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Few Best Alignment = Brevious Best  Local Best

Score of Best Pressous Alignment

( Russ Altman BMI1214)

Global alignment (Needleman-Wunsch) Local alighment (Smith-Waterman)
F(0,0)=0 F(0.0)= 0
(Fi-1j-1)+s(x.y;) Fi-1,j-1)+s(x,y,)
F@i,j)=max {F (-1, j)+d F (@i, j)= max - F? -1 j%+ d
F (i, j-1)+d A
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Sequence Alignment

“How can we determine the similarity
between two sequences?”

Why is it important?

e Similar sequence = Similar structure =2 Similar function (The “Sequence-
to-Structure-to-Function Paradigm”)

» Similar sequence =» Common ancestor (“Homology”)
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Sequence Database Searching

* Rather than do the alignment pair-wise, it’s more often
to search sequence database in a high-throughput style.

e QOr, identify similarities between

— novel query sequence .
whose structures and functions are usually unknown

and/or uncharacterized

— sequences in (public) databases
whose structures and functions have been elucidated and

annotated.
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Sequence Database Searching

 The query sequence is compared/aligned with
every sequence in the database

o Statistically significant hits are assumed to be
related to the query sequence

— Similar function/structure
— Common evolutionary ancestor
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A (naive) algorithm for database searching

Get the inputted query

I
!
!
v

Get a database sequence - ————— -

A 4

Run pair-wise global/local
alignment between query and
database sequence
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F(0,0)=0

c :(I _1, J _1)_|_ S(Xi, yj) x; aligned to y,
F (l, J): max - — (I _1, J)_|_ d x; aligned to a gap
\:(i’ J _1)_|_d yjalignedtoagap
o G-
II_ H F(I_l’J_l) g
M . v
B S(Xi’yj) ‘
| | | \ !
3 Fi-1j) ——d " F (i)
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|
, There are nm
i entries in the

 matrix. Sequence X of length m
|
————— C—\\ —\— -
< [T Each entry requires a
"5’0 N A
c Sy constant number ¢
“ of operation(s).
> Dynamic programming matrix
Q
O
C
Q
>
O
()
Vs

c*m™*n operations needed in total, for one
pair-wise alignment.
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Say your query sequence (HBA_HUMAN) has 142 amino acids

Most recent release of human-curated Swiss-Prot protein databases
contains 540,958 sequences with 192,206,270 amino acids (Sept 18t,
2013);

— On average, the sequence length is 192,206,270/540,958 = 355.30 aa

And assume your super-fast computer can run one operation in 1us =
(0.000001s)

Then, you will need 7.8 hr for ONE comparison!
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Hunber of entries in UniProtKB/Swiss-Prot
G608k T T T T T T T T T T T T T T T T T T T T T T T T T T T

560k -

480k -

Source: http://web.expasy.org/docs/relnotes/relstat.html
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280k -
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F(0,0)=0

= (I _1, J _1)_|_ S(Xi, yj) x; aligned to y,
F(l, J): max - :(l_l, J)_|_d x; aligned to a gap
\:(i’ J _1)_|_ d Yi aligned to a gap
g F@G,j-1)
o FGi-1j-1) ]
o _ - N |
: :‘\x\\ S(Xi’yj)\ ‘
| — F(i-1,j) —d EGL )
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BLAST: Intro

 To make the alignment effectively, a Heuristic algorithm BLAST

(Basic Local Alignment Search Tool) is proposed by Altschul et al in
1990.

e BLAST finds the highest scoring locally optimal alignments between
a query sequence and a database.

— Very fast algorithm

— Can be used to search extremely large databases

— Sufficiently sensitive and selective for most purposes

— Robust — the default parameters just work for most cases

Copyright © Peking University



J. Mol. Biol. (1990) 215, 403410

Basic local alignment search tool

SF Altschul, W Gish, W Miller, EW Myers... - Journal of molecular ..., 1990 - Elsevier
A new approach to rapid sequence comparison, basic local alignment search tool (BLAST),

BaSiC Local Alignment SearCh TOO] directly approximates alignments that optimize a measure of local similarity, the maximal

Cited by 47577

pegmert-pai-tMSP) score. Recent matlmmatical results on the stochastic properties of ...

%elated articles All 98 versions Cite

Stephen F. Altschul', Warren Gish'!, Webb Miller?
Eugene W. Myers® and David J. Lipman'

'National Center for Biotechnology Information
National Library of Medicine, Nalional Institutes of Health
Bethesda, MD 20894, U.S.A.

2Deparinient of Computer Science
The Pennsylvania State Universily, University Park, PA 16802, U.S.A.

3Departnient of Computer Science
University of Arizona, Tucson, AZ 85721, U.S.A.

( Received 26 February 1990; accepted 15 May 1990)

A new approach to rapid sequence comparison, basic local alignment search tool (BLAST),
directly approximates alignments that optimize a measure of local similarity, the maximal
segment. pair (MSP) score. Recent mathematical results on the stochastic properties of MSI
scores allow an analysis of the performance of this method as well as the statistical
significance of alignments it generates. The basic algorithm is simple and robust; it can be
implemented in a2 number of ways and applied in a variety of contexts including straight-
forward DNA and protein sequence database searches, motif searches, gene identification
searches, and in the analysis of multiple regions of similarity in long DNA sequences, In
addition to its flexibility and tractability to mathematical analysis, BLAST is an order of
magnitude faster than existing sequence comparison tools of comparable sensitivity.
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= BLAST: Basic Local x

BLAST®
Home  RecentResults Saved Strategies  Help

The information on this web site remains accessible; but, due to the lapse in government funding, the information may not be up to date, and the
agency may not be able to respond to inquines until approprations are enacted. For updates regarding government operating status see USA.gov.

» HCBI BLAST Home

News
BLAST finds regions of similarity bety biological MOore..,

Update to SRA-BLAST

[EA DELTA-BLAST, a more sensitive protein-protein search  8a)

SRA-BLAST has undergone

a dramatic update, both in
terms of user interface and

BLAST Assembled RefSeq Genomes T

Choose a species genome to search, or list all genomic BLAST databases. e

EST
o Human o Oryza sativa o Gallus gallus [y More BLAST news...
o Mouse 0 Bos taurus o Pan troglodytes
o Rat o Danio rerio o Microbes
O Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera
Tip of the Day

Basic BLAST

Choose a BLAST program to run.

