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Databases and Literature

NCBI and Entrez

Genbank (nucleotide (DNA and RNA))
SwissProt and PIR (protein sequences)
PDB (protein structure)

GO (gene ontology, gene/protein function)
Ensembl

ExXPASy (Expert Protein Analysis System)
BioMedical Literature (PubMed)



1. NCBI - Main Portal

File Edit Wiew Go Bookmarks Tools Help
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National Center for Biotechnology Information
Mational Library of Medicine Mational Institutes of Health
All Datab BLAST Okl Books TaxBre er Structure

» What does NCBI do®?

Established in 1288 as a national resource for  ® Assembly Archive
molecular biology information, NCEI creates

public databases, conducts research in * Clusters of
computational biology, develops software tools  @rthelogous groups
for analzing genome data, and disseminates

_ S ) >
biomedical information - all for the better CLEiif=EN SIS,

understanding of molecular processes e
affecting human health and disease. More. ..

MCEBI Handbook

T r— . P ¥ Electronic PCR

W @n el (Ge ricmefasEo Siaticn M

The HCEI Whole Genome Association (WGAl resource * Entrez Home
provides researchers with access to genotype and

associated phenotype information that will help » Entrez Tools
elucidate the link between genes and disease. For

more information, click here 1o see the the WGA » Gene expression
resource page and click here 1o read the press amnibus (GEO)
release.

» Human genorme
resources

My f Bifion Live Traces > Influenza Virus

The Trace Archive of sequencing traces has Resource
reached 1 billion live traces from over 480
organisms. For more information about the Trace
Archive database click here.

¥ bdap Wiewer

» dbhiHC

|||Z— PubMed Central
E » Mouse genome
An archive of life sciences journals

resources
@ Free fulltext
® Over 500,000 articles from over 200 journals » by MCEI
@ Linked to PubMed and fully searchable

Use of PubMed Central requires no registration or fee. * ORF finder

Accessit from any computer with an Internet connection.

» Rat genome



National Center for Biotechnology Information
Mational Library of Medicine Mational Institutes of Health

AR Books TaxBrovwser

=
=2 NCBI
Fubhled All Databases BLAST

......................................................................

Structure

PubMed iIs...

« National Library of Medicine's search service
16 million citations in MEDLINE

e links to participating online journals

e PubMed tutorial (via “Education” on side bar)

Adapted from J. Pevsner, 2005
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All: 4 | Review: 0 .

Items 1 -4 of 4

[]1: Chengl, BaldiF.

& machine learning information retrieval approach to protemn fold recognition,
Bioinformatics. 2006 Jun 15,22(18):1456-63. Epub 2006 Iar 17.
PIAID: 16547075 [Publled - indexed for MEDLINE]

[]2: Chengl Randall & BaldiP.

Prediction of protein stabiity changes for single-site mutations using support vector machines.
Proteins. 2006 Mar 1;6204):1125-32.
FLIID: 16372356 [Publled - indexed for MEDLINE]

[]3: ChengJ, Saizo H, BaldiF.

Large-scale prediction of disulphide bridges using kermel methods, two-dimensional recursive neural networles, and weighted graph matching.
Proteins. 2006 Ilar 15,62(31:617-29.
PIID: 16320312 [Publled - indexed for MEDLINE]

CJd4: ChengJ, Baldi P

F Three-stage prediction of protein beta-sheets by neural networks, alignments and graph algonthms.
E Bioinformatics. 2005 Ju, 21 Suppl 1:475-84.

MLk
MLk FILIID: 15961501 [Publled - indexed for MEDLINE]



Entrez

A robust and flexible database retrieval
system that covers over 20 biological
databases containing DNA and protein
sequence data, genome mapping data,
population sets, phylogenetic sets,
environmental sample sets, gene expression
data, the NCBI taxonomy, protein domain,
protein structure, MEDLINE references via
PubM ed.



Entrez is a search and retrieval system
that integrates NCBI databases

OMIM

Maps &
Genomes

Full-text
Electronic
Journals

PubMed

Mucleotide

sequences
30

Structures

Protein
=L B e Taxonom y

J. Pevsner, 2005



Eile Edit view Go Bookmarks Tools  Help

Entrez

<::| - |::> - % @ |8 http: ffwnana, ncbi.nim.nih. govfgqueryigquery Fogi

v| @  [GL

’ Getting Started @ Latest Headlines

| [} GenBank - Benson et al. 33 (Supplement 1)... ” 8 MCET Taxonomy Homepage ” 8 The DOB}EMELfGenBank Feature Table: De... :‘3 Entrez cross-database search

e Entrez, The Life Sciences Search Engine

PubMed [ 4|l Databases |

Hurman Genome I

GenBank [ Map Wiewer

BLAST

Search across databases H

m PubMed: biomedical literature citations and abstracts
iﬁ PubMed Central: free, full text journal articles

m Site Search: NCBI web and FTF sites

‘ Nucleotide: sequence database {includes GenBank)

Protein: sequence database

I“ Genome: whole genome sequences
'?_ Structure: three-dimensional macromolecular structures
44 Taxonomy: organisms in GenBank

|m| SMNP: single nucleotide polymorphism

Gene: gene-centered information

H¥ HomoloGene: eukaryotic hormaology groups
2

o PubChem Compound: unique small molecule cherical structures

PubChem Substance: deposited chemical substance records

K Genome Project: genorme project information

Journals: detailed information #bout the journals indexed in PubMed and
other Entrez databases

MLM Catalog: catalog of books, journals, and audiowisuals in the NLM
collections

Enter terms and click "GO to run the search against ALL the databases, OR
Databaze Mame or Icon to go directly to the Search Page for that datsbase, OR
ick Guestion Mark for a short explansation of that datsbase.

e
X
&

T RMD

E
5|
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e

Welcome to the Entrez cross-database search page

Books: online books
OMIM: online Mendelian Inheritance in Man

DOMIA: onling Mendelian Inheritance in Animals

UniGene: gene-oriented clusters of transcript sequences

CDD: conserved protein domain database

3D Domains: dormains from Entrez Structure

UnisTS: markers and mapping data

PopSet: population study data sets

GED Profiles: expression and malecular sbundance profiles

GED DataSets: experimental sets of GEO data

Cancer Chromosomes: cytogenetic databases

PubChem BioAssay: bioactivity screens of chemical substances
GENSAT: gene expression atlas of mouse central nervous system

Probe: sequence-specific reagents

% Me&H: detailed information about NLM's controlled vocabulary

|

Done




National Center for Biotechnology Information
Mational Library of Medicine Mational Institutes of Health

IR Books TaxBrowser structure

r. 5
<> NCBI
Fubhled All Databases BLAST

......................................................................

BLAST Is...

e Basic Local Alignment Search Tool
* NCBI's sequence similarity search tool
 supports analysis of DNA and protein databases

» 80,000 searches per day

J. Pevsner, 2005



;—; NCBI National Center for Biotechnology Information

MNational Library of Medicine Mational Insfitutes of Health
BLAST Il 1] Boaks

FubMed All Databases TaxBrowser structure

Search [Pubhed

OMIM is...

*Online Mendelian Inheritance in Man
scatalog of human genes and genetic disorders
sedited by Dr. Victor McKusick, others at JHU

J. Pevsner, 2005



NCBI National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health

FubMed All Databases BLAST

IR Books TaxBrowser structure

Books is...

e searchable resource of on-line books

J. Pevsner, 2005



;.)-i NCBI National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health
Fubhded All Databases BLAST P[] Boaoks

TaxBrowser structure

TaxBrowser IS...

 browser for the major divisions of living organisms
(archaea, bacteria, eukaryota, viruses)

e taxonomy information such as genetic codes

* molecular data on extinct organisms

J. Pevsner, 2005



;)_a NCBI National Center for Biotechnology Information

Mational Library of Medicine Mational Institutes of Health
Books

Fubhed All Databases BLAST 0 TaxBrowser otructure

Structure site includes...

* Molecular Modelling Database (MMDB)

 biopolymer structures obtained from
the Protein Data Bank (PDB)

e Cn3D (a 3D-structure viewer)

e vector alignment search tool (VAST)

J. Pevsner, 2005



Gene Search
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<S> NCBI Entrez Gene ==

All Databazes Fubted Mucleotide FProtein Genome Structure

Search | Gene ~ |for rbpd Go Clear | Sawve Search
Lirnits %viewflndex T Histary T Clipboard T Details W

Entrez Gene Djer ay| Sumrnary hd |Show| 20 | Send to V|

All: 19 | Current Only; 19 T Genes Genomes: 17 T SNP Geneview: 8

Items 1 - 19 of 19

Haorme

O1: RBP4
Official Symbol: EBP4 and Name: retinol binding protem 4, plasma [ Home sapisns)
Other Designations: retinol-binding protem 4, mterstitial; retinol-banding protem 4, plasma
Chromosome: 10, Location: 10423-q24
LITM: 180250
GenelD: 5350

2: RBP4
retinol-binding protem [Sus serafa]
GenelD: 397124

O03: Ebpd
Official Symbol: Ebpd and Name: retinol binding protein 4, plasma [ Mus mssserdus)
Other Aliases: Ebp-4
Other Designations: retinol binding protemn 4, cellular
Chromosome: 1%, Location: 1% 38.0 cM
GenelD: 19662

O04: Ebpd
Official Symbol: Ebpd and Name: retinol binding protein 4, plasma [ Ratius norvegicns)
Other Aliases: EEPA
Other Designations: retinol-binding protein
Chromosome: 1; Location: 1453
GenelD: 25703

O5: RBP4
retinol binding protein 4, plasma [Pax froglodytes)
Other Designations: retinol-binding protem 4, plasma

Resources
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All Databa:

Narrow down choices using Limit

Entrez Gene

PubMed

Hueleotide

Structure

(FTP}

Mailing Lists

Feedback
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[Limits |F'reviewflndex THistDry TCIiprard TDetails 1

Limits: Homo sapiens

* To apply your query to all fields, leave this page unchanged.
* Boolean operators AND, OF, NOT must be m upper case,
* To limit your search to a specific field, select:
All Fields ~||
ot uze search field tags enclosed i soquare brackets, e.g. aaaftitle].
* Toumay also limit vour search by checking boxes below.

