GIEZ subunt Menanocakdococcusb.. 10 910 69% 00 9624% 454 ALOSIRZ
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blastp similarity search result:
Tree view

BLAST ®

Phylogeny based on pairwise distance
from BLAST pairwise alignments

=% Approximated tree. For a more
accurate phylogeny, distances need
to be estimated from the multiple
alignment.
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BLAST ® » blastp suite » results for RID-TAS17E2W014

SaveSearch  Search Summary v

blastp similarity search result:
How to download the results

Home Recent Results ~Saved Strategies  Help

@ How o read this report? @8 BLAST Help Videos 'DBack to Traditional Results Page

Organism_onytop 20witspper KN

Molecule type  amino acid
QueryLength 510
Other reports  Distance tree of esults Multiple alignment MSAviewer @

loments Tz

Download all or selected BLAST results:

* BLAST search result in text format

* Sequences and alignments in FASTA
format

« BLAST hit statistics in “Hit Table (csv)”
[Can be imported to any spread sheet
program (e.g., Excel)]

23

Job Title splQse746.1| Filter Results
RID TASIZEZWO14. Searchexpies on 0219 13:45pm Download All v

Program BLASTP @ Citation v

Database ClusteredNR ~ See details v

Query D 0se746.1 S
Description A

Evalue Query Coverage

R

Pept Graphics  Distance tree of results  Multile alignment. MSA Viewer

Tt Query

Sooe Score Cover value | ldent Lan Accossion

w2 027 too% 00 eresn

| o o 10w 00 saswm

focstocomcus ionss) @13 o1 100% 00 B0z 5
i eranocsconocosn.. 910 10 s% 00 sezew 4se AuOSIRI
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blastp similarity search:
ClusteredNR vs. regular NR databases

from ClusteredNR ... uvacer A — Mo | o uoy | £ por |noc

Score Score Cover value  Ident  Lon

IR P —

dutamate sy ase-atated protein Methanoeaidococcus sp.) 027 1027 100% 00 976 510 We
. o7 a7 100% 00 9118% 506

a o6 916 100% 00 a4 503

eunachasolss  gutamate synthsse alatad o3 913 0% 00 8002% 503 WEC

eunarchasoies  gitamate synthase (NADPH) G2 subuni Methanocaldococcus .. 910 910 83% 00 9824% 484

7 memberts) 3organiem)  sunarchasotes  gdamals synhase-relsted poin Methancfervidicooous sbyss] 889 880 100% 00 6703 510 WP 131007199.1

B34 memberts) 4 organiem(e) ﬂr 00 ssasn
B4 memberts) §organismie) 00 ssese

Almost all top 10 hits from the 0o mor
regular NR database are included
l_F rom Regular NR | i, 3 single cluster including 10 EEE —

s sipnilar (>90%) sequences 00 s s v

&

(o)1 organism(e) o

32 memberts) 2 organism(s)

00 saawn

= = TS 0 T00% 00 sa43%
1029 1029 100% 00 oTaa%

02 1077 0% 00 oTean

otz o 00 srem
) w027 w0z 0% 00 oresw
oo wozr w0z 0w 00 oresw
) w5 10z too% 00 orasw

J—— ) coceun w025 10z to0% 00 orasn s10 ot

00 723 510 WP 00080241

w 1
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blastp similarity search:
ClusteredNR vs. regular NR databases

l Search result from ClusteredNR I For highly conserved

sequences,

reprs == -

—— by using ClusteredNR:
Taxonomy Number of hits | Number of Organisms = Search can be faster

Scalllar rganisms 100 n

i - = Results can be less
R = redundant
n 2 => Taxonomic coverage
e . : can be broader
Ce— (non-archaea) * ! Numbers of sequences:

* ClusteredNR: 476,948,436
* NR: 1,005,769,372

l Search result from regular NR I

Taxonomy Number of hits  Number of Organisms => NRis ~2 times larger
SMathanchacteriota 210 By .
. @Methanacoccales 100 P = E-values will be affected
. ©Methanomicrobia 101 ss
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blastp search parameters:
Max target sequences

— Algorithm parameters

eneral Parameters =

Max target
auences maximum qumwms to display @

Short queries. ]

e —T 7’ .

ot o e When searching highly conserved

azmateains | g o sequences against NR database:

Scoring Parameters =» "Max target sequences" number
Matis [siosuez~ 10 .
needs to be increased to see more

Gap Costs [ Exitence: 11 Extension: 1 v |@

Composkionsl [ Gongonlcorosioal sro o divergent hits.
Filters and Masking \(the default is only 100 sequences!!)

Filter [ Low complexity regions @

Mask [ Mask for lookup table only @
(] Mask lower case letters @

BLAST E BLAST)

) Showrosuts in  now vindow
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blastp search parameters:
Max target sequences

Restore default search parameters

General Parameters

wows  (soov )W Can be increased up to 5000 |

Soectioma
shortqueries B Automatiall acjust parameters for shotnput sequences ©
Expecttreshld [ 05 )

Word size Evle

Maxmatchesina [ 1©

query range

Scoring Parameters.
i [BLosumez v |@
2 Coste ]

v]e

adjustments
Filters and Masking
Fiter (e @)

Mask (2] Mask for lookup table only ©
[0 Mask lower case letters @

BLAST s BLAST)

() show resuits na new window

— Algorithm parameters

BIOS477/877 L12 -29
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blastp search parameters:
Max target sequences

Query: Q58746.1 (AGLUS_METJA)

Sequences producing significant alignments Download Select columns

Descripion Scientc Name

GenPept Graphics  Distance tree of results  Multile alignment MSA Viewer

vax | Towl Quey E | Per Acc
Accossion

o orzeresso s
e

~== \When searching highly conserved proteins using
the regular (non-clustered) NR database, the
default setting may not show all the possible hits:
=> Only the top 100 hits (the default) will be listed.
—>To see more divergent sequences, the number
of hits needs to be increased.
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At the bottom of the 100 hits, E-value is still 0!
There should be a lot more hits with E-values < 0.05 (the threshold) BIOS477/877 L12-28
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blastp search parameters:
Max target sequences

Query: Q58746.1 (AGLUS_METJA)
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=> More hits with lower scores are found
=> E-values are still all 0!

e I — R — All hits are from bacteria/archaea
Even using ClusteredNR!
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