Use Genomic BLAST to
see the genomic confext

If you are interested in the
evolution of a particular
gene or gene family it is
often intetesting to
examine the intro-exon
structure even across
species.

nucleotide blast | S8arch a nucleotide database using a nucleotide query
Algonthms: blastn. megablast, discontiguous megablast

Search protein database using a protein query
Algorithms: blastp. psi-blast, phi-blast, delta-blast

protein blast
blastx | Search protein database using 2 translated nucleotide query More tips...
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEO)
Search immunoglobulins and T cell receptor sequences (IgBLAST)
Screen sequence for vector contamination (vecscreen)

Align two (or more) sequences using BLAST (bl2seq)

Search protein or nucleotide targsts in PubChem BioAssay

Search SRA by experiment

Constraint Based Protein Multiple Alignment Tool
Needleman-Wunsch Global Sequence Alignment Tool

Search RefSeqGene

00000000 OooDooaon




= Protein BLAST: sea %

C' | [ blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp&BLAST_PROGRAMS=blastp&PAGE_TYPE=Bla:{y =

.

agency may not be able to respond to inquiries until appropriations are enacted. For updates regarding government operating status see USA.gov.

» NCBI BLAST! blastp suite Standard Protein BLAST

blastn | blastp | blastx | tblastn | thlastx |

BLASTP programs search protein databases using a protein query. more...
Enter Query Sequence o - — S

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

From |
Tol

Or, upload file Choose File | No file chosen (*]

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

) Align two or more sequences &)

Choose Search Set
Database | Man-redundant protein sequences (nr) v|@

QOrganism
Optional I U Exclude £

Enter organism comman name, binomial, or tax id. Only 20 top taxa will be shown. &

Exclude L Models (XM/XP) . Uncultured/emvironmental sample sequences
Optional

Entrez Query I
Optional

Enter an Entrez query to limit search @

Program Selection
Algorithm * blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific lterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search datab Non-redundant protein seq (nr) using Blastp (protein-protein BLAST)

) Show results in a new window

([#)Algorithm parameters

Reset page

Bookmark

m
r




= Protein BLAST: sea x

C' [4 blast.ncbi.nim.nih.gov/Blast.cgi?PROGRAM=blastp&BLAST PROGRAMS=blastp&PAGE_TYPE=Bla: % =

Recent Results  Saved Strategies  Help

@ The information on this web site remains accessible; but, due to the lapse in govemment funding, the information may not be up to date, and the
agency may not be able to respond to inquiri ntil appropriations are enacted. For updates regarding government operating status see USA gov.

» NCBI BLAST/ blastp suite Standard Protein BLAST

blastn | blastp | blastx | tblastn | tblastx |

BLASTP programs search protein databases using a protein query. more... Dl ——
Enter Query Sequence —= = — —

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &

From
To

KV ADALTNAVARVDDMENALSALSDLELH
PAVHASLDEFLASVSTVLTSKYR

Or, upload file Choose File |No file chosen (7]

LTz |spIP69905 HBA_HUMAN
Enier a descriptive title for your BLAST search @)

I Align two or more sequences &)

hoose Search Set \
Lzizee Non-redundant protein sequences (nr} v|@
Organism Non-redundant protein sequences (nr

Optional Reference proteins (refseq_protein) ) Exclude '

UniProtKB/Swiss-Prot(swissprot) top taxa will be shown. @
Patented protein sequences(pat)

Exclude | Protein Data Bank proteins(pdb) sequences

RS Metagenomic proteins{eny_nr)

Entrez Query Transcriptome Shotgun Assembly proteins {tsa_nr)

Optional r
Enter an Entrez query to limit search @

v,

{muey)

Algorithm * blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific lterated BLAST)
PHI-BLAST (Pattemn Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search datab Non-redund protein seq (nr) using Blastp (protein-protein BLAST)

) Show results in a new window

(#)Algorithm parameters
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Prot
WELCOME

The mission of UniFrot is to provide the scientific community with a

caomprehensmwe, high-quality and freely accessible resource of protein sequence
and functional information.

data | knowledge
protein sequence | functional information

(Modified from http://education.expasy.org/cours/Turin/UniProtKB Turin.ppt)
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Automatically annotated

proteln records

Sequences from the same gene are
merged and discrepancies are curated

V

Seguance analysis
Analysis programs are run to predict
segLence features

¥

Literature curation
Full text of papers is read and
informetion is extracted
|
\
Famlly-based curation

Homelogs are identified and curated
|

¥
Evidence attribution
All irformation is attributed to its
original source
\’
QA & Integration
Entries uncergo guality assurance
before Integration Into
UniProtkB/Swiss-Frot

Manual \-*—‘_._._-—/
curation UniProtKB/
NG TrEMBL
sequence curation — _,.1/

Test and apply rules
« Check rule consistency agairst UniFrotKB/Swiss-Prot

s

- Apply suitable rules to UniProtKB/TrEMBL

/N

UniRule
Rules created manually by
axparl: biologists

Automatic rule generatlon by
C4.5 decision trae algnr'rthm

ve h.\
\l. ways o
buiid rules] \ /

Build rules
Icentify reliable commeon arnotations
Define conditions which must be satisfied
for those annotations to be applied

A

Identify templates
Identiflcation and selection of template set of

- —L_ entries sharing some commen annotations
\\_._______—_______,/’ A
UnI.PI'OtKB/ Automatic
Swiss-Prot annotation
—— By

(Modified from http://education.expasy.org/cours/Turin/UniProtKB Turin.ppt)
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(Modified from http://education.expasy.org/cours/Turin/UniProtKB Turin.ppt)

MNames and origin

FProtein names

Gene names

Recommended narme.
Elongation factor Tu 1
Short name=gr-Tu 1
A tarnatiie namalsl

General annotation (Comments)

Function This protein promotes the GTP-dependent binding of aminoacy-RMNA to

Manual annotation [
Function, Subcellular location,

Subunit structun

Subcellular local

Qrganism
Taxonomic identi._.