Exclude:

[nfitochondria [ Plasmids [ Plastids

4 Pseudogenes

DRefSeqs

CIMEWENTRY

Include Only:

[usrent Recards [ Genomic [nditachondiia

[ Plasmids [Ptastids

[JRefseqs

CINEWENTRY

Limit by RefSeq Status:

[inferred O ¥nown [nodet [Predicted

[Jprovisional

CReviewed

[ vatidated

Limit by Taxonomy:

O Mammalia
[OEos taurus
Opantro glodytes
M on-mammalian vertebrates
[ Danin retio
O Invertebrates
[Janopheles gambise
[ Plants
D Arabidopsis thaliana
[ Fungi

[ Canis familiaris
[ Rattus norve gicus

[(iGattus gallus
[Jcaenothab ditis elegans

D COlyza sativa

Homo sapiens
[&us scrofa

O Henopus laevis

[ Dosophila melanogaster

ndus musculus

O Henopus tropicalis

[ Plasmadivm faleiparnm



NCBI Entrez Gene ==

All Databases Fubhied Nucleotide Frotein Genome Structure P
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Limits: Homo sapiens

Displayl Summary b |Show| 20 V| Send to V|

All: 5 | Current Only: 5 T Genes Genomes: 5 T SNP Geneview. 5

Items 1 -50of 5

cial Symbol: EEP4 and Name: retinel binding protein 4, plasma [ Homa sapiens)
Other Designations: retinol-binding protein 4, interstitial, retinel-binding protein 4, plasma
Chromosome: 10, Location: 10q23-g24

MMID: 180250

GenelD: 5950

[02: POLEZD
Official Symbol: POLEZD and Name: polymerase (RMA) I (DI A directed) polypeptide D [Hame sapiens)
Other Aliases: HZERBF4, HSEPER4, FEFP4
Other Designations: DINA directed EITA polymerase I polypeptide D, EIA polymerase IT subumt hsEBED4

IRIFS Chromosome: 2; Location: 2g21
_ WIM: 606017
Related Sites CenelD: 5433
03: IEF1

Official Symbol: IRF1 and Name: mterferon regulatory factor 1 [Home sapiens)
Other Aliases: IEF-1, MAE.

Chromosome: 5; Location: 5¢31.1

MIM: 147575

GenelD: 3659

O4: TTE
Official Symbol: TTE and Name: transthyretin {prealbumin, amyloidosiz type I) [Home sapiens]
Other Aliases: H:T2651, PATE, TEPA
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<3 NCBI Entrez Gene

All Databases Fubtied Mucleotide Frotein Structure

Zearch | Gene w |for

Lirnits Preview/ndex History Cliphoard Details

Display | Full Report % |Show & % | Sendto ¥

Al | Current Only: 1 | Genes Genarmes: 1 | SNP Geneview: 1 |

[01: RBP4 retinol binding protein 4, plasma [Homo sapiens]
GenelD: 5950 Primary source: HGRHC: 9322 updated 07-Jul-2006

<
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Summary

Official Symbol: EBEP4 and Namg: retinel binding protein 4, plasma provided by HUGO Gene MNemenclature Committee
See related: HPED:015580, (180250

Gene type: protein coding
Gene name: RBP4

Gene description: retinel bidding protein 4, plasma
RefSeq status: Eewnewed
Organism: Homo sapie
Lineage: Eukarvota;
Hominidae; Homo
Summary: This protéin belongs to the hpocalin farmily and 15 the specific carrer for retinol (witarmin & alcohol) m the blood, It delivers retinel from the biver stores to the peripheral
tissues. In plasma, the RBP-retinol complex mteracts with transthyretin which prevents its loss by filtration through the kidney glomerul. A deficiency of witamin & blocks secretion
of the binding profein posttranslationally and results in defective delivery and supply to the epidermal cells,

etazoa,; Chordaia; Craniata; Vertebrata: Euteleostomi; Mammalia; Butheria; Euarchontoglires; Primates; Haplorrkini: Catarvhini;

Genomic fegions, transcripts, and products o &
(rmnus strand) BefSeq below

HC_000010.9

A 2535953 ] A 95341553 ]
g 3
HH L Ml NF_006735 precursar
B - coding pegion B - untronslouted region
enomic context See BEPS in MapViewer Yol |

omosome: 10; Location: 105q23-q24

click
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_ Gene Search | Guidelines | Gene Submission | Downloads |

Giving unigque and meaningful names o every human gene

Core Data Datahase Links

Approved Symbol + RBP4 Accession Numbers +
Approved Name + retinal binding protein 4, plasma BCO20633 ‘ GenBank ‘ UCSC Browser
HGNC ID_+ HGRC: 9922 RefSeq IDs + /
Status + Approved MM _005744 ‘ GenBank ‘ UCSC Browser
Chromosome + 1023-524 Entrez Gny,e’l/:
Previous Symbols + 5950 ‘ Sene ‘ Map Yiewsr
Previous Names + “retinol-binding protein 4, plasma” fﬁl‘lll‘lﬂ ID imapped data)_+
Aliases + 180250 ‘ M
UniProt ID {mapped data) +

Gene Symbol Links PO2753 ‘ SwissProt UniProt
Ensembl Genevisw GEMATLAS GenelCards
GeneClinics/GeneTests “ena

See Column definitions for descriptions of the various data fields. see our custom downloads page for bulk access to our data

Click



HTML format of the gene

s0urce 1..950
LOCUS BCOZOB33 950 bp  mWRNA  linear PRI 15-JUL-2006 ;;‘ngfa‘t‘;;’; i
DEFINITION Homo sSapiens retinol binding protein 4, plaswa, mENL (cDNL clone Vdh xref-"taxon:SE0sn
MGC:22269 IMAGE:4767481), complete cds. Jolone="MGC:22260 IMAGE:4767451"
ACCESSICN BCOZOB33 /tissue_type="Liver"
VERSICH BCOZ20633.1 GI:18088325 folone_lib="NIH MGC_76"
KEYWORDS MGC. ;laﬁ-m:“:;”m”ﬁ;m L1
. note="Vector: p - "
SOURCE Homo sapiens (huamwan) gene 1. .as0
ORGANISN Homo sapiens /gens="REF4"
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Jdb_xref="GenelID:5350"
Marmalia; Eutheria; Euarchontoglires; Primates; Haplorrhini: /db_xref="HGNC:3322"
Catarrhini: Hominidae; Homwo. Jdl_xref="NIN: 150250
coE a5, . 690

REFERENCE 1 (bases 1 to 950) T
AUTHORS Strausberg,R.L., Feingold,E.Li., Grouse,L.H., Derge,J.G., Jeodon start=1

Klausner,R.D., Collins,F.3., Wagner,L., Shewmwmen,C.M., Schuler,G.D., /prnduEt="re:1nnl binding protein 4, plasma”
Altschul,S.F., Zeeberg,B., Buetow,E.H., Schaefer,C.F., Bhat,N.E., ="ALHZOE33.1"
Hopkins,R.F., Jordan,H., Moore,T., Max,3.I., Wang,J., Hsieh,F.,
Dimtchenko,L., Marusins,E., Farmwmer,AiA.i., Bubin,G.M., Hong,L.,
Stapleton,M., Soares,M.B., EBonaldo,M.F., Cassvant,T.L.,
Scheetz, T.E., Brownstein,M.J., Usdin,T.E., Toshiyuki,$., /translation="NEKOVUALFLLAALGSGRAERDCRYSSFRVEENFDKARFSGTUVA
Carninci,P., Prange,C., Raha,S5.5., Loguellasno,N.k., Peters,G.Jd., NARKDPEGLFLQDN IV AEFSVDETGQNS ATAKGRVRLLNNWDVC ADMVGTF TDTEDF &
ibreamson,R.D., Mullahy,S.J., Bosak,S.4h., McEwan,B.J., EFEMEYUGY LSFLQEGNDDHIIVDTD¥DTY A¥QYSCRLLNLDGTCADS YSFVFSRDFN

X GLPPEAQKIVRQRQEELCL ARQYRL IVHNGYCDGRSERNLL "
MeEernan,K.J., Malek,J.L., Gunaratne,P.H., Richards,5., T mmmmm—— = =i =

Worley,E.C., Hale,3., Garcis, .M., Gay,L.J., Hulyk,3.W., /gene="REP4"
Villalon,D.K., Muzny,D.M., Sodergren,E.J., Lu,X., Gibbs,R.A., /note="'T' in cDMA is 'G' in the human genome; awino acid
Fahey,J., Helton,E., Ketteman,M., Madan,i., Rodrigues,3., difference: 'F' in cDMi, 'L' in the hwnan genowe. The

Shevchenko, ¥ chimpanzee genome agrees with the human genowic sequence
e and not the cDNA."”
misc difference 920..050

Sanchez,A., Whiting, M., Madan,i., Toung,i.C.,
Bouffard,.%., Blakesley,R.W., Touchman,J.W., Green,E.D.,

Dickson,HM.C., Rodriguez,i.C., Grimwood,J., Schoutz,J., Hyers,R.H., /gens="REP4"
Buccerfield,Y.3., Kreywinski,M.I., Skalska,U., 3mailus,D.E., /note="polyd tail: 31 bases do not align to the human
Schnerch, ., Schein,J.E., Jones,5.J. and Marra,M.L. genome. "

CONSRTM  Mammalian Gene Collection Program Team ORIGIN

"

CcgUetocoie goTCCAcQely CUCCCOUact COCgUnoay gUTLUogoge gottocoote

TITLE Generation and initial analysis of wore than 15,000 full-length
61 cogUtggynd gattoctgyy caagatgany TOYUnOngy cOototiton griggeggey
huwan and mouse cINA sequences 121 ctgggoagoy googogogya gogogactgs Cgagrgagca gotLeCgagt Caaggaganc
JOURNAL Proc. Natl. Acad. Sci. U.3.A. 99 (26), 16899-16903 (200Z) 161 ttogacsagy CLOUOLTtote LUOUacctdy Cacgooatyy Coaadgasgya Coocgagqgas
PUEMED 12477932 241 CLCTLTLCLge agyacaacat cyLcgogyay CTCLCCUTOY acgagaccyy Coagatgags
REFERENCE “ms 1 to 950) 301 gooacagooa agygocgagt CoOgLoOCLLLYy aatasctdgy acgtgtgogs agacatgoty

361 ggoaccitoa cagacaccga JUACCCLICC AAagttcaaga TLOAAdtactd gydcgtagoc

CONIRTH NIH MGC Project
421 CCCTOUODOC AJARAUYaAd TUATJRCCAC TUYACCHLOY ACACAJACTR CHACAcJUan

TITLE Direct Submission 481 goCogUUoagt ACCOCLOOCY CCOLOCCORAac CLOJRCUUCa CCLOUOCtga CARgCLAacTos
JOURNAL — Submitted (03-JAN-2002) National Instituces of Health, Mammalisn 541 LLOUEULLLT COCOUUACCD CAACOUCCLY CCCCCATARY COCAURANAt LUTAAULAl

Gene Collection (MGC), Bethesda, ND Z0OS9Z-2590, USL 601 cgycaguyady agotytyool JYCCAUoay CAtaggotga TOYLUCACAR CUUTLACTOD
REMARE WIH-MGC Project URL: http://mge.nei.nih.gov 661 gatggyoagat cagasagass CoLTLtgtay CAatatoasy aatotagbtt Catctgagas

721 crteecgatta CtotCcAadto TLCAJOTOta CLLatcota AgrLtLaatt CLUCCCTLote
COMMENT Contact: M5C help desk & & &l & g el

X i X 751 CCCECACCLT SOCLCAYETC CCATAARACC CLCACTACAC ALARAJALAC ACHTIYIYOT

Emsil: cgapbhs-rimail.nih.gov 841 cagtgaatct gotbgoottt cotgasagtt tobggggott aagattocay actotgathto

