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Searching NCBI Databases Using Entrez

Gretchen Gibney' and Andreas D. Baxevanis'

'Bethesda, Maryland

ABSTRACT

One of the most widely used interfaces for the retrieval of information from biological
databases is the NCBI Entrez system. Entrez capitalizes on the fact that there are pre-
existing, logical relationships between the individual entries found in numerous public
databases. The existence of such natural connections, mostly biological in nature, argued
for the development of a method through which all the information about a particular
biological entity could be found without having to sequentially visit and query disparate
databases. Two basic protocols describe simple, text-based searches, illustrating the types
of information that can be retrieved through the Entrez system. An alternate protocol
builds upon the first basic protocol, using additional, built-in features of the Entrez
system, and providing alternative ways to issue the initial query. The support protocol
reviews how to save frequently issued queries. Finally. Cn3D, a structure visualization
tool, is also discussed. Curr. Protoc. Hum. Genet. 71:6.10.1-6.10.24. © 2011 by John
Wiley & Sons, Inc.
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FTP directory /genbank/ at ftp.ncbi.nih.gov

NCBI ftp site

To view this FTP site in Windows Explorer: press Alt, click View, and then click Open FTP
Site in Windows Explorer.
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Table 1. Growth of GenBank divisions (nucleotide base pairs)

Division  Description Release 185 Annual

(8/2011) increase
(%0)*
TSA Transcriptome shotgun data 1874047448 370.1
Environmental samples 2553693157 48.2
PHG Phages 62579756 44.0
PAT Patented sequences 11154487762 30.9
BCT Bacteria 6975597755 30.8
INV Invertebrates 2535336197 24.5
WGS Whole-genome shotgun data 208 315831132 23.1
VRL Viruses 1 180083 600 21.6
MAM Other mammals 807098397 18.8
PLN Plants 4741991057 17.4
GSS Genome survey sequences 20770772329 12.6
SYN Synthetic 156218063 9.6
VRT Other vertebrates 2705250711 6.8
EST Expressed sequence tags 39018 185344 6.0
UNA Unannotated 125912 4.7
PRI Primates 6116546725 29
ROD Rodents 4396957541 23
HTC High-throughput cDNA 662320919 0.4
STS Sequence tagged sites 635872683 0.3
HTG High-throughput genomic 24324068445 0.2
TOTAL  All GenBank sequences 338987064933 18.2

*Measured relative to Release 179 (8/2010)

ftp = file transfer protocol

“network protocol for transfer of
files from one host to another on the
internet”
An ftp site is very basically a
“directory with files on the internet”




LOCUS HSNTH1H1 1030 bp ENL linear PRI 10-JAN-1987
DEFINITION H.sapiens NTH1 mBNR for en JonK. Lardahl,
RBCCESSION YO5S6E87T

uclease IIT hom

Structural Bioinformatics

Accession number

VERSION YO%6BT GI:1772973
EEYWORDS endonuclease III; homologu
SCURCE Home sapiens (human)
CRGRNISM Homo sapiens r DDBJ/EMBL/GenBank Accession Prefix Format

Eukaryotae; mitochondrial eukaryotes; Metazca; Chordata;
Wertebrata; Eutheria; Primates; Catarrhini; Hominidae; Homo.

REFERENCE 1  (bases 1 to 1030) The format for GenBank Accession numbers are:
LUTHCRS Rognes,T.
TITLE Direct Submission
JOURNAL  Submitted (28-NOV-1296) T. Rognes, University of Oslo, Institute of MNucleotide: 1 letter + 5 numerals OR. 2 letters + 6 numerals
Medical Microkbiology, The National Hospital, N-0027 Oslo, NORWAY .
REFERENCE 2 (bases 1 to 1030) Protein: 3 letters + 5 numerals
LUTHCRS Luna, L., Bjoras,M., Rognes,T., Hoff,E. and Seeberg,E. “‘GS 4 letters + 2 ﬂlIEElE‘.'I’EIlS fUI’ \,\,"GS assembh' VE‘I’SiUﬂ + 6_8 IlLl:EElE‘.'I’EIlS
JOURNAL  Unpublished :
FELTURES Location/Qualifiers MGA: 5 letters + 7 numerals
source 1..1030
forganism="Homo sapiens" . - . .
/mol type="unassigned RNA" The International Nucleotide Sequence Database Collaboration
fdb_xref="taxon: 608" DDEJ/EMBL/GenBank all receive sequence submissions, assign
’;dezzzta“:"m“lt" accessions, and exchange data so that all three groups represent the
/gene="NTHL" total collection. The accession assignment process is managed by
cos <1..912 prior agreement within the collaboration on which group will 'own’