s ey

Taxonomic lineage

Protein and gene names
Taxonomic information

Miscellaneous
me] [HAMAP]

Bacteria » Proteobacteria » Gammaproteobacteria » Enterobacteriales »

Enterobacteriaceae » Escherichia

References

1

[3]

« Hide large scale’ references

“The nucleotide sequence of the cloned tfA gene of Escherichia coli.”
Vokota T., Sugisaki H., Takanarni M., Kazira ¥

Gene 12:35-31(1980) [PubMed: 7011903] [Abstract]

Cited for: NUCLEOTIDE SEQUENCE [SENOMIC DA

J.0., Rode C K., Ma ’|r:.kHA,GuedanMA‘RnsaDJ‘Mau
Cited far: NUCLEOTIDE SEQUENCE [LARGE SCALE GEMOMIC DMA]

“The complete gei
Blattner F.R., Plunks /., Riley ., Collado-Vides J., Glasner
L0 o, References

Science 277:1453-1

Strain: K12 / MG1655 / ATCC 47076

“Highly accurate genome sequences of Escherichia coli K-12 strains MG1655 and W3110."

Hayashi I, Morooka M., ¥amarmoto Y., Fujita K., lsano K., Choi ., Ohtsubo E., Baba T, Wanner B.L.,

Mori H., Horiuchi T,
Mol. Syst. Biol. 2:E1-E5{2008) [PubMed: 16738553] [Abstract]

Cited for: NUCLEQTIDE SEQUEMCE [LARGE SCALE GEMOMIC DMA]
Strain: K12 / YW3110 / ATCC 27325 / DSM 5311

Cross-references

Sequence databases

= EMBL J01690 Genomic DNA, Translation: AAA50993.1
 GenBank M10459 Genomic DNA, Translation: AA24702.1. Sequence problems,
< DDBJ UDO096 Genomic DRA. Translation: AAGTEIES.1

APO0904E Genomic DNA. Translation: BAE7F7952.1
U15997 Genomic DA Translation: AAASS136.1
AFD58450 Genomic DMA, Translation: AACT4286.1

PIR EFECTA. A21475

RefSeq AP 004451 1. AC_000091.1
3D st
" Cross-references
Sda ions  PDBsum
(f: R EL] [5]
A 125 datab :
to over atabases =
EL [»]
2HCS  Xeray 212 A 9-45 [»]
B0-354 [#]
2ZHDN  Xeray 2.80 ASCIEIGAMN 9-45 [»]
B/D/F/HAL BD-334 [»]
ProteinhviodelPartal POCEA4T.
SMR POCE47. Positions 9-393.
ModBase Search.
2-D gel databases
2DBase-Ecoli POAGMT
ECO2DBASE E042.0. BTH EDITION,

Seqguence similarities

- /FFATIZNIN/IANIATEAININLIAIZ/TTI TAARTTV/ AW/TN/ANA
FSKE] AR

POCEA47 (EFTU1_ECOLI) Reviewed, UniProtkKBfSwiss-Prot
AE‘DQ Last madified Movember 30, 2010, wersion 7. ) History... VK

NM I TGAAQN /PY1IVFL
NKCDMVDDE 3SALKALE
GDAEWEAK | One gene /FSISGRG
TVVTGRVEF One species :KLLDEGR
AGENVGVLLF\\J | BAN Y = =y | I:I"\J\{V LANCOI INCMi f\I_I:Ol:-VYI LSKD
EGGRHTPFFKGYRPQFYFRTTDVTGT I ELPEGVEMVMPGDN I KMV
VTL IHP I AMDDGLRFAIREGGRTV 32GVVAKVLG

One protein sequence

Alternative products:
protein sequences produced by
alternative splicing,
alternative promoter usage,
alternative initiation...

UniProtKB/Swiss-Prot

www.uniprot.org
Copyright © Peking University

Catalytic activity, Disease,
Tissue specificty, Pathway... -

The antibiotic pulvomycin inhibits protein biosynthesis by disrupting the
allosteric cantrol mechanism of EF-Tu

Belongs to the GTP-hinding elongation factar family. EF-Tu/EF-1.4
subfamily

Sequence annotation (Features)

Feature key Faosition(s) | Length | Description Graphical view

Molecule processing
™ Initiatar methionine 1 1

—_ — Py . -

Manual annotation
Post-translational modifications,
variants, transmembrane domains,
signal peptide...

™ modified residue 2 1 MN-acetylserine

™ Modified residus 57 T NBNB- —
dirnethyllysine;
alternate

Ontologies

Keywords

]

el

Antibiotic resistance
Pratein biosynthesis

Biological process

Cell membrane
Cytoplasm
Membrane

Ligand GTP-binding
Mucleotide-binding

Cellular component

Manual annotation
Keywords
and
Gene Ontology

Inferred fram electranic annotation. Source: UniPratkB-kW

Molecular function Elongation factor

PTH Acetylation
Methylation
Phasphoprotein
3D-structure

Complete proteorne
Direct protein sequencing

Technical term

ne Ontology (GO}
Biological process

Cellular component cytoplasm
Inferred from direct assay. Source: UniProtkB

plasma mermbrane

Inferred from electronic annotation. Source: UniP rotkKB-SubCell

Molecular function GTP binding
Inferred from electronic annotation. Source: UniP rothB-KKuy
GTPase activity

Inferred from electronic annotation. Source: InterPro
protein binding

Inferred from physical interaction. Source: IntAct
translation elongation factor activity

Inferred from electronic annotation. Source: UniP rotkB-Kyy



Organism-specific
AGD
ArachnoServer
CGD
ConoServer
CTD

CYGD
dictyBase
EchoBASE
EcoGene
euHCVdb
EuPathDB
FlyBase
GeneCards
GeneDB_Spombe
GeneFarm
GenolList
Gramene
H-InvDB
HGNC

HPA

LegioList

Leproma
MaizeG,
MGl

MIM
neXtProt
Orphanet
PharmGKB
PseudoCAP
RGD

SGD

TAIR
TuberculList
WormBase
Xenbase
ZEIN

ion
dbSNP

Polym%m_

Sequence Proteomic Genome annotat
EMBL PeptideAtlas Ensembl
P PRIDE EnsemblBacteria
PIR ProMEX k EnsemblFungi
RefSeq Ensembl
YniGene Ensemb
Gene-expression Ensem
ArrayExpress GenelD _
Bgee GenomeReviews
CleanEx KEGG
Genevestigator NMPDR
GermOnline TIGR

- UCSsC
Ontologies VectorBas
GO /

Dl ] . (N}
FITYTOYCTIuIt uus

eggNOG
GeneTree
HOGENOM
HOVERGEN
InParanoid
OMA
OrthoDB
PhylomeDB

DratChiictNR

A

e

PTM

GlycoSuiteDB
PhosphoSite
PhosSite

UniProtKB/Swiss-Prot
129 explicit links

and 14 implici

t links!