901 sttasactat agtoaccege




Fasta Format

c_- -..'L'_-T
S NCBI BN Nucleotide

Fubhed

Mucleotide Frotein Genome Structure

Search | MNucleotide v for | Go | | Clear |
Lirnits Freview/ndex History
Display | EASTA | Bhow| b ¥ | Sendto ¥

ge: from |begin ta |end [ | Reverse complemented strand | Fefresh

% t [11: BCO20633. Reports Homo sapiens reti..[gr:18088325]

}_learea =i 18088325 gb| BCO20633 .1 Homwo =sapiens retinol binding protein 4, plaswa, mBNL (cDNL clone

CGCCTCCCTCGCTCCACGLGUGCCCGEAC TCGGCGGCCAGGC TTGCGCGCGETTCCCCTCCCGGTEGECG
GATTCCTGGGCARGATGAAGTGGETGTGGGCGCTC TTTC TG T TGO GGCGC TGGGC AGCGGCCGC GGG
GUGCGACTGCCGAGTGAGC AGC TTCCGAGTCALGGAGAAC TTCGAC ARG TCGCTTCTC TGGGACCTGG
TACGCCATGGCCRAAGRAAGGACCCCGAGGGCC TCTTTC TGO AGGAC L AC A TCGTCGCGGAGTTCTCCGTGG
ACGAGACCGGCCAGATGAGC GO A AGCC A AGGGCCGAGTCCGTC TTTTGAATAAC TGEGACGTGTGCGE
AGRCATGETGGGCACC TTCAC AGACACCGAGEACCC TGO AMGTTCARGATGALAGTACTGGGGCGTAGCC
TCCTTTC TCCAGRA R GGA A A TGATGACCAC TGGATCGTCGAC A AGACTACGACACGTATGCCGTGCLGT
ACTCCTGCCGCCTCCTGAACC TCGATGGC ACC TG TGC TGAC AGC TAC TCC TTCGTGTTTTCCCGGGACCC
CARCGGECCTGCCCCCAGAAGC G AGALGATTGTALAGGC MG GG AGGAGGAGC TCTGCC TG CAGGCAG
TACAGGC TGATCGTCCAC AAC GG TTAC TGCGATGGC AGATC AGAALGALACCTTTTGTAGCAATATCLAG
AT TAGTTTCATC TGAGAAC TTC TG AT TAGC TC TCAGTC TTCAGC TC TATTTATC TTAGGAGTTTALTT
TeCCCTTCTC TCCCCATC TTCC C T A TTCC AT AL A A CC TTC AT TACAC ATAALGATAC ACGTGGGGGT
CAGTGAATC TGO TTGC C TTTCC TEALLGTTTC TGGGGC TTAMGATTCCAGACTC TGATTCATTALACTAT
AGTCACCCGCARRA AR AR Rl hihhinhihhl



2. GenBank

GenBank® isthe NIH genetic sequence database, an
annotated collection of all publicly available DNA
sequences

Web:

Contain publicly available DNA sequences for more than
165000 named organisms

Accessible through NCBI’ sretrieval system, Entrez
BLAST provides sequence similarity searches of GenBank
Complete releases are also available by FTP.



Data Sources of GenBank

e Sequence submission from authors

e Bulk submission of expressed sequence tag
(EST), genome survey sequence from
sequencing centers

o Seguences of Issued patents from US Office
of Patents and Trademarks (USPTO)

« EMBL DataLibrary in UK and DNA
Databank of Japan (DDBJ)



Growth of GenBank

Growth of the
International Nucleotide Sequence Database Collaboration

BUOHING W saped =8 g

Base Pars conlribuled by GenBankE =0 EMBL=— DDE) =N

http://www.ncbi.nlm.nih.gov/Genbank/index.html




Description of Entry

Each record has a unique identifier (accession number) (never change)
Each sequence has auniqueid: gi + unique number

Version number. When a change is made to a sequence given in a
GenBank record, anew gi number is issued to the sequence and the
version is mcremented The older sequence remains available under
the old “accession version” identifier and gi.

Description of sequence
Scientific name

Taxonomy of the source organism
Bibliographic reference

Regions of biological significance such as coding regions and their
protein translations, transcription units, repeat regions, and sites of
mutations.

)



Entrez to GenBank

Entrez cross-database search - Mozilla Firefox

File Edt ‘iew Go Bookmarks Tools Help

<l1:| - E:> - g O @ |¢(-3 bkt f e nichi. nlm . nik. gov/gquery/gquery Fogi v| @ Go “Q' ‘

’ Getting Starked El Latest Headlines

| D GenBank -- Benson et al. 33 (Supplement 1)... || .'-3 MCEBI Taxonamy Homepage " :3 The DDBJJEMEL/GerBank Feature Table: De. .. 8 Entrez cross-database search B8

|>

e Entrez, The Life Sciences Search Engine

PubMed | All Databases I Hurnan Genome [ GenBank [ Map Wiewer BLAST
Search across databases | E@ Help
Welcome to the Entrez cross-database search page
PubMed: biomedical literature citations and abstracts ﬁ Books: online books
PubMed Central: free, full text journal articles j\_ OMIM: online Mendelian Inheritance in Man
Site Search: NCBI web and FTP sites % OMIA: online Mendelian Inheritance in Animals

=

Mucleotide: sequence database (includes GenBanlk) UniGene: gene-oriented clusters of transcript sequences

(=]

Protein: sequence database CDD: conserved protein dormain database

Genome: whole genome sequences 3D Domains: domains from Entrez Structure

(=]

structure: three-dimensional macromolecular structures

UniSTS: markers and mapping data

=

Taxonomy: organisms in GenBank PopSet: populstion study data sets

.
‘ I I Ck Iml SMP: single nucleotide polymorphism
Gene: gene-centered information

n

[
5&—?@'.%\9

=
i

GED Profiles: expression and malecular abundance profiles

=

GED DataSets: experimental sets of GEO data

=]

it HomoloGene: eukaryotic homology groups Cancer Chromosomes: cytogenetic databases

=

PubChem Compound: unique small malecule cherical structures

=]

PubChem Substance: deposited chemical substance records GENSAT: gene expression atlas of mouse central nervaus system

P
1

=

@ PubChem BioAssay: hinactivity screens of chemical substances

L

=

E Genome Project: genome project information Probe: sequence-specific reagents

] Is: detailed inf ti bout th ls indexed in PubMed and . .
u Ult:n':.:irrnEantsrezed:l::balsnegrma ol tE:21eks WIS JeIEiitn=1E (nelzseste) t [AERIISE! Sin % MeSH: detailed infarmation abaut NLM's controlled vocabulary
m NLM Catalog: catalog of books, journals, and audiovisuals in the MLM

collections .

Enter terms and click "0 to run the sesrch agsinst ALL the datsbazes, OR
Click Database Mame or [oon to oo directly to the Search Page for that database, OR. "
Click Question Mark for s short explanation of that datsbasze.

Done




Accession num Length
— Type

DOE63E95 519 bp RML linear VEL Z1-AUG-Z006
TION HIV-1 isolate patienti.egpd4l.wd4s8 clone 5 from France envelope
glycoprotein (env) gene, partial cds.

. LCCESSICN — DQS63B835 .
T e k Ord' hIV_l VERSION DOEGISYE.1 GI:112379255 4—u %uencel
. KEYWORDS ;
V Human imunodeficiency wvirus 1 (HIV-1)

ORGANIZM Human impmunodeficiency wvirus 1
Viruses; Retro-transcribing viruses; Retroviridae;
Orthoretrovirinae; Lentivirus:; Primate lentivirus group.

REFERENCE 1 (bases 1 to 519)

AUTHORS Labrosse,B., Morand-Joubert,L., Goubard,i., Rochas, 5.,
Labernardiere,J.L., Pacanowski,J., Meynard,J.L., Hance,i.J.,

,..\.-\' % H Clavel,F. and HMammano, F
= ,F. ,F.
jﬂg . S w |14 NUCIeotlde TITLE Role of the envelope genetic context in the development of
— __Pu B Nuclzotide Pr Genome Sk enfuvirtide resistance in human irmmunodeficiency wvirus type
) v |for i1 i Save Search 1-infected patients
4 v 4 Y ¥ 3 JOURMAL J. Wirol. 80 (17), 8807-88519 (2008)
| Limits | Previewindex | Histary | Clipboard | Details | PUBMED 16912327
Display | Summary _v_fsmwlzl V| Sendte v REFERENCE Z (bases 1 to 519)
= 5 : AUTHORS Labrosse,B., Morand-Joubert,L., Goubard,i., Rochas, 5.,
‘ All: 169797 ‘ bacteria; 3. | mRMA; 4267 | Refseq 1529 [X] Lebernardiere, J.-L., Pacanowski,J., Meynard,J.-L., Hance,i.J.,
Show only records from: CoreMucleotide (167833), EST (296), GSS (1868). Wrhat's this? Sl ek CT Rl g
TITLE Direct Submission
Items 1 - 20 of 169797 JOURMAL Submitted (18-JUL-2006) Unite de Recherche Antivirale Inserm USSE,
46 rue Henri Huchard, Paris 75015, France
[11: DO8638%E Reports FEATURES Location/Qualifiers
HIV-1 1solate patiett2 egpd 1. w48 clone & from France envelope glycoprotein (env) gene, partial cds source 1..519
2i112379290)gbDQ863886.1|[112379220] forganisw="Human irmpunodeficiency wvirus 1"
: fwirion
[2: DOB63885 Reporis fmol type="genomic RNAT
HIV-1 isolate patiett2 egpd 1. w48 clone 5 from France envelope glycoprotemn (env) gene, partial cds /isolate= "patientZ.egpdl.wdsT
i 112375288|gb[DQ863885.1|[112379288] /isolation source="patient Z at week 438"
Jdb_xref="taxon:11676"
[03: DORA38%4 Repaorts /olone="gr
HIV-1 isolate patient2 egpd 1. w48 clone 4 from France envelope glycoprotein (env) gene, partial cds Joountry="France"
=|112375286|gb[DOBE3354.1|[112375286] gene <1..>519
_ fgene="env"
[Cld: DOB638SE3 Reports cog <1..>519
HIV-1 isolate patient2 egpd 1 w48 clone 3 from France envelope glycoprotem (env) gene, partial cds /gene="env"
2| 112375284|gb[DOB6383.1|[112379284] /note="ectodomain of the transmenbrane envelope
glycoprotein”
[15: DOBE3852 Reports Joodon start=1
HIV-1 isolate patient? egpd 1.w48 clone 2 from France envelope glycoprotein (env) gene, partial cds . / produEt,= renvelope glycoprotein®
21|112375282]sb[DOQBE3852 1|[112375282] Prota n umc /protein id="ABI16427.1"
fdb xref="GI:112379289"
[6: DQB63891 RERats /translation="AIGALGANFLGFLGAAGSTHGALALTL TVOARQLLSG IVOQONN
HIV-1 izelate patient? egpd 1.w48 clone 1 from France envelope glycoprotemn (env) gene, partial cde LLEAIEAOOHLLOL TVWG IKOLOARVL AVERTLODOHLLG INGCSGEL IC TTTVE NN
g 112379280(g6DQB63851.1|[112575280] SWSNKSLEE IWDNNTWHQWDRE ISHYTSF ITTL IEKAQNOQEKNEQELL ALDEWASLY

NWFDISEWLWYIE™
ORIGIN
1 goaattggad cactaggags CRLULLCCLT QUULLCLLOY gageageady sagcactatd
61 ggogoagody CactgaCOot JRCOILacay gooagacaac LULLUgLotoy tatagoogoas
121 cagoagaacs aCCLOCLgay agotatbigay JOgCaacaac atctgitgoa actoacagto

Nucl eotide Sequence



Search GenBank by Accession
Number

p— . XX€3 ;
> NCBI @ ‘o o SNucleotide

Searu:hl Mucleatide bd IforiDGBESBBE x

Mucleotide Frotein Genome Structure

I Go Clear | 2ave Search

[ Limits | Previewindex | Hdtqry | Clipboard | Details |

About Entrez Displaj,r| Summary W) hu:uwi 20 Vl Send to V|

Entrez Nucleotide |A||:1 |bacteria: 0 T mRMA: 0 T Reme EI
HER ST (0), GS5 (o). [What's this?]