—npTH . . - .
iger?e NTEL N which accession prefix. This list of accession number prefixes should
codon Start=

fprodust="endonuclease ITT homologus 17 be used as a guide. There are cases where these assignments are not
fprotein id="1772974" adhered to. For instance, there are ESTs and GS8Ss from GenBank

fdb xref="GI:l772274" that have the prefix for Direct submissions.
ftranslation="TSALSARMLTRSRSLGEGAGERGCREEPGFLRRREARAFARKSH
SEVERPREAQRLRVAYEGSDSEKGEAE PLKVEVWE PODWQOQLVN IRAMRNKEDLEVD
HLGTEHCYDSSAPPKVRRYQVLLSIML S SQTRDOVIAGEMORLRARGLTVDSILQTDD Allocation of Accession Prefixes
ATLGKLIYPVGEWRSKVKYIKOTSAILOQHYGGDIPASVAELVALEGVGEKMAHLAME
VAWGTVSGIAVDTHVHRIANRLRWTKKATKSPEETRAALEENLPRELWHE INGLLVGE

G0OTCLEVHERCHACLNOALCEARQGL Nucleotide Accession Prefixes
ORIGIN
s Prefix Database Type
1 scgagcgoct tgagogogag gatgotgacc cggagcogga goctgggacce cggggctggg
61 ccgogggggt gtagggagga goccgggcst ctocggagaa gagaggotgc agcagasgcg BA,DF,DG DDBJ CON division
121 =ggeessQgCcc SCEQCCCCOT QR2JCUtcog COJaaagcac 2gagactdcg TOtggoctat
181 gagggctcgg acagtgagas aggtgaggcot gagocccoctca aggtgocagt ctgggagoco ,ﬂ\N EMBL CON diViSiOﬂ
241 caggactggc SgCRAcCagct ggtcaacatc cgtgcoccatda ggasacaaaaa ggatgocacot o
301 gtggaccatc tggggactga goactgctat gactccagtg coccoccaaa ggtacgcagg CH,CM,DS,EM, NCBI CON divisian
361 taccaggt tgotgt t tgcteot t
ggtgc tgotgtcact gatgctcoctcc agoccaaacca asgaccaggt gacggcocggge EN,EP,EQ,FA,
421 gcocatgcagc gactgcgggc goggggccetg acggtggaca goatccotgca gacagatgat GG GLJHKB
481 gocacgotgg goRAgctcat ctacccocogtc ggtttotgga ggagoaadggt gasatacate : : ?
541 sagrcagacca gogocatoct goagcaglac tacggtgygdy acatoccoccagc ctotgtggoco C,AT,AU,AV,BB, DDBJ EST
601 gagcetggtgg cgoctgccggg tgttgggoccc aagatggoac acctggotat ggotgtggoc BJ BP.BW BY C|
661 TOQQgCcacCtg TOLCAgUCAT CLOCAgLggac 2CJCatgtdc 2cCagaatogc Caacaggctyg ’ : ’ 3
721 aggtggacca agaaggcaac caagtcccca gaggagaccc gogocgcoccct ggaggagtgg CJ,DA,DB,DC,
781 ctgoctaggg Sgotgtggca cgagatcaat ggactcottdg tgggottcogg ccagoagace DK,FS,FY,HX,
£41 tgteotgoctg tgoaccctog ctgocacgoc tgoctcasco aagocctcotg cooggocgos HY

901 cagggtctct gatggccgoa tggotctgdgc cgaggtgoccy ctgtggccac cogtctgtgaa
961 gtggctttac gottcaggaa gocacgccty ttgaatasay CTttggtgtg tttgcaaaaa
1021 zaaaazzaas

I
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LOCUs HSNTH1H1 1030 bp ENR linear PRI 10-JAN-1837

DEFINITION H.sapiens NTH1 mBNR for en JonK. Lardahl,
BCCESSICN YO5687

VERSICH ¥O0S6ET GI:1772973
EEYWORDS endonuclease III; homologu

uclease IIT hom

Structural Bioinformatics

Accession number

» DDBJ/EMBL/GenBank Accession Prefix Format The corresponding protein identifier is CAA70865

The format for GenBank Accession numbers are:

= EMBL EST gﬁéﬁ%ﬁfﬁ? EMBL Patents (nucleotide only)
. HNTRWAAA, GenBank EST HC,HDHHHI,
Nucleotide: 1 letter + 5 numerals OR 2 letters + 6 numerals AW BE BF BG. JAIBICAD.JE
. BI,BM,BQ,BU,
Protem_' 3 IEttEIS + 5 IllIﬁEI.EIE.lS CA.CB.CD.GF. IGJSI\:’?G[{IZ,SQGGY(,; GenBank Patents (nucleotide)
— ) ; o CKCN.COCV, GZHJHK AL
WGS: 4 letters + 2 numerals for WGS assembly version + 6-8 numerals 86’8%%%’[5”5’ GBV.GE GerBank TS
MGA: 3 letters + 7 numerals ECEEEGEH BR DDBJ TPA
ELESEVEW, BN EMBL PA
EX.EY,FCFD, BK GenBank TPA
The International Nucleotide Sequence Database Collaboration EEEEE%E‘E HTHU DDBJ TPA GON division
DDBJEMBL/GenBank all receive sequence submissions, assign GO,GR,GT,GW, 2;5;3'1 22:2::i :2 CON divsion
: HOHS JGJK, JZ HP,JLIL,
accessions, and exchange data so that all three groups represent the U JOJPJRT,
total collecti Th . . t R ed b D,AB DDBJ Direct submissions JUJIVIW KA
otal collection. The accession assignment process is 1:|1:11:l:.1gI }I EMBL Direct submissions x DDBY oA
prior agreement within the collaboration on which group will 'own S GenBank  From journal scanning
which accession prefix. This list of accession number prefixes sho AD GenBank  From GSDB
. 3 _p AFAY DQ,EF, GenBank Direct submissions AH GenBank Segmented set header
be used as a guide. There are cases where these assignments HHT—IE%%?# AS GenBank  Ofher- not currenty being used
adhered to. For instance, there are ESTs and GSS8s from GenB saux BC GenBank MGG project
that have the prefix for Direct submissions. AP DDBJ Genome project data Cl GenBank  FLI-cDNA projects
JKLM GenBank from GSDB direct submissions
BS boBJ Chlmpanzee.gemome data N GenBank and MO-N2 were used intially by both groups but
A"ocatlon of Access'on Preﬁxes éh?ﬁé’%g’g;’ EMBL Genome project data DDBJ réag/_?sbeerw removed from circulation, N2-N9 are
AE.CP,CY GenBank Genome project data WAA-AZZZ GenBank WGS
Nucleotide Accession Prefixes AGDEDHFT, DDBJ Gss gm‘ézzfz Eagi wgz
GA -
Prefix Database Type EAAAEZZZ  DDBJ WGS TPA
o g,é%EA%gHé?_z, GenBank GSS DAAA-DZ77 GenBank WGS TPA
BA,DF,DG DDBJ CON division CW.CZ DU DX, GAAAGZZZ  GenBank TSA
o EDELEJ.EK, AAAAAA7777  DDBJ MGA
AN EMBL CON division ERETFHLA
CH,CM,DS,EM, NCBI CON division IMISJY F:I::L" A"""“"’Sa::g’;zs Type
AK DDBJ cDNA projects
ENJEPJEQJFAJ AC.DP G BAA-BZZ DDBJ Protein ID
: enBank HTGS
GG,GL,JH KB E BD.ODDID. DDBJ Patonts CAACZZ  EMBL ProteinID
I DMEL B AAAAZTZ GenBank Protein ID
DL,DM,FU,FV,
C:AT:AU :AV:BB: DDB‘J EST FW.FZ.GBHV AAE GenBank Protein ID for Patents (note that there are also
BJ,BP,BW,BY,Cl, HW! T some patent proteins with AAA and AAC
CJ,DA,DB,DC,
DK FS,FY HX,
HY htt // . . .
p://www.ncbi.nlm.nih.gov/Sequin/acc.html
‘e .
Oslo UiO ¢ Department of Informatics
+ universitetssykehus University of Oslo
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GenBank accession numbers

 Each GenBank record has a sequence with its
annotations

* Each record has a unique identifier (accession number)
that is shared between GenBank, DDBJ, and ENA

 The accession number does not change even if the
sequence changes
— Changes are tracked by an integer extension of the
accession number
— Initial version is “.1”

— Each version of a sequence get a new unique NCBI
identifier called a GI number.

LOCTUS ARHODIS]1 305 aa linear PRI 0&6-NOV-Z2003

DEFINITION NTHL]1 preotein, partial [Homo sapiens].
RACCESSICH ERHOO3S]L
VERSICH BRHOO3S1.Z2 G&GI:38197140 Link to AHH00391 record

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo
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How to access GenBank data?

* Use Entrez?
* Download from the ftp site?
* Use sequence searching (BLAST)?