Other PPI
BindingDB DIP
DrugBank IntAct
NextBio MINT
PMAP-CutDB STRING

AN

Family and domain

Gene3D
HAMAP
InterPro
PANTHER
Pfam
PIRSF
PRINTS
ProDom
PROSITE
SMART
SUPFAM
TIGRFAMs

Protein family/group

Allergome
CAZy
MEROPS
PeroxiBase
PptaseDB
REBASE
TCDB

<

3D structure \
DisPL(/
HSS

PDB
ProteinModelPortal

2D gel

2DBase-Ecoli
ANU-2DPAGE
Aarhus/Ghent-2DPAGE (no server)
COMPLUYEAST-2DPAGE
Cornea-2DPAGE
DOSAC-COBS-2DPAGE
ECO2DBASE (no server)

OGP

PHCI-2DPAGE
PMMA-2DPAGE
Rat-heart-2DPAGE
REPRODUCTION-2DPAGE
Siena-2DPAGE
SWISS-2DPAGE
UCD-2DPAGE
World-2DPAGE

PDBsum
SMR

(Modified from http://education.expasy.org/cours/Turin/UniProtKB Turin.ppt)

\ENnzyme and pathway

BioCyc

BRENDA
Pathway_Interaction_DB
Reactome
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C | [ blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM =blastp&BLAST PROGRAMS=blastp&PAGE_TYPE=BlastSearch&SHOW ¢y =

Recent Results  Saved Strategies  Help

@ The information on this web site remains accessible; but, due to the lapse in government funding, the information may not be up to date, and the agency may not be
able to respond to inquiries until appropriations are enacted. For updates regarding government operating status see USA.gov.

» NCBI BLAST! blastp suite Standard Protein BLAST

blastn | blastp | blastx | thlastn | tblastx |

BLASTP programs search protein databases using a protein query. more... Resetpage  Bookmark

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &/

From
To

Or, upload file Choose File | Mo file chosen @

Job Title [spIPB990EIHBA_HUMAN
Enter a descriptive title for your BLAST search @

I Align two or more sequences &

Choose Search Set

paiabass | UniProtkKB/Swiss-Prot{swissprat) Y@
Title: Non-redundant UniProtkKB/SwissProt sequences
Molecule Type: Protein
Update date: 2013/10/10
Number of sequences: 456016
Organism
Optional | ) Exclude .®
Enter arganism commaon name, binomial, or tax id. Only 20 top taxa will be shown. @
Oels (ANVIAR] — Uncultured/enaranmental sampie sequences
Optional
Entrez Query I
Optional

Enter an Entrez query to limit search ig)

Program Selection
Algorithm @ blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search database UniProtKB/ Swiss-Prot{swissprot) using Blastp (protein-protein BLAST)

| Show results in a new window

(®)Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with + sign

4

Copyright-©: Peking University:-



= Protein BLAST: sez

Recent Results  Saved Strategies  Help

@ The information on this web site remains accessible; but, due to the lapse in govemment funding, the information may not be up to date, and the agency may not be able to respond to
inquiries until appropriations are enacted. For updates regarding government operating status see USA gov.

» NCBI BLAST/ blastp suite Standard Protein BLAST

blastn | blastp | blastx |
BLASTP programs search protein databases using a protein query. more... Resstpage  Buockmark
Enter Query Sequence - - 2o
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
>sp | PE9905 | HBRE_EUMAN From
VLS A DR THVRAAH CKVEAHAGE YEAT A LT RMFLSFPT TRT Y FEHF DLEECS AQVREHERK
VADALTNZ
VAHVDDMENALSALSDLHAHKLRVDFUNFEKLLSHCLLVTLARHLPAEFTEAVHASLDEFLAS To
VSTVLTSE y
Or, upload file Choose File | Mo file chosen (2]}
4o Tl [spIPEOg0SIHBA_HUMAN

Enter a descriptive itle for your BLAST search @)

1 Align two or more sequences &

Choose Search Set

Database - - -
/! - o)
+ Uan‘rmK& Swiss-Prot(swissprot) A g
Organism
Optional |H0m0 sapiens (taxid:9606) ) Exclude *

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown. &
—— T —
Optional

Entrez Query I
Optional

Enter an Enirez query to limit search @

Program Selection
Algorithm ® blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific terated BLAST)
PHI-BLAST (Pattemn Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search database UniProtKB/Swiss-Prot{swissprot) using Blastp (protein-protein BLAST)

) Show results in a new window

(#)Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with + sign
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Summary

Domain(s)

Hits summary

= NCBI Blast:sp|P699 x
<« C [ blast.ncbi.nlm.nih.gov/Blast.cgi

» NCBIl BLAST! blastp suite/ Formatting Results - 5DM8VPHT013

£r

| @ Your search is limited to records matching entrez query: txid9606 [ORGN].