Show only records from: CoreMucleotide (1),

Entrez Tools []1: DOSE3895 Reports
HIV-1 izolate patient? egpd 1 wd B clone 5 from France

gi|112379258|gb|DQ863825. 1|[112375285]

welope glycoprotein (env) gene, partial cds

LinkOut

bty BICEI (G

= ] rESOUICES

Type: accession number



Click

BLAST Search GenBank and other DNA data

7 May 2006 : BLAST 2.2.14 released

“Z NCBI — BLAST

About

Latest ne

The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity hetween seguences. The
program compares nucleotide or protein sequences 1o sequence databaszes and calculates the statistical
significance of matches. BLAST can be used to infer functional and evolutionary relationships hetween
sequences as well as help identify members of gene families.

Nucleotide

® Cluickly search for highly similar seguences
{megablash

* Cickly search for divergent sequences
fdizcontiguous megablast

* Rycleotide-nuclentide BLAST ihlastn)

Protein

® Protein-protein BLAST (blastp)

* Position-specific iterated and pattern-hit
initiated BLAST (PEl- and PHI-BLAST)

# Search far shor, nearly exact matches

» Searchthe conserved domain database

Search for short, nearly exact matches frpshlast
* Search trace archives with megablast ar * Protein homalogy by domain architecture
discontiguous megahlast fcdart
Translated Ganomes

* Translated query vs. protein database

* Human, mouse, rat, chimp, cow, pig, dog,

(blastd sheep, cat
» Protein query ws. translated datahase » Chicken, puffer fish, zebrafish
thlastn) s Fly, honey bee, other insects
* Translated gquery ws. translated datahase * hicrobes, environmental samples
{thlast) * Plants, nematodes
* Fungi, protozoa, other eukaryotes
Special Meta

# Search for gene expression data (GEO
BLAST)

Align two sequences (hlZsedq)

Screen for vectar contamination (WecScrean)
Immunoalobin BLAST {laBlash

SHP BLAST

* Retrieve results




nucleotide-nucleotide ]3 L I& S rl1I

Frotein Retrieve

—

|goasttggagoact aggagetatyttoottgyyt to b tyggageagoayy All
lmagcactatgygogoagogyoac tyacycigacgyt acagyocagacanc |
[tyttgtotgytatagytgoaacayoayaacaatctgetyagagctartgag

Jearch |gcgcaacaacat,ct,gt,t,gcaact,cacagt,ctggggcattaagcagctcca
gycaagagtoctyye iyt gyaaagatacctacagyatcageacctoctagy
!gaattt,ggggt,t,gc:t,c:t,qgaaaac:t,cat,c:tqc:ac:c:ac:t,ac:t,gtgc:c:ttgg i

et subsequence From: ‘ ETD' ‘

Choose database [nr M

Rank list of ssmilar DNA

formatting B LA S T

an RID|

Protein

Tour recuest has been successfilly submitted and put mto the Blast Queue.

Query = (519 letters)

The request ID iz [1156777820-29076-1937425455320 BLAST G4

The results are estimated to be ready in 13 seconds but may be done sooner.

Please press "FORMAT!" when you wish to check your results. Vou may change the formatting options for your result

other valid request ID to see other recent jobs.

) RID-1156777820-29076-193742948320.BLASTOH,

Fle Edt Vew G Bookmaks Took Help

Mozilla Firefox

Ao

\JJ M L[\,' @ @ LA @ ‘% it fwasnnnchi.nlm i, gov/ELAST Blast.cg

MEW

stance tree of results

Sequences producing significant aligmeents:

51| 112379268  gb | DQB63695. 1| HIV-1 isolate
5i/112379254 gb | DQB63E76. 1| HIV-1 isolate
1112379160 gh | DQ&E3830.1]  KIV-1 isolate
11112379178 gh | DQ3832.1]  HIV-1 isolate
5i[112379162 | gb|DQB63E31. 1 HIV-1 isolate
§i|112379264 gb | DQB63693. 1 HIV-1 isolate
51/ 112379266  gb| DQB63604. 1| HIV-1 isolate
91/112379182 | gb | DQB63841. 1| HIV-1 isolate
51| 112379168  gb | DQB63634. 1| HIV-1 isolate
5i/112379164 gb | DQB63632. 1| HIV-1 isolate
U1/112379156| gb | DQB63E2E. 1| HIV-1 isolate
5i[112379190] gb | DQB63645. 1| HIV-1 isolate
5i[112379168  gb | DQB63644. 1| HIV-1 isolate
Ui/ 112379166 gb | DQB63E43. 1 HIV-1 isolate
§i[112379164 | gb | DQB63E42. 1| HIV-1 isolate
§i[112379174] gb | DOB63637. 1 HIV-1 isolate
51/ 112379166 gb| DQB63633. 1] HIV-1 isolate
5i|112379158  gb | DQB63620. 1 HIV-1 isolate
911112379154 gb | DQB63827. 1| HIU-1 isolate
51| 112379286 gb| DQB63694. 1| HIV-1 isolate
51| 112379160| gb | DQB63640. 1 HIV-1 isolate
Ui[112379172 | gb | DQB63E36. 1 HIV-1 isolate
51/ 112379170 gb | DQB63635. 1| HIV-1 isolate
§i|112379152 | gb | DQB63626. 1 HIV-1 isolate
5i|112379264 gb | DQB63663. 1 HIV-1 isolate
§i[112379272 | gb | DQB63667. 1] HIV-1 isolate
51/112379270| gb | DQB63886. 1| HIU-1 isolate
51| 112379280 gb | DQB63891. 1| HIV-1 isolate
5i/112379278  gb | DQB63690. 1 HIV-1 isolate
Ui/ 112379260| gb | DQB63E61. 1| HIV-1 isolate
5i[112379256 | gb | DQB63E79. 1| HIV-1 isolate
§i/112379220) gb | DQB63665. 1| HIV-1 isolate
5i/112379139| gb | DQB63E50. 1 HIV-1 isolate
5i/112379200| gb | DQB63696. 1 HIV-1 isolate
51| 112379262 | ob| DQB63692, 1| HIV-1 isolate
5i[112379274| gb | DQB63606. 1| HIV-1 isolate
§i[112379176 | gb | DQB63636. 1| HIV-1 isolate
91/112379276  gb | DQB63889. 1| HIU-1 isolate
51| 112379268  gb | DQB63665. 1| HIV-1 isolate
§i|112379258  gb | DQB63660. 1| HIV-1 isolate
U1/ 112379207 gb | DQB63654. 1 HIV-1 isolate
51| 112379203 | gb | DQB63852. 1| HIV-1 isolate
§i|112379248  gb | DQB63E75. 1 HIV-1 isolate
Ui[112379233 | gb | DQB63E67. 1| HIV-1 isolate
§i|112379225 | gb | DQB63663. 1| HIV-1 isolate
§i[112379217) gb | DOB63650. 1 HIV-1 isolate
§i[112379252 | gb | DQB63E77. 1| HIV-1 isolate
51/ 112379250| gb | DQB63E76. 1| HIV-1 isolate
51/112379242 | gb | DQB63E72. 1| HIV-1 isolate
§i/112379238  gb | DQB63E70. 1| HIV-1 isolate
§i/112379236 | gb | DQB6366C. 1| HIV-1 isolate
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3. Protein Sequence Database:
UniProt, SwissProt and PIR

| il ExPASy Home page | Site Map | Search ExPASy ‘ Contact us | PROSITE Proteomics tools
&Nl P Ot' Search | Swiss-ProtTrEMBL w | for |hiv-1
) Swiss-Prot

X ‘5:' .4 Protein knowledgebase 1Dy
Sy - t TrEMBL ru.u':rlvlargfrg.gn resource
“suwissprot »

Computer-annotated supplement to Swiss-Prot

PIR (Protein Information

The UniProt Knowledgebase consists of.
Resource) .
. A . . + UniProtKBISwiss-Prot; a curated protein sequence database which strives to provide a high level of annotation (such as the description of the function of a protein, its
U n| Prot | S a Comb| na“ On Of domains structure, post-translational modifications, variants, etc ), a minimal level of redundancy and high level of integration with other databases [Wore details / Refere
{Linking to Swiss-Prat f User manual /f Recent changes / Disclaimer]
. + UniProtKBITrEMBL; a computer-annotated supplement of Swiss-Prot that contains all the translations of EMBL nuclectide sequence entries not yet integrated in
SwissProt and PIR Swiss Prot

These databases are developed by the Swiss-Prot groups at SIB and at EEBIL

UniProt Knowledgebase Release 8.5 consists of: » Swiss-Prot headli
UniProtKBJSwiss-Prot Release 50.5 of 22-Aug-2008: 230150 entries (More statistics) 10000 Species in UnProlkBiSwiss-Protl (Read more..)
UniProtKBITrEMBL Release 33.5 of 22-Aug-2006: 3081935 entries (More statistics) P : : -

SRS - Access to UniProtkKBrSwiss-Prot, UniProtK BTrEMEL and other databases using the Sequence Retrieval Systemn
+ Full teat search in the UniProt Knowledgebase

Advanced search in the UniProt Knowledgebase by description, gene name and organism (can be used to create himl links to UniProt Knowledgebase queries)
+ Taxonomy browser (NEWWT)
+ BLAST similarity search

+

by description or identification (any word in the DE, OS5, OG, GM and ID lines )
+ by citation (RL line, UniProtkBSwiss-Prot only)

+ Retrieve a list of UniProtkKB entries
« Randomly retrieve a UniProtikKB entry

« UniProtkKB SequencefAnnotation Yersion Database
+ Swiss-Prot 1D tracker

Database sgarch by fields
Free Text Search



Fields search by SRS Free Text Search

UniProt Knowledgebase (Swiss-Prot/TrEMBL)

[ Top Page ][ Cluery Form ][ Cluery Manager ][ Wiew Manager ][ Databanks ] Help. Full text search
The search is perdformed on the current biweskdy LinProl Knowledgebase releass (Swiss-FProt and TIEMEL)
(UniProtiBISwiss-Prot Release 506 of 22-Aug-2006, 230150 entries: UniProtKBITrEMEL Release 336 of 22-Aug-2006, 3081536 entries)

Search SWISS PROT TREMEL The index has Bisen crasted by the Glimpss search engine

p Combine searches with | AND A Append wildcard ™ to words. St

AccNurnber 5
SubmissionDate w For more directed searches, you can use the Advanced search form, or the Sequence Retrieval System SRS
Organism hd

Tnclude fields | 1D || Entry Listin chunks of | 100w

; t ccNumber

G Date Sequence Format | * default*  +

. . SubmissionDate .
Display in Diescription Tse view | Shon Description |
® List GeneMame

O table Kesywards v Retrieve set of | entry v B | S h

Alternative Cluery Farm Separate muitiple values by & (and), | for), ! (and not)

SIB BLAST Network Service

This MCEI BLASTZ service is mairtained by the Swiss Institule of Bioinformatics

Chck on the ® ICoNs to BCCeSS the onbne BLAST help

number or

Enter & Swiss-ProbTrEMBL sccession number or 8 PROTEIN sequance in RAW format,

Cutput format | HTML v

Fun BLAST | or [ Reset Form

Cheose the appropriate BLAST = program and © datab

) blastp - query against the UniProt Knowledgebase (Swiss-Prot+ TIEMBL)



SwissProt Blast Search Results

SIB BLAST Network Service

This NCBI BLASTZ service is maintained by the Swiss Institute of Bicinformatics.

Reguestupds
Quick BlastP sean
[Entry histo

UniProtKB/TrEMBL entry
Q1AIG7

Click onthe # icons to access the online BLAST help

# Accession number or sequence

Entera Swiss-Prot IEMBL accession number ar a PROTEIN sequence in RAW farmat [Entry info] [Name and origin] [References] [Comments] [Cross-references] [Keywords] [Features] [Sequence] [Tools]

Note: most headings are clickable, even if they don't appear as links. They link to the user manual or other documents.
Entry information

1IGALGANFLGFLGLAGSTHGALALTLTVQARQLLSG IVQQONME
LLRAIEAQOHLLOLTVWIGIKQLOARVLAVERYLODQHLLGIWGCSGRLICTTTVE NN
SWSNKSLEEIVDNMTUMQUDREISNYTSF ITTLIEKACNQQEKNEQELLALDEWASLY

[UFDISKULUTIK Entry name QIAIGT_SHIV1
Primary accession number Q1AIGT
Secondary accession numbers Mone
Integrated into TrEWBL on July 11, 2006

Sequence was last modified on July 11, 2006 {Sequence version 1)
Annotations were last modified on - July 11, 2006 (Entry version 1)
Name and origin of the protein

Fun BLAST | or Protein name

Output format | HTML v

Envelope glycoprotein [Fragment]

Synonyms Mone
Gene name Name: env
Choose the appropriate BLAST » program and @ database: Fram Human immunodeficiency virus 1 [TaxD: 11676]
© blastp - query against the UniProt Knowledgebase (Swiss-Prot + TrEMBL) Taxonomy Viruses, Retro-transcribing viruses; Retroviridae, Orthoretrovirinae; Lentivirus, Primate lentivirus group.
References
[ NUCLEQTIDE SEQUENCE

Loutfy MR, Walmsley 5 L Raboud M Montaner J S G Wynhoven B Brumme ZL Mo T, Smaill F Rouleau D, Gill J , SchlechW | Gough k., Rachlis A, Cameron B,
Lapointe M., Trottier B., Shafran S, Harrigan PR ;

"Assay of HIY gp-41 amino acid sequence to identify baseline variation and development of mutations in patients failing enfuvirtide.",

Submitted (MAY-2005) to the EMBL/GenBank/DDBJ databases

~ || SubmitQuery || Selectupto.. FolNteaiias o]

[ Include query sequence Copyright

Copyrighted by the UniProt Consortium, see hitp:/wwew uniprot org/terms. Distributed under the Creative Commans Attribution-NoDerivs License
Cross-references

List of potentially matching sequences

Send selected sequences to | Clustal W (multiple alignmen)

Db AC Description Score E-walue
) ) Sequence databases

[0 tr 1LT67 S9HIVI Envelope glycoprotein (Fragment] [env] [Human im... 275 &e-73 -
D tr m4a017 SHT¥1 Enmvelope glycoprobein (Fragment] [env] [Human in... 271 Se-72 EMBL DQO76989; AAZB4395 1, - Genomic_RMA.[EMBL [ GenBank / DDEJ] [CoDingSequence]
[ tr Q1aIve _SHIV1 Envelope glycoprotein (Fragwent) [env] [Human im... 271 Se-72 3D structure databases
[0 cr QzMN45 _SHIV1 Env protein [env] [Human immunodeficiency virus 1] 271 Se-72 ModBase Q1AIGT
[0 tr 04ADE1 _SHIV1 Envelope glycoprotein (Fragment) [env] [Human im... 271 7e-72 2D gel databases
[0 tr 0SE1R6 _SHIVL Envelope protein [env] [Huwan immunodeficiency v... 271 7e-72
O tr otatps :QHIVI Envelope glycoprotein (Fragment) [env] [Human im... 271 9e-72 SWISS-IDPAGE Get region on 2D PAGE
[0 tr 01a733 _SHIV1 Envelope glycoprotein (Fragment) [env] [Human im... 271 Se-72 -
O vr 72993 _SHIVI Env protein [env] [Huwan imwunodeficiency virus 11 270 1e-71
[0 tr QIATED _SHIV1 Envelope glycoprotein [Fragment) [env] [Human im... 270 2e-71
[0 tr o1a711 _9HIV1 Envelope glycoprotein (Fragment) [env] [Human im... 270 2e-71
[0 tr QIAIE1 _SHIVL Envelope glycoprotein (Fragment) [env] [Human im... 270 2e-71
[0 tr 01a712 SHIVi Envelope glycoprotein (Fragment) [env] [Human im... 270 2e-71
[0 tr o1A714 _9HIV1 Envelope glycoprotein (Fragment) [env] [Human im... 270 2e-71
[0 tr 0zNMU? _SHIVL Envelope glycoprotein [env] [Huwan imwunodeficie... 270 2e-71
[0 tr QEEFNO _9HIV1 Envelope glycoprotein [env] [Human immunodeficie... 270 2e-71
[0 tr 0SDLS0 _9HIV1 Envelope glycoprotein [env] [Human immunodeficie... 270 2e-71
[0 tr 06ECO4 _SHIVL Envelope glycoprotein (Fragment) [env] [Human im... 270 2e-71
[0 tr 973336 _9HIV1 Envelope polyprotein [env] [Human immunodeficien... 269 3e-71
[0 tr o1AIDS _9HIV1 Envelope glycoprotein (Fragment) [env] [Human im... 269 3e-71
[0 tr QIAIEZ _SHIVL Envelope glycoprotein (Fragment) [env] [Human im... 269 3e-71
[0 tr Q1AIU7 _9HIV1 Envelope glycoprotein (Fragment) [env] [Human im... 269 3e-71
[0 tr ozumks _SHIV1 Env protein [env] [Human immunodeficiency virus 1] 269 3e-71
[0 tr 092903 _SHIVL Envelope glycoprotein [env] [Huwwan imwunodeficie... 269 3e-71
[0 sp P35961 ENV_HV1YZ Envelope glycoprotein gpl60 precursor (Env p... 269 3e-71
[ tr Q1aID5 _SHIV1 Envelope glycoprotein [(Fragwent) [env] [Human im... 2659 32-71



} Walcome to PIR [Protein Information Resource] - Mozilla

Eile Edit Wiew Go Gookmarks Toaols  Help {:}
- - 0 @) [ nttpiiiov.gsorgstonn.sduy 0« [C |
22 GenBank Overview || Welcome to PIR [Protein Information...
1
s iy, : 7
Protein Information Resource B 9
* Toxt search: | [

INTEGRATED PROT
FOR GENOMIC A ROMIC RESEARCH

The Univgirsal Protein Resurce (UniProt) provides the scientific
communify with a single, cgntralized, authoritative resource for
protein fequences and funcYonal information.

/ \

Uni
the universal protein resource
UniProtKB | UniRef | UniParc

» Cument release: 8.5

s roClass iProL INK
Protein Family Glassification System ntegrated Protein Knowledgenase Literature. Information & Knowledge

Classification reflecting
evolutionary relationships
of full-length proteins

" Value-added reports for
UniProtkB and unigue ology development
UniParc proteins -

® Functional analysis and n/gene names and
protein 1D mapping

*Sample protein report*

Functional site and
name rules

DATABASE: iProclass

UniProtke

Froteomics Admin, Use single letter amina
" PIR Grid-Enablegfent: acid code

Data node on NCfs caBls

SITE MAP | TERMS\QF USE

Home | About PIR | Databases | Search/Analysis | Download | Support

m Copyright @ 205 - 2006 Protein Information Resource, Georgetown University Medical Ci
3200 Whitehaven Street, NW, Suite 1200, Washington, DC 20007, USA

Done

Sequence Search Text Search



Frotein Information Hesource
L8 LiniProt [ SETILM MEMEER

About PIR Databases Search/Analysis Download

I HOME /Search / BLAST Search

Retrieve sequences similar to your query

1. Select a database: @ UniProtKB (or restricted by organism)
C unirRef100

2. Insert the guery sequence below {single letter amino acid code)
or enter "=" followed by a UniProtkB identifier:

ATGALGAMFLGFLGAAGSTHGAALL TLTVOARQL LG IV QOO
LLEATEAQOHLLOLTVWGIEQLOARVLAVERYLOD OHLLGIWGCIGEL ICTTTWVE WM
AWMENESLEE IWDNMTUMQWDRE ISHY T3F IV TLIEKAQNQOEFNEQELL AL DEWASLTH
HWFDISEWLWYIE

Optlons O

[ Submit ][ Reset ]

Example: P53039 {annotated output)

Mote: DO MOT repeat search within a short period without waiting for results.
Delays may be experienced due to heavy loads on our server ar network traffic,

http://pir.georgetown.edu/
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Frotein Information Resource

Text Search:

§=3) |Shnw Query Sequem:el:l| | Help? |

250 proteins | 13 pages | 20 / page |

K<

[l 2] 3]4]s

>3

BLAST Search Result {(UniProtkKB)

Save Result As:

“TABLE | “FASTA

[ check L analyze

» BLAST «FASTA = Pattern Match e Multiple Alignment » Domain Display

S§Search BLAST Search

[l protein AC/ID = | Protein Name - Length | Organism Name % |PIRSFID o 5 P T == E T