Edit and Resubmit  Save Search Strategies > Formatting options & Download

Youllif}How to read this page  Blast report description

splP69905[HBA_HUMAN

RID 5DMSVPHTO13 (Expires on 10-12 00:08 am)
Query ID Icl|62087
Description sp|P69905|HBA_HUMAN
Molecule type amino acid
Query Length 142

Database Name swissprot
Description Non-redundant UniProtkB/SwissProt sequences
Program BLASTP 2.2.28+ b Citation

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment]

[ DELTA-BLAST, a more sensitive protein-protein search o)

=) Graphic Summary

(=) Show Conserved Domains

Putative conserved d have been d d, click on the image below for detailed results.
1 20 4 13 £ 10w iz 142
Ouery seq. e
9 g hera-binding site § bk h & by A & Y

Specific hits
Superfanilies

globin_like superfamily

Distribution of 15 Blast Hits on the Query Sequence &

\Mouse aver to see the defline, click to show alignments \

| RecName: Full=Hemoglobin subunit theta-1: AitName: Full=Hemoglobin theta-1 chain; AltName: Full=Theta-1-globin 182 182 100% 1e-b8 62% P09105.2

| RecMName: Full=Hemoglobin subunit zeta; Althame: Full=ABA7 Athiamac Byl oty gl i) Al =¥+ 076 176 100% 2e-56 60% PE02008.2
COPYyrignt

Color key for alighment scores
<40 40-50 B80-200
@ e ry | ——
| | | | I | | I
1 20 40 60 80 100 120 140
O Descriptions
Sequences producing significant alignments:
Select: All Mone Selected:0
:; Alignments o
Description LU eIy ldent | Accession
score | score  cover | value
| RecName: Full=Hemoglobin subunit alpha; AltName: Full=Alpha-globin; Attame: Full=Hemoglobin alpha chain 286 286 100% 6e-100 100% PEG69905.2




Sequences producing significant alignments:
Select: All Mone Selected:0

:; Alignments O
Description STDE:; ;E;ile ch:jg uallfue ldent Accession
[J RecMame: Full=Hemoalobin subunit alpha; AltName: Full=Alpha-globin; AltName: Full=Hemoglobin alpha chain 286 286 100% | 6e-100 §100% PE9905.2
[ RecMame: Full=Hemoalobin subunit theta-1: Althhame: Full=Hemoglobin theta-1 chain: AlthName: Full=Theta-1-glabin 182 182 100% | 1e-50 | 62% PO091052
[] RecMame: Full=Hemoalobin subunit zeta; AltName: Full=HBAZ: AlthName: Full=Hemoglobin zeta chain; AltName: Full=Z 176 176 100% | 2e-56 | 60% P02008.2
[J RecMame: Full=Hemoalobin subunit mu: AltName: Full=Hemoaglobin mu chain; AltName: Full=Mu-globin 136 135 99% | 2e-40 | 45% QG6BOK9A
) RecMame: Full=Hemaoaglobin subunit delta; Althame: Full=Delta-globin; AltName: Full=Hemoglobin delta chain M4 114 97% | 2e-32 | 43% F020422
[J RecMame: Full=Hemoalobin subunit beta: AltName: Full=Beta-globin; AltName: Full=Hemodglobin beta chain; Contains: 114 114  97% | 2e-32 | 43% PG3871.2
[ RecMame: Full=Hemoglobin subunit gamma-1: AltName: Full=Gamma-1-globin; AltName: Full=Hb F Agamma; AltNam 113 113  97% | 6e-32 | 41% PB53891.2
[J RecMame: Full=Hemoalobin subunit gamma-2; AltName: Full=Gamma-2-globin; AltName: Full=Hb F Ggamma: AltNarr 113 113 97% | 6e-32 | 41% P59892.2
) RecMame: Full=Hemaoaglobin subunit epsilon; Althame: Full=Epsilon-globin; Altame: Full=Hemoalobin epsilon chain 101 101 95% | 2e-27 | 39% PO2100.2
[J RecMame: Full=Cytoglobin; AltName: Full=Histoglobin; Short=HGb: AltName: Full=Stellate cell activation-associated prc 68.9 68.9 96% [ 5e-15 | 28% Q8WWMI.1
[ RecMame: Full=Myoglobin 512 512 100%| 5e-09 | 28% P021442
[J RecMame: Full=Neurobeachin-like protein 1; AltName: Full=Amyotrophic lateral sclerosis 2 chromosomal region candic 27.7 27.7 19% 27 | 37w Q623303
) RecMame: Full=5tAR-related lipid transfer protein 9; Althame: FUll=START domain-containing protein 9: Shot=StARD3 26,6 266 40% 6.5 30% Q9P2PG6.3
[ Rechame: Full=Intrafiagellar transport protein 140 homolog; AltName: Full=WD and tetratricopeptide repeats protein2 266 266 75% 7.0 | 27% Q96RY71
[ RecMame: Full=Ubiguitin carboxyl-terminal hydrolase 34: AltName: Full=Deubiguitinating enzyme 34; AltName: Full=Ub 262 262 T7% 86 J 24% Q70CO22
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HBA_HUMAN

HBB_HUMAN

BiDownload ~ GenPept Graphics

¥ ext & Descriptions

RecName: Full=Hemoglobin subunit alpha; AltName: Full=Alpha-globin; AltName: Full=Hemoglobin alpha chain

Sequence ID: 5plP69905 2|HBA HUMAMN Length: 142 Number of Matches: 1

Range 1: 1 to 142 GenPspt Graphics

Related Information

Gene - associated gene details

Score Expect Method Identities Paositives Gaps M ¥ i d
286 bits(733) 6e-100 Compositional matrix adjust. 142/142(100%) 142/142(100%) 0/142{0%) Hap viewer-aligned genamie
context

Query 1 MVLSEADKTNVEAARGKVGAEAGE YGAEALERMFLSFETTRT Y FEEFDLSHGSAQVEGHE 60 Idéntical Probains = Proteins
MVLS PR DK TNVE R ARGEVGAHAGEYGAEATFRMF LS FETTKT YFPHFDLSHESAQVEGHE z 3

Sbjct 1 MV LS PADKTNVE R ANGHVGAHAGEYGAEATFRMFLSFFTTKT YFFHFDLSHGIAQVEGHE 60 identical to the subject

Query 61 KEVADALTNAVAHVDDMENALSALSDLHAHKI RVDFVNFELLSHCLLVILARHLEFAEFTIF 120
KEVADALTNAVAHVDOMENALSALS DLHAHKLEVDFVNFELLSHECLIVILARHLPAEFTE

Sbjct 61 KEVADALINAVAHVDDMENALSALSDLHAHKI RVDFVNFELLSHCLLVILARHLFAEFTF 120

Query 121 AVHASLDEFLASVSIVLISEYR 142
AVHASLDKFLASVSTVLISEYR
Sbjct 121 AVHRSLDEFLASVSIVLISEYR 142

B Download v GenPept Graphics

RecName: Full=Hemoglobin subunit beta; AltName: Full=Beta-globin; AltName
hemorphin-7
Sequence ID: 5p|P68871.2|HBB_HUMAMN Length: 147 Number of Matches: 1