' ' ' : ' - |Owverlap 7 |%oiden 7 E-Value 7 Score 7 Alignmenl

[ Q9E1R6/Q9E1RG_SHIV1 Envelope protein 851 |Human immunodeficiency virus PIRSFOO3843 |173 89 1e-86 320 ——
'Pr*lass UniProt KB/ TrEMBL BioThesaurus

[0 QIHS90/Q1HS90_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency virus 173 88 7e-86 318 —
i lass  UniProtKB, TrEMBL BioThesaurus

[0 $iHs80/01HSS0_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency virus 173 88 Ee-86 318 ——
iProClass  UniProtKB/TrEMBL BioThesaurus

[/ Q1HS86/Q1HSBE_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency wvirus 173 88 6e-86 318 ——
iProClass  UniProtKB,/TrEmBL BioThesaurus

Q1HS89/01HSE9_9HIV1 Envelope glycoprotein 852 |Human immunodeficiency virus 173 88 Te-86 318 ——
iProClass  UniProtKB/TrEmMaL BioThesaurus

Q44400/Q44400_9HIV1 Envelope glycoprotein ... 677 |Human immunodeficiency virus 173 87 le-85 317 ——
iProClass  UniPeotKB/TrEMBL BisThesaurus

[0 Q1HS91/01HS91_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency virus 173 88 Be-86 317 ——
iProClass  UniProtKB/TrEMBL BioThesaurus

[0 Q1HS84/01HSB4_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency wvirus 173 88 Be-86 317 —
iProClass  UniProtKB,/TrEmBL BioThesaurus

[ Q1HS85/01HSB5_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency virus 173 88 Be-86 317 ——
ProClass  UniProtKB/Tremar BioThesaurus

[0 9Q1HS88/01HSS5_9HIV1 Envelope glycoprotein 851 |Human immunodeficiency virus 173 88 Se-86 317 ——
ProClass  UniProtKB/TrEMBL BioThesaurus

[0 Q1HS93/01HS93_9HIV1 Envelope glycoprotein 852 |Human immunodeficiency virus 173 88 Be-86 317 —
iProClass  UniProtKB,/TrEMBL BioThesaurus

[0 Q1HS592/01HS92_9HIY1 Envelope glycoprotein 852 |Human immunodeficiency wvirus 173 88 Be-86 317 —
iProClass  UniProtKB,/TrEMBL BioThesaurus

Click




iProcClass Summary Report for UniProtkKB Entry: Q9E1RG

Protein Wame and D

Related Sequences BioThesaurus ID Mia

UniProtkB ID UniProtkB Accession Protein Mame
QUEIRE_9HIV1 |ooE1RE |Envelope protein

GenPept: AAG22515.1

Source Organismn: Human immunodeficiency virus 1
Taxon Group: Virus

TERIBIMEIS) MCET Taxon: 11676

Lineags! Viruses; Retro-transcribingviruses; Retroviridae; Orthoretrovirinas; Lentivirus; Primatelentivirusgroup,
Gene Mame eny
Keywords aids; envelope protein; transmembrane

Bibliocgraphy

wifiew Bibliography Information wSubmit Bibliography
PubMed: PMID: 10954542

DMNA Seguence

GenBank/EMBL/DDB]: AF2F7072

Malecilar Function
GO:0005198: structural molecule activity [INTERPRO; evidence: IEA][SPEW,; evidence:IEA]
Celiular Component

Ontology GOi0016021 integral to membrane [SPEW; evidence:IEA]
G0:0019021 viral envelope [INTERPRO; evidence: IEAI[SPE\Y; evidence: IEA]
GO:0019028: viral capsid [SPEW; evidence: IEA]
Structure Modbase: Q9E1RG Target Region: (82-486), Sequence Identity: 86.00%, E-value: 0, Model Score: 1.00, Template PDB Code: 109m:G

Uniref

UniRef100 QOE1RG; UniRefod QOE1SE; UniRefS0 P17281

PIRSF

PIRSFOO025432 type E retrovirus eny polyprotein

Pfam Domain

Pfam: PEOOS16: Envelope glycoprotein GP120 (33-505)
Pfam: PEO0S17: Envelope Polyprotein GP41 (514-851)



4. Protein Data Bank

| ] _
) reSS FROTEIN DATA BAY
L] Contact Us | Help | Print Page

An Information Portal to Biclogical Mac
As of Tuesday Aug 22, 2006 EJ there are 39320 Struc

Tutorial About This Site

B Getting Started

o Central repository of S

P Dictionaries & File Formats

- b Software Tools
rote| N an R -
W BioSync

P General Information

® pcknowledgements

ructures =
» Support search by id,
author, or keyword

Welcome to the RCSB PDB

The RCSB PDB provides a variety of tools and resources for studying the structures of biological macromalecules and
their relationzhips to sequence, function, and disease.

The RCSE is a member of the wwPDB whose mission is to ensure that the PDB archive remains an international resource
with uniform data.

This site offers tools for browsing, searching, and reporting that utilize the data resulting from ongoing efforts to create
a more consistent and comprehensive archive,

Information about compatible browsers can be found here.

A narrated tutorial illustrates how to search, navigate, browse, generate reparts and visualize structures using this
NEW Site. [This requires the Macromedia Flash playr download]

Comments? info@resh.org

Molecule of the Month: AAA+ Proteases

How would you make a protein cutting machine that would be safe to use inside a cell? Digestive proteases like
trypsin and pepsin are small and efficient-they diffuse up to proteins and start cutting. This would never work
inside a cell, The cell needs to have more control, so that only obsolete or damaged proteins ars destroyed. The
AhA+ proteases are one solution to this problem. They use two tricks to ensurs that only certain protsins are
destroyed. First, they hide the protein destruction machinery inside a closed container, and second, they use a
special protein pump to feed proteins into this destruction chamber,

= More ...

m Previous Features




Search by ID (most common)

e A MEMBER oF THE |

| ] An Information Portal to Biological Macromolecular Strun
PROTEIN DAT '_\ BANK As of Tuesday Aug 22, 2006 Bl there are 38320 Structures @ | PDB Stal

Contact Us | Help | Print Page

Home| Search | Sl:ructl.lre] Queries | Shucture Summaryr‘l Biology & Chemisty| Materals & Methods| Sequence Details| Geomeby

1E6J Images and Visualization

i m 1E6J
= Binlogical Molecule / Asyrmmetri
P Download Files Title CREYSTAL STRUCTURE OF HIV-1 CAPSID PEOTEIN (P24) IN COMPLEX WITH FAB13B5
B FASTA Sequence . . S
n _ Berthet-Colominas, C., Monaco, =., Movell, A., Sibai, G., Mallet, F., Cusack, =.
P Display Files Authors

b Display Molecule

Monaco-Malbet, S., Berthet-Colominas, C., Novelli, &., Battai, N., Piga, N., Cheynet,

R R Primary V., Mallet, F., Cusack, S. Mutual Conformational Adaptations in Antigen and Antihody Upon Camplex

b Structure Analysis Citatjon  Formation hetween an Fab and HIV-1 Capsid Protein P24 Structure Fold Des. v pp 1069, 2000
AU History Deposition 2000-08-18 Release 2000-11-27
Experimental

Wethog Tree M-R&Y DIFFRACTION Data B [EDS |

Resolution[d] & R-value R-Frae Space Group
Parameters  5np 0.210 {obs) 0.284 e g s e
Display Options
: Length [4] a 193.08 b 4560 ° 132.47 KNG
(et Angles [*] alpha 90.00 heta 132.41 gamma 90.00 Irmal
WebMol
Molecuiar Protein Waorkshop
Description  FPolymer: 1 Malecule: IMMUNOGLOBULIN  Fragment HEAVY CHAIN 1-219 Chains: H - Other GuickPDE
Asymmetric Details: OBTAINED BY PAPAIN CLEAVAGE (FAB) all Irmages

Unit Polymer 2 Molecule: IMMUNOGLOBULIN  Fragment: LIGHT CHAIN 1-210  Chains: L Other
Details: OBTAINED BY PAPAIN CLEAWVAGE (FAB)
Folymer 3 Molecule: CAPSID PROTEIMN P24 Fragment GAG POLYPROTEIN RESIDUES
142-351 wutation: YES  Chains: P Other Details: HISE TAG AT N-TERM, PRC1 AND ILEZ2
DELETED, C-TERMINUS MODIFIED

Functional

Class Hiv Capsid Protein {(p24)

Source Polymer: 1 Scientific Name: Mus musculus =) common Mame: House mouse  HOUSE mouse Polymer. 2 Scientific Name: |

musculus =Y Common Mame: House mouse House mause Polymer: 3 Scientific Mame: Human immunodeficiency virus
(clone 12} =Y comman Mame: Hiv-1 Expression systern: Human immunodeficiency virus type 1 {clone 12)

SCOPCIa;sIﬁ_caﬁgﬂ Dormain Info Class Fold Superfamily _ Family . Domain _ Species



Seguence and Detalls

a memeer orF THE S PD B
An Information Portal to Biological Macromolecular Structures

F;'l)'l' EIN DATA BANK As of Tuesday Aug 22, 2008 there are 38320 Structures @ | PDE Statistics @
e —_—

o

P

Contact Us | Help | Print Page

[ _Hnm_e: Search !’ Structure -Queriés: | Shucture Summary | .Binlngy & Chemistr;r" paterials & Methnd-si Sequence Detailsl Geomeh:y:

- m 1E6J Sequence Details SEEA

Download Files

= W PDB File i - ) -dl chair 1

~ M PDB gz Description IMMUNOGLOBLULIM

~ W PDB File (Header) Type polypeptide(L)

= W mmCIF File Polymer Id 1

“ W mmCIF gz Number of residues 219

W FMGIF Fils (Header) Domains d1ebjhl: Immunoglobulin heaw chain variable domain, YH
- B PDBML/<ML File d1eBjh2: Immunoglobulin heawy chain gamma constant
BB B g2 domair 1, CH1-gaminad

© B PDBMLAML File (Header] Sequence and Secondary Structure

* W Structurs Fsctors File Key: —- _ e strand, L = turn, TEKNGOTNCY = disulfide bond
© W Struckure Factors gz = alpha helix, - 310 helix, VMWV = i hsix,

- W Biological Unit Coordinates Greved out residues have no structural information

© B FASETA Sequence
P Display Files A B A B B B
ClipdayMcleriile BV SCGAELARPEASVEMS CRASGYTERTSYTMHWVEORPEOCLEWIGY INPSSEY SINY
© B Image Gallery 10 20 W 40 50 60

© W KING Viewer

A A B B B

- B Jmol Viewer W l V I V I I l
NEKFKDKRTLT!\DKSSSTRYFQLSSLTSEDSRWTCSRP'\T\FRLGWFDWCEGSTLTVSS
-+ B webMol Yiewer

70 BO 1] ioad 110 120

© M Protein Workshop c D o C E E o o
o Rasmal Viewer e — e e <L
{Plugin required) AKTTEPSVYPLAPGSAAQTNSMVTLGCLVKGY FRPEEVTVIWNS G LSSGVHTFPAVLOSD
Swiss-PDB Viewer . 130 ' 140 : 150 . 160 ' 170 . 180

{Plugin required)
@ KiNG Hslp - — [T oy | oy

@ Irnal Help LYTLSSSVIVESSTWESETVICNVAHPASSTEVDEEIVE
T T T T T T T

—



5. Gene and Proteln Function
Database: Gene Ontology (GO)

3 the Gene Ontology - Mozilla Firefox

FEile Edit “ew Go Bookmarks Tools Help
<}:| - Ep - @ @ @ ¥ htkp: e, geneontology  orgl ~| @ Go Q'
pmtain secondary structure prediction - Go... RCSE PDE @ Query Resulks " Loading...