Range 1: 4 to 146 GenPept Graphics

¥ Mext A Previous 4 Descriptions

- Full=Hemoglobin beta chain; Contains: RecMame: Full=LVV-

Related Information

Score Expect Method Identities Positives
114 bits(286) 2e-32 Compositional matrix adjust. 63/145(43%) 88/145(60%)

Gene - associated gene details

Query 3 LS PADKTNVHRAWGKVGAHAGEYGAEALERMFLSFPTTKT YFPHF-DLS - ———~ HGSRLV
L+FP +EK+ V L WGKV + E G EAL R+ + +P T+ +F F DLS G+ +V
Sbjct 4 LIPEEKSAVIALWGKV--NVDEVEGEALGRLLVVY FWI QREFESFGDLSTFDEVMGHEEV

Query 57 KGHGKEVADALTHAVAEVDOMENAL S AL S DLEAHKL RVD PVHFKLLSHCLLVT LARHLEL
K HGEKV A ++ +AH+D++ + L5+LH KL VDF NF+LL + I+ IR H
Sbjct 2 KRHGEEVLGAFSDGLAHLDNLEGT FATLSELHCDKLHVD FENFRLLGNVLVCVLAHHFGE

Query 117 EFTEAVHASLDKFLASVSTVLISKY 141
EFIF V 2+ K +A V+ L KEY

Sbjct 122 EFTEDVQRAYQEVVAGVANALAHKY 146

5]

Gaps o . o
Fubtnem SIoASSaY -

8/145(5%) PubChz.Em BioAssay - bioactivity
screening

56 Map Viewer - aligned genomic

al context

115 Identical Proteins - Proteins
identical to the subject

121
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Needleman-Wunsch
Global alignment

Smith-Waterman
Local alignment

BLAST
Local alignment

HER HUMAN
HEE_HUMEN
HBR_HUMAEN
HEE_HUMEN
HER HUMEN

HEE_HUMAN

HBA HUMAN
HBB_HUMAN
HBA HUMAN
HBB_HUMAN
HBA HUMAN

HBB_ HUMAN

Query
Sbjct
Query
Sbjct
Query

Skict

P

1 MV-L5PLDETHNVE R WGV GAHLGEYGAEATEEMFLSFEFTTEIYFPFHF-D
[T Telezlzalalal Il taclalalllalsazazlaloazlaal |
1 MVHLT PEERSAVIALWGEV——-NVDEVGGEALGELLVVYEWIQRFFESFGD

49 LS-————— HES A VECHGKE VADL L THAVAHVDDMENALSALSDLHAHKLE
[ PR (= I I O O (- O - - [ (- I I O
49 LSTPDAVMGHPEVERHGEKVLGAFSDELAHLDN LEGTFATLSELHCDKLE

94 WDPVNFELLSHACLLVILANHI.PREFTPAWHAST. DEFLASVSTWILT SKYE
[Tlallellataltaallalasal lllalaltaalatlaltaalaalla

9% VDPENFRLLGHVLVCVLAHHFGEEFTPFV QALY ORVVAGVANATARKYH

iz

43

93

98

142

147

3 LSPADKTNVEAAWGKVGAHAGEYGAEALERMFLSFPTTETYFPHE-DLS—

4 LTPEERSAVTALWGKV--NVDEVGGEALGRLLVVYPWTQRFFESFGDLST

51 —-——-HGSAQVEKGHGKKVADALTNAVAHVDDMPNALSALSDLHAHKLRVDP
S -2 T PO T I PR - I - - I I B D B R O
52 PDRAVMGNPEVKAHGEEVLGAFSDGLAHLDNLEGTFATLSELHCDELHVDE

§7 VNFELLSHCLLVTLAAHLPAEFTPAVHASLDKFLASVSTVLTSKY
S B - R LN I I B I I I - I e e
102 ENFRLLGNVLVCVLAHHFGKEFTPPVQAAYQKVVAGVANALAHKY

L3PADKTHVE A ARGV GAHAGEY GAEALFRMFLSFFTTKTYFFHF-DL3————- AG3A0V 56
L+P +E+ V &4 WeKV + E G EAL R+ + +F T+ +F F LL3 F+ +V
LTPEEKSAVI ALWGEV--NVDEVGEEALGRLLVVY FWIQRFFESFGOLSTPDAVMGHEEY 6l

HEHGKEVADALTHAVARVDDMENALSALSDLARAKT.EVDFVHFKLLIACLLVILARATL.FE 114
K HGEEV 4 ++ +AH+D++ + L3+LH KL VDF NF+LL + L+ LA H
KAHGEEVLGAF SDELAHLONLEGT FATLSELHCOKLAVDPFENFRLLGHVLVCVLARHFGE 121

EFTPAVHASLODEFLASVSTVLISEY 141
EFTF V 2+ K +A V+ L EKEY
EFTPEVQRAYORVVAGVANALAAKY 146
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% Protein BLAST:se- « N

C | [ blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM =blastp&BLAST PROGRAMS=blastp&PAGE_TYPE=BlastSearch&SHOW ¢y =

Recent Results  Saved Strategies  Help

@ The information on this web site remains accessible; but, due to the lapse in government funding, the information may not be up to date, and the agency may not be
able to respond to inquiries until appropriations are enacted. For updates regarding government operating status see USA.gov.