Search

the Gene Ontology

gene or pratein name

Open menus

Home

FagQ

Downloads
COntologies
Annotations
Database
Mappings to GO
Teaching Resources
Monthly Reports

GO Tools

Documentation

About GO

GO Editor Guides

Contact GO

Site Map

Gene Ontology Home

The Gene Ontology project provides a controlled vocabulary to describe gene and gene product attributes in any organisr
Resd more. .,

Popular Links

Search the Gene Ontology Database

rhpd] GOl
@ gene or protein name OGO term or ID

This search uses the browser AmiGO. Browse the Gene Ontology using AmiGo,

GO website

+ 50 downloads: incuding ontology files, annotations and the GO database

+ Tools for using GO, including DBO-Edit downloads and AmIGO

+ Request new terms or ontology changes via the SourceForge tracker system: help with new term submission is available,

+ [Eeefmeanon) on all aspects of the GO project and [HiEfS)

+ Gene Ontology mailing lists and contact details

¢ Mewsletter highlights improvements and changes.

Bach

www.geneontology.org



Gene Function Hierarchy

biclogical process unknown GO:0ODODDG

cellular process Go:DODSSET

cevelopment G0:DOOTITS

growth Go:0040007

dnteraction betvesn orgendizm=z &2: 0031704

15 a
15 a

physicleogical process 60: 0007582 = e biclogical process Go: OO0EISO
15 a

pignentation Go:0043473 cellular_component G2:0O00S5TS

regulation of biclogical process G0:0DSOTES molecular_function G2 DO03E7T4

all all

reproclction GO 0ODODO3 dorzolets biclogical process docolete biclogical process

Tezpanize to Stivulus Go:00SDESE cbzolets_cellylar_conmpanent dcozolste_cellular_component




6. Ensembl

Portal of European Bioinformatics Institute
Web: www.ensembl.org

Particularly useful for genome / gene search (e.g.
human genome web browser)



click

e | Ensembi

Search all Enzembl | Anything w

Aug 2006

N

Use Ensembl to... What's Mew in Ensembl 40

= Run a BLAST search
= Search Ensembl

#: Data mining [BioMart]
m» Export data

= Download data

New low-coverage genomes (L afticana,
0. novermncinctis, E. difalr, O, cunicuiug

Stickleback assembly and genebuild
(Gastarostans acufaaills)

Hew species - Aedes aegypti (deces
asgyotl

New Macague assembly and genebuild
(Macaca rulas)

Docs and downloads

@ Information ¢ Mew genebuild on Rat assembly (Rattus
© What's New norvegicus)

© About Ensembl More news...

© Ensembl data

© Software About Ensembl

Other links Ensernbl is a joint project between EMBL - EBI and

the Sanger Institute to develop a software system
which produces and maintaing automatic

This =ite provides free access to all the data and
Pre Ensembl saftware from the Ensembl project. Click an a
View previous release of species name to hrowse the data.

page in Archive!

AExll

Accessto all the data produced by the project, and

e/ Stable Archive! link for this to the software used to analyse and presentit, is
page provided free and without constraints. Some data

& Archive! sites and software may he subject to third-party

= Trace server canstraints.

Forall enguiries, please contactithe Ensembl
HelpDesk thelpdeski@ensemblorg).

Hfsa,nger SEBI

Other sites using the Ensembl system

EB| Genome Reviews database - mainly
archaea and bacteria.

Macaca mulatta YEGA - Wertebrate Genome Annotation

1.0 assembly
and genebuild

Mare...

H!Jme annotation on selected eukaryotic genomes.
Sitemap Ensembl is primarily funded by the Wellcame Trust.
Vega

Mawenomes
i | Homo sapiens
h Fi | TR RYEIE
Pan troglodytes
FanTro 1.0 | NEWY! praf

Wil Wfacaca mulatta
UPDATED! MMULAD

Mus musculus
NCBI m36 | Vera

Rattus norvegicus
UPDATED! Rescza

Oryctolagus cuniculius
NEW! ReppiT

Canis familiaris

» Bos taurus
k Btau 2.0

’ Sus scrofa
Pre,; NEW? (clone status map)

il Dasypus novemeinctus
| NEWT spma

T Loxodonta africana
: NEW! pROAD E1

2 7
L

Echinops teifairi
MNEWF TEWREC

Wonodelphis domestica
h hlonDom &4

' Ornithorhynchus anatinus
Pre, NEW! oanas

I8 canFam 10| Vega | UPDATEDE praf

Other species

Galius galius
* WASHUC 4

Xehopus tropicaliis
Jel 4.4
Dahnio rerio
% zve | Vega
Takifugu rubripes
@ FusU a0

‘ Tetraodon nigroviridis
TETRAQDON 7
-

Gasterosteus acuieatus
NEW! BROAD 51

§ Oryzias latipes
Pre; weoaws 1

Ciona intestinalls
Jiz12

Clona savignyi
CEaN 20

Drosophila melanogaster
UPDATED! BODGP 4

"‘%i_ Anopheles gambiae

J -
". — AgampPz

Aedes aegypti
MNEWTF raegl

#‘ Caenorhabditis elegans
U s 150
L

ﬂ Saccharomyces cerevisiae
gE001



e! Ensembl H uman

Type inthe gene name

Search efHuman: | Gene w |(rbpd

B ALT38T22.15.1. 44776 ENSGO00001 2

Aug 2006

Use Ensembl to...

= Run a BLAST search

= Search Ensembl

i Data mining [BioMart]

= Upload and view data on
chromosome

= Export data
= Download data

Docs and downloads

0 Information

0 what's New
0 aAbout Ensembl
© Ensembl data
0 Software

Select a species

= Mammals
= Other chordates
= Other eukaryotes

Other links

= Home

™ Sitemap

* Vega
Prel Pre Ensembl

! View previous release of
page in Archive!

Explore the Homo sapiens genome

Karyotype

Click on a chromosome far a closer view

i
i
]

)

E
%
é

Jump directly to sequence position

s
iLFE:

0.

Chromosome: | oo 4 orregionl—l

L —

Rl — - |

About the Human genome

Assembly

This release is based on the NCBI 36 assembly ofthe human
genome [Movember 2005].

The International Human Genome Sequencing Consortium have published their scientif
analysis ofthe finished human genome.

b Mature 431, 931 - 945 (21 October 2004)
T Sanger Institute Press Release

Annotation

The human genome segquence is now considered sufiiciently stable that the three major
genarme hrowsers have come together to produce a commaon set of gene 10s for their
annotations. This Consensus COS 1D set has been encorporated into the Ensembl
database alongside the existing identifiers.

» More information about the CCOE praject.

The EMNCODE (EMCyclopedia Of DNA Elements) project aims to find functional elements
in the human genome.

v More information about the ENCODE resources at Ensembl.



ClIC

Ensembl text search

|rbp4 |[ Search

Your gquery matched 3 entries in the search datahase

Ensembl Gene: ENSGD0000138207: [Contigview]

Ensembl gene ERES000001 38207 has Atranscripts: EMNSTO0000260780, EMSTO0O00037 1463, ERSTO000037 1464, ERMSTOO0003T1467, EMNSTOO000371 465 and associated pepti
ENSPO00002E0790, ERSPOO0ON3E0518, ENSPO00O03G0519, EMSPO0O00O03G0522, ENSPO00OO03G0A24

Flasma retinol-bjhding protein precursor (PRBP) (RBP) [Contains: Plasma retinol-binding protein(1-182); Plasma retinol-hinding proteing1-1813; Plasma retinol-hinding protein1-17!
retingl- hinding proteingt-176)]. [Source:UniprotrSwWISSPROT AccPO27 53]

The gene has e fallowing external identifiers mapped to it

Affyrmx Microa/ray Focus: 219140_s_at

Affyrmx Microarray HuGeneF L =00129_at

Affyrm Micrparray U133 8400727 _3p_a_at 219140_5_at

C Symhbal: RBP4, 9922

mina; G_84007 27

IIPI00480192.1, IPI007 44714, IPI00022420.3, IFI004801492 IFI00744714.1, IPI00022420
MM disease: 180240

MM gene: 180250

FDB: 1REP, 1J%J, 1JY¥D, 1GAB, 1BRP, 1BRQ

Frotein ID: CAAZ40959.1, CAB4E489 AACOZ946 AMFEIG22 1, CAB4E489.1 CAAZESS3 1, CAHT2320 CAHT2329.1 AAHZ0633, AAFEYG22 AACO2945 CALZ4559 AACOZO946.1, CAHT
CAHTZ2328.1, CAAZBSS3, AACO2945 1, AAH20E33 1

FefSeq DMNA MM_006744, MW_006744 .3

RefSeq peptide: NP_006735, MP_00G734.2

UniFrotkBiSwiss-Prot: Q9P1 78, QaWVY24, PO2TE3, OEVWWAZ RETBP_HUMAN, 043478, 043474
UniProtkBITrEMBL: Q5WY30, QAW 30_HUMARN

Feature type: Gene; Homo sapiens; Species: Homo sapiens; Gene;

Ensembl Gene: EHSGOO0D00144231 [Caontighisw]

Enzembl gene ENSGO0000144231 has 1 transcript EMNSTO000027 2644 and associated peptide; EMEP000002T 26445
DMA-directed EMNA polymerase 116 kDa palypeptide (EC 2.7.7.6) (RPB4)Y. [Source:UniprottSWWIESPROT, Acc:015514]
The gene has the fallowing external identifiers mapped to it

Affyrrie Microarray Focus: 203664 _s_at

Affyrmx Microarray L33 214144 _at, Hs 15946381 41 _3p_at, 2023664 _s_at, 047a8473_3p_s_at

Affyrmx Wicroarray L1945 33726_at, 56881 _at, 63691 _at

Agilent Probe: A_32_P182506 A_24 PRETOES A 23 _P209778, A 32 P118512 A_32_P2187453




(5] Ensembl Gene Report for ENSG00000138207

Gene RBP4 (H&HEC Symbol 100 . To view all Ensembl genes linked to the name clic hare.
Ensembl Gene ID ENSGO0000138207
Genomic Location This gene can be found on Chromosome 10 at [ocation 95,341 434-95 351 491,

The start ofthis gene iz located in Contig AL356214. 201163864,

Description Flasma retinol-binding protein precursar (PREFP (RBF) [Contains: Plasma retinal-binding proteind-182) Plasma retinal-binding protein{1-181) Plasma
retinal-binding protein{t-179): Plasma retinaol- hinding proteind-1763). Source: UniprotSw SSFROT POZTSS

Prediction Method gene containing hoth ensembl predictad transcripts and havana manual annotation
E‘Transcri s EMETOO0002E0YE0 EMSPOOO0OO2EOTEO RBP4 ranscript info Exon info Peptide info
P EMSTOOO0D3T1463 EMSPOOOODZ60518 novel transcript ranscript info Exoninfo Peptide info
EMSTOO000371464 EMSPOOO0OO36051Y RETBP_HUUmAL ranscript info Exon info Peptide info
EMSTOO000371467 EMSFPOO000360522 RETBP_HUUmAL ranscript info Exon info Feptide info
ERETOOO0D37 146 EMSPOOO0DO360524 GV 30 _HLUIMAR [Transcript info] [Exaon infa] Peptide info
Featuras v
Chr. 10 05.33 Mb 05.34 Mb 05.34 Mb 05,35 Mb 05.35 Mb 05,35
Length — Forward sirand 30.06 Kb -
QENUL3-2 =
Ensambl Known Protein Coding
GPR120 =
£ bt Ensembl Known Protein Coading
nsembltrans. . _____________ | e ——
QBNUL3-2 *
Havana Known Pratein coding
--------------- | E—
GPR120 =

Havana Known Protein c::-:linE

DMA(contigs)
< QEVY30_HUMAN
Havana Known Protein coding
< RETEP_HUMAN
Havana Known Protein coding
Ensembl trans. < RETBF_HUMAN

Havana Known Protein coding
o 1




7. EXPASy

ExXPASy = Expert Protein Analysis System
Web: http://www.expasy.ch/
Main portal of SwissProt

Provide links to many proteomics tools



Site Map | Search ExPASy | Contact us

Search | Swiss-ProyTrEMBL ~ | for

ExPASy Proteomics Server

The ExPASy (Expert Protein Analysis System) proteomics server of the Swiss Institute of Bioinformatics (SIB) is dedicated to the analysis of protein sequen
and structures as well as 2-D PAGE (Disclaimer / References).

[Announcements] [Job opening] [Mirror Sites]

Tools and software packages

. iProt Knowledgebase (Swiss-Prot and TrEMBL]) - Protein knowledgebase + Proteomics and sequenceyanalysis tools
+ PROSITE - Protein families and domains © Proteomics

* SWISS-2DPAGE - Twio-dimensional polyacndamide gel electrophoresis DMA -= Protein
*

*

ENZYME - Enzyme nomenclature Similarity searches (BLAST.. )

SWISS-MODEL Repository - Automatically generated protein models Pattem and profile searches (ScanPrdgite...)

Faost-translational modification and topalgy prediction

Primary structure i

Secondary and ‘t
- Alignrnent and Phylogenetic analysis

S/VI $Prot + ImageMaster / Melanie - Software for 2-D PAGE analyN

* MSight - Mass Spectrometry Imager

+ Roche Applied Science’s Biochemical Pathways

Education and services Documentation

« Links to many other molecular biology databases

Pdbhiewer. )

[T T I I I+

* The ExPASy FTP server « What's New on ExPASY
+ Swiss-Shop - automatically obtain (by email) new sequence entries relevant to + SWISS-FLASH electronic bulletins
yolr field{s) of interest + Swiss-Prot documents
* Vital-IT - The HPC Center for Life Sciences + How to create HTML links to ExPASYy
+ e-Proxemis - Bioinformatics Learning Portal for Proteomics + Complete table of available documents

+ Master's degree in Proteomics and Bioinformatics

+ Proteomics courses - two courses covering Separation Sciences & Mass
Spectrometry for Proteomics

+ Proteomics Core Facility (previously SWISS-2DSERVICE] - getyour 2-D Gels

performed according to Swiss standards TOOI S



Example of how to access sequence data:
HIV-1 pol

There are many possible approaches. Begin at the main
page of NCBI, and type an Entrez query: hiv-1 pol

J. Pevsner, 2005
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C

NCBI

Entrez, The Life Sciences Search Engine

WRCH | SITE MAF FPubMed | Entrez |

Hurnan Genome |

GenBank | Map Viewer

Search across databases |hiv—1 pal

PubMed: biomedical literature citations and
abstracts

1444 m

1315 iﬁ PubMed Central: free, full text journal articles

39110 . Mucleotide: sequence database {(GenBank)
*e
37936 ®ee Protein: sequence database
3 Ill Genome: whole genome sequences
93 1_ Structure: three-dirmensional rmacromolecular
structures
none 4 Taxonomy: organisms in GenBank
934 i SNP: single nucleotide palyrmaorphismm
98 :ll: Gene: gene-centered information
29 M HomoloGene: Eukaryotic hormology groups
fR— Journals:detailed information #bout the journals

indexed in PubMed and other Entrez databases

- Result courts dizplayed in gray indicste one or mare terms not found

]

e O I I B X B X

[

52 ﬁ Books: online books
4 * OMIM: Online Mendelian Inheritance in Man

7 m Site Search: MCBI web and FTP sites

j!

UniGene: gene-oriented clusters of transcript
seqUences

noneg

nane CDD: conserved protein domain database

640 3D Domains: domains from Entrez Structure

none UnisTS: markers and mapping data

560 PopSet: population study data sets

none #x GED Profiles: expression and molecular
3

S sbundance profiles

none GED Datasets: experimental sets of GEQ data

113

s &

Cancer Chromosomes: cytogenetic databases

MeSH: detailed information about MLM's contraolled
wocabulary
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O1: IC 001802

Human smmmunedeficiency wirus 1, complete genome
ssBIVA; linear; Length: 9,181 nt
Created: 1998/01/22

[12: NC 003075

Arabidepsis thalana chromosome 4, complete sequence
DINA; linear; Length: 18,585,042 nt

Eeplicon Type: chromosome

Eeplicon Hame: 4

Created: 2001/08/13

003: IC 001664

Human herpeswirus 6, complete genome
dsDIA; linear; Length: 159,321 nt
Created: 1995/06/05
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Entre eotide ‘AII:170016 ‘bacteria: 3 | mRNA: 4267 ] RefSen 1529
LA (e Show only records from: Corelucleotide (1esosz), EST (29s), G55 (1688). What's this?

Entrez Tools Items 1 - 20 of 170016

[11: DOBR&E3LE Repors
HIV-1 clone 17 from South Aftica envelope glvcoprotein (env) gene, partial cds
gi|112819524|gb|DQBE66318.1|[112819924)]

2: DQREA31T Reports
HIV-1 clone 6 from South Afnica envelope glycoprotem (env) gene, partial cds
gi[112815522|gbDQR66317.1|[112819922]

O3: DQREG31E Reports
HIV-1 clone 1 from South Affca envelope glycoprotein (env) gene, partial cds
gi[112815520[gbDQR66316.1|[112819920]

[Cl4: DiOB6EA1T Repaorts
HIV-1 isolate 1174 from South Aftica envelope glycoprotein (env) gene, partial cds
gi[112815518|gb|DO266417.1|[112819918]

h far full length

O5: DQResd16 Repots
HIV-1 1solate 1173 from South Aftica envelope glycoprotein (env) gene, partial cds
gi[112815516[gb|DOQ266416.1|[112819916]

O6: DQResd1s Repots
HIV-1 isolate 1172 from Seouth Aftica envelope glycoprotein (env) gene, partial cds
gi112815514|gb|DQ266415.1|[112819914]

07 DiOR66414 Repatts
HIV-1 1solate 1169 from South Affica envelope glycoprotein (env) gene, partial cds

Search all databases, un-manageable (170016)
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StERE Human wormune deficiency wirus 1, complete genome

gi| 3629357 |ref|ITC_001502. 1|[26253357]
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NCBI's important RefSeq project:
best representative sequences

RefSeq (accessible via the main page of NCBI)

provides an expertly curated accession number that
corresponds to the most stable, agreed-upon “reference”
version of a sequence.

RefSeq identifiers include the following formats:

Complete genome NC ###H#H#
Complete chromosome  NC_######
Genomic contig NT #HHH#HHH
MRNA (DNA format) NM_###### e.g. NM_006744
Protein NP _ ###### e.g. NP_006735

J. Pevsner, 2005



8. Literature Search

PubMed is the NCBI gateway to MEDLINE.

MEDLINE contains bibliographic citations

and author abstracts from over 4,600 journals
published in the United States and in 70 foreign
countries.

It has >14 million records dating back to 1966.
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[1: Tingaud-Secqueira &, Forgue I, Andre L, Babin PJ.

Epidermal transient down-regulation of retinol-binding protein 4 and mitror expression of apolipoprotein Eb and estrogen receptor 2a duning zeb

development.
Drew Dy, 2006 Aug 23, [Epub ahead of print]
FIAID: 16929533 [Publled - as supplied by publisher]

[J2: Devirgiliis C, Gastand 2, Apreda b, Bellovino D

Glycosylation 15 essential for translocation of carp retinol-binding protemn across the endoplasmic reticulum membrane.
Biochem Biophys Res Commun, 2005 Jul 1,332020:504-11.
FMID: 15910754 [Publded - indexed for MEDLINE]

[03: Sumanas 3, Tomiak T, Lin 3.

|||=_ Identification of novel vascular endothelial-specific genes by the microarray analysis of the zebrafish cleche mutants.
E Blood. 2005 Jul 15;106(2):534-41 . Fpub 2005 Iar 31,
FIID: 15802528 [Publded - indexed for MEDLINE]

[COd: Sammar M, Lewi L Hurvitz & Lubzens E.

Studies on retinol-binding protein during vitellogenesiz in the Rainb ow Trout (Oncothynchus myliss),
Gen Comp Endocrinol. 2005 Apr,14102):141-51.
FMID: 15742715 [Publded - indexed for MEDLINE]

DS: Lin RZ Sun ), Thisse O, Thisse B, Wiright JL, Denovan-Wright ER

|||=— The cellular retincl-binding protein genes are duplicated and differentially transcribed in the developing and adult zebrafish (Damo rerio).
E Mol Biol Evral. 2005 I ar,2203):460-77. Epub 2004 Oct 27, Erraturoitne Mol Biol Evol. 2005 Apr, 220401157,
FMID: 15509725 [Publed - indexed for MEDLINE]

[06: wonSchalburs KR, Fise ML, Brown G0, Davidson W3, Koop BF.

B A comprehensive survey of the genes involved in maturation and development of the rainbow trout ovary.
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Ten Topics

1. Introduction to Molecular Biology and Bioinformatics
2. Pairwise Sequence Alignment Using Dynamic Programming

3. Practical Sequence/Profile Alignment Using Fast Heuristic Methods
(BLAST and PSI-BLAST)

4. Multiple Sequence Alignment

5. Gene |dentification

6. Phylogenetic Analysis

7. Protein Structure Analysis and Prediction

8. RNA Secondary Structure Prediction

9. Clustering and Classification of Gene Expression Data

10. Search and Mining of Biological Databases, Databanks, and
Literature
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