» NCBI BLAST! blastp suite Standard Protein BLAST

blastn | blastp | blastx | thlastn | tblastx |

BLASTP programs search protein databases using a protein query. more... Resetpage  Bookmark

Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &/

From
To

Or, upload file Choose File | Nao file chosen @

Job Title [spIPB990EIHBA_HUMAN
Enter a descriptive title for your BLAST search @

I Align two or more sequences &

Choose Search Set

paiabass #| UniProtkKB/Swiss-Prot{swissprot) Y@
Title: Non-redundant UniProtkKB/SwissProt sequences
Molecule Type: Protein
Update date: 2013/10/10
Number of sequences: 456016
Organism
Optional ) Exclude &
Enter arganism commaon name, binomial, or tax id. Only 20 top taxa will be shown. @
E"tc'“dle ) Models (XM/XP) L) Uncultured/environmental sample sequences
ptional

Entrez Query I
Optional
Enter an Entrez query to limit search ig)

Program Selection

Algorithm @ blastp (protein-protein BLAST)
PSI-BLAST (Position-Specific Iterated BLAST)
PHI-BLAST (Pattern Hit Initiated BLAST)
DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &)

Search database UniProtKB/ Swiss-Prot{swissprot) using Blastp (protein-protein BLAST)

| Show results in a new window

(®)Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow and marked with + sign
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=W = ncomascspipsoe -
a.

=

C' [} blast.ncbi.nlm.nih.gov/Blast.cgi =
Edit and Resubmit ~ Save Search Strategies b Formatting options > Download YoulHow to read this page  Blast report description

splP69905HEA_HUMAN

RID SDMRTPEGOLR (Expires on 10-12 00:16 am)

Query ID Icl[31670 Database Name swissprot
Description sp|P69905|HBA_HUMAN Description Non-redundant UniProtkB/SwissProt sequences
Molecule type amino acid Program BLASTP 2.2.28+ P Citation

Query Length 142

Other reports: B Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment]

[ DELTA-BLAST, a more sensitive protein-protein search (o)

©Graphic Summary
(=)Show Conserved Domains

Putative conserved domains have been detected, click on the image below for detailed results.
1 20 40 B &0 100 120 142

UmR) 8=k heme-binding site § A Mk & A M & A &
Specific hits
Superfanilies globin_like superfamily

Distribution of 100 Blast Hits on the Query Sequence &

|Muuse-uver to show defline and scores, click to show alignments |

Color key for alighment scores

<40 40-50 50-80 80-200 >=200
a u e vy | —
| | | | 1 | 1 1
1 20 40 60 80 100 120 140
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€ - C [ blastncbi.nlm.nih.gov/Blast.cgi

& grerEermge
.

e

©Descriptions
Sequences producing significant alignments:
Select: All Mone Selected:0
i Alignments o
Description Sr:lj:; ;DU;?; chjg value ldent Accession
) RecMame: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin; Altame: Full=Hemoglobin alpha chain »sp|P69 286 286 100% 9e-99 100% P699052
) RecMame: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin; Althlame: Full=Hemnoglobin alpha chain 282 282 99% be-97 99% P019231
) Rechame: Full=Hemoglobin subunit alpha-1; AliName: Full=Alpha-1-globin; Altame: Full=Hemoglobin alpha-1 chain 281 281 100% 1e-96 99% QOTS35.2 I
[J RecMame: Full=Hemaglobin subunit alpha; Altame: Full=Alpha-globin: Althame: Full=Hemoglabin alpha chain 281 281 100% 2e-96 98% PO06635.2
[ RecMame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-globin: Althame: Full=Hemoglabin alpha chain 278 278 99% 1e-95 98% PO019241
[ RecMame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-globin: Althame: Full=Hemoglobin alpha chain =splP63 278 278 100% 1e-95 97% P63107.2
O RecName: Full=Hemaaglobin subunit alpha: Althame: Full=Alpha-glabin: Althame: Full=Hemoaglabin alpha chain 277 277 100% bHe-95 96% P67817.2
[ RecMame: Full=Hemaoglobin subunit alpha-2; Alttame: Full=Alpha-2-globin; AltName: Full=Hemoalabin alpha-2 chain 277 277 100% 6e-95 96% QOTS34.2
O Rechame: Full=Hemaalobin subunit alpha; Althame: Full=Alpha-glabin: AltName: Full=Hemoalobin alpha chain 276 276 99% 6e-95 97% P189721
O Rechame: Full=Hemoaglobin subunit slpha; Althame: Full=Alpha-globin: AltName: Full=Hemoaglobin alpha chain 276 276 100% 2e-94 98% FPO019262 I
) RecMame: Full=Hemoglobin subunit alpha-AMQURIT, Althlame: Full=Alpha-AQ/RIT-globin; AliName: Full=Hemoglobin alph 275 275 99% 2e-94 97% P217671
) RecMame: Full=Hemoglobin subunit alpha; AltName: Full=Alpha-globin; Altlame: Full=Hemnoglobin alpha chain 275 275 100% Z2e-94 968% FP019282
) RecMame: Full=Hemoglobin subunit alpha: Altame: Full=Alpha-globin; Altame: Full=Hernoglobin alpha chain 275 275 99% 4e-94 96% P678151
[J RecMame: Full=Hemoqlobin subunit alpha-1/2/3: Altlame: Full=Alpha-1/2/3-globin: AlfName: Full=Hemoglobin alpha-1/2 275 275 99% 5e-94 97% P21766.1
[ RecMame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-globin: Althame: Full=Hemoglabin alpha chain 274 274 99% 5e-94 96% P019291
[ RecMame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-globin: Althame: Full=Hemoglabin alpha chain 273 273 99% 2e-93 96% PO7421.1
0 Rechame: Full=Hemaalobin subunit alpha-1/2; Althame: Full=Alpha-1/2-glabin: Alttiame: Full=Hemoalobin alpha-1/2 ch; 273 273 99% 2e-93 96% P21768.1
[ RecMame: Full=Hemaglobin subunit alpha-1/2/3; AltName: Full=Alpha-1/2/3-globin: AltName: Full=Hemoalobin alpha-1/2 272 272  99% 3¢-93 96% P190021
[ RecMame: Full=Hemaglobin subunit alpha-1/2; AltName: Full=Alpha-1/2-globin: AltName: Full=Hemoalobin alpha-12 ch: 271 271  99% 7e-93 96% P07402.1
O Rechame: Full=Hemaalobin subunit alpha; Althame: Full=Alpha-glabin: AltName: Full=Hemoalobin alpha chain 271 271 100% 1e-92 95% PE019302
[0 Rechame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-globin; AltName: Full=Hemoglobin alpha chain 2711 2711 99% 1e-92 98% Q7M3B61
) RecMame: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin; Altlame: Full=Hemoglobin alpha chain 266 266 99% Ge-91 94% P019371
) RecMame: Full=Hemoglobin subunit alpha-B; Althlame: Full=Alpha-B-globin; AliName: Full=Alpha-li Altame: Full=Hemao 266 266 100% 8e-91 92% P019393
[J RecMame: Full=Hemoglobin subunit alpha-3; AliName: Full=Alpha-3-globin; Althame: Full=Hemoglobin alpha-2 chain 266 266 99% 1e-90 89% P019351
[ RecMame: Full=Hemaglobin subunit alpha-3; Althame: Full=Alpha-3-globin: AltName: Full=Hemaglobin alpha-2 chain 265 265 99% 2e-90 B89% PO019341
[ RecMame: Full=Hemaglobin subunit alpha-A: Altame: Full=Alpha-A-globin: Short=Alpha-I: Althame: Full=Hemoglobinal 265 265 100% 3e-90 92% P14259.2
[ Rechame: Full=Hemaalobin subunit alpha-1/2; Althame: Full=Alpha-1/2-glabin: Alttiame: Full=Hemoalobin alpha-1/2 ch: 265 265 99% 4e-90 94% P0&258.1
[ RecMame: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-alobin; AltName: Full=Hemoalobin alpha chain 264 264 99% Ge-00 93% P019382
[ RecName: Full=Hemaglobin subunit alpha; Althame: Full=Alpha-alabin; AltName: Full=Hemoalobin alpha chain 264 264 99% 6e-90 91% P0O1940.1
O RechName: Full=Hemaalobin subunit alpha; Althame: Full=Alpha-glabin: AltName: Full=Hemoalobin alpha chain 263 263 99% 1e-89 91% PB117571
[0 Rechame: Full=Hemaglobin subunit alpha; Althlame: Full=Alpha-globin; AltName: Full=Hemoglobin alpha chain =splP§3 262 262 100% 5e-89 92% P631112
) RecMame: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin; Altlame: Full=Hemoglobin alpha chain 261 261 99% Ge-89 93% P019331
) RecMame: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin; Altame: Full=Hermnoglobin alpha chain 261 261  99% 9e-89 90% P117531
) RecMame: Full=Hemoglobin subunit alpha: Altame: Full=Alpha-globin; Altame: Full=Hernoglobin alpha chain 260 260 99% 2e-88 90% PO01956.1
[} RecName: Full=Hemoglobin subunit alpha; Altame: Full=Alpha-globin: Althame: Full=Hemoaglabin alpha chain 259 259  100% 3e-88 90% P143872
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C' [} blast.ncbi.nlm.nih.gov/Blast.cgi e =
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Edit and Resubmit ~ Save Sea

rch Strategies P Formatting options & Download YoulHow to read this page  Blast report description

splP69905HEA_HUMAN

RID SDMRTPEGOLR (Expires on 10-12 00:16 am)

Query ID Icl[31670

Description sp|P69905|HBA_HUMAN Description Non-redundant UniProtkB/SwissProt sequences
Molecule type amino acid Program BLASTP 2.2.28+ P Citation

Query Length 142

Qther reports: B Search Summary

©Graphic Summary
(=)Show Conserved Domains

1 20
g e e e e e e e e A e e

Specific hits
Superfanilies

Database Name swissprot

5xonomy reportd

[Distance tree of results] [Multiple alignment]

TA-BLAST, a more sensitive protein-protein search [ GeJ m

Putative conserved domains have been detected, click on the image below for detailed results.
40 B &0 100 120 142

heme-binding zite b b

globin_like superfamily

Distribution of 100 Blast Hits on the Query Sequence &

|Muuse-uver to show defline and scores, click to show alignments |

Color key for alighment scores

<40 40-50 50-80 80-200 >=200

quewl | | | 1 | 1 1
1 20 40 60 80 100 120 140
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E% NCBI Blast:sp|P692! x7 = NCBI Blast:(6) - sp/

=

€ | [} blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=Get&RID=5DMRTPE601R&FORMAT_OBJECT=TaxBlast&NCBI_GI=off&DESCRIPTIONS=1(v¢ =
Lineage Report
Eutheria [placentals]
. Euarchontoglires [placentals]
. . Primates [primates]
« . . Haplorrhini [primates]
- Simiiformes [primates]
P Catarrhini [primates]
« + » + « . Hominoidea [primates]
e e e e Hominidae [primates]
. . Homininae [primates]
e« + » s « s+ » » « Homo sapiens (man) -------—-—-—————-———— L primates : Full=Hemoglobin subunit alpha; tleme: Full= &1
. . . Pan paniscus (boncbo) .... P it primates : nll=Hemoglobin subunit alpha; tlame: 11 1=; 2
C e e e e . Pan troglodytes its [primates : Full=Hemoglobin subunit alpha; tName : Bha
e e e e . orilla gorilla gorilla (1uwland gm:llla) 1L3 [primates : Fu emoglebin subunit alpha; tlame; 2
. Fcng: pygmaeus (orang utan) ---- it primates : nll=Hemoglobin subunit alpha; tlame: 2
Hylobates lar (white-handed gibken) its [primates Ful1=Hemoglobin subunit alpha-1; AltName: Full=Alp
. Semnopithecus entellus (Hanuman 1angur; - it [primates Ful1=Hemoglobin subunit alpha; A1tWame: Full=Algha
. caca fuscata fuscata . it primates g = =
. caca mulatta (rhesus monkeys) . it primates -
. Chiorocebus aethiops (vervet MONKEy) .. ... it [primates
acaca fascicularis (long-tailed macaque: it primates
a3samensis it [primates
sinica (togue monkey) ... . it [primates
nemestring (p1g:a11 mnnkey: - 1t primates
. Macaca speciosa s it [primates
Flllc[:ElE:buS badi . Lt primates
. . Mandrillus sphinx .... - 1t primates
. . Papic anubisz (baboon) . it primates
w « « . . . Papio cynocephalus (behuun; . it [primates
= « = .« . . Cercocebus atvs . E it [primates This tree was produced using BLAST pairwise alignments. more...
e e e Ihercpnhecus gelada . it primates
. . Ateles geofirovi (Central Emerican spide. it [primates
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Summary Questions

 Why do we need to perform a database
searching?

 What’s the major challenge/obstacle when
searching sequence database?
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