* As for most databases, there are several ways
to access the data — use the method that suits

your purpose

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



FASTA format

>gi|5102658 |emb|CAB45242.1| AP endonuclease XTH2, putative [Homo sapiens]
MLRVVSWNINGIRRPLOGVANQEPSNCAAVAVGRILDELDADIVCLOETKVTRDALTEPLAIVEGYNSYF
SFSRNRSGYSGVATFCKDNATPVAAEEGLSGLFATQNGDVGCYGNMDEFTQEELRALDSEGRALLTQHKT
RTWEGKEKTLTLINVYCPHADPGRPERLVFKMRFYRLLQIRAEALLAAGSHVIILGDLNTAHRPIDHWDA
VNLECFEEDPGRKWMDSLLSNLGCQSASHVGPFIDSYRCFQPKQEGAFTCWSAVTGARHLNYGSRLDYVL
GDRTLVIDTFQASFLLPEVMGSDHCPVGAVLSVSSVPAKQCPPLCTRFLPEFAGTQLKILRFLVPLEQSP
VLEQSTLOHNNQTRVQTCONKAQVRSTRPOPSQVGSSRGOKNLKSYFQPSPSCPOQASPDIELPSLPLMSA
LMTPKTPEEKAVAKVVKGQAKTSEAKDEKELRTSFWKSVLAGPLRTPLCGGHREPCVMRTVKKPGPNLGR

Jon K. Lzaerdahl,
Structural Bioinformatics

REFYMCARPRGPPTDPSSRCNFFLWSRPS

Single letter codes
nt or aa

Single line with
description starts
with «>»

Oslo
universitetssykehus

>gi1]11772974|emb|CAAT70865.1| endonuclease III homologue 1 [Homo sapiens]
TSALSARMLTRSRSLGPGAGPRGCREEPGPLRRREAAAEARKSHSPVKRPRKAQRLRVAYEGSDSEKGEA
EPLKVPVWEPQDWQOQLVNIRAMRNKKDAPVDHLGTEHCYDSSAPPKVRRYQVLLSILMLSSQTKDQVTAG
AMQORLRARGLTVDSILQTDDATLGKLIYPVGFWRSKVKYIKQTSAILQQHYGGDIPASVAELVALPGVGP
KMAHLAMAVAWGTVSGIAVDTHVHRIANRLRWTKKATKSPEETRAALEEWLPRELWHEINGLLVGEGQQT
CLPVHPRCHACLNQALCPAAQGL

>g1184618885|emb|CAJ31885.1| methylpurine-DNA glycosylase [Bacillus cereus]
MHPFVKALQEHFTAHKNPEKAEPMARYMKNHFLFIGIQTPERRQLLKDVIQIHTLPDPKDFRIIVRELWD
LPEREFQAAALDMMQOKYKKYINETHIPFLEELIVTKSWWDTVDSIVPTFLGNIFLOHPELISAYIPKWIA
SDNIWLORAATLFQLKYKQKMDEELLFWVIGQLHSSKEFFIQKATIGWVLREYAKTKPDVVWEYVONNELA
PLSRREAIKHIKENYGINNEKIGETLS

>g11559882 |emb|CAA86405.1| threonine synthase [Schizosaccharomyces pombe]
MSSQVSYLSTRGGSSNEFSFEEAVLKGLANDGGLFIPSETITPQLPSGWIEAWKDKSFPEIAFEVMSLYIPRS
EISADELKKLVDRSYSTFRHPETTPLKSLKNGLNVLELFHGPTFAFKDVALQFLGNLFEFFLTRKNGNKP
EDERDHLTVVGATSGDTGSAAIYGLRGKKDVSVEFILFPNGRVSPIQEAQMTTVTDPNVHCITVNGVEDDC
QDLVKQIFGDVEFNKKHHIGAVNSINWARILSQITYYLYSYLSVYKQGKADDVRFIVPTGNEFGDILAGYY
AKRMGLPTKQLVIATNENDILNRFFKTGRYEKADSTQVSPSGPISAKETYSPAMDILVSSNFERYLWYLA
LATEAPNHTPAEASEILSRWMNEFKRDGTVTVRPEVLEAARRDEVSERVSNDETIDAIKKIYESDHYIID
PHTAVGVETGLRCLEKTKDQDITYICLSTAHPAKFDKAVNLALSSYSDYNFNTQVLPIEFDGLLDEERTC
IFSGKPNIDILKQITIEVTLSREKA

UiO ¢ Department of Informatics
University of Oslo
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 The INSDC databases (GenBank, ENA, and DDBJ) is an
archival repository of all sequences

— onhe enormous mess?

 NCBI builds the RefSeq (Reference Sequence) database
from the INSDC data

— an attempt to “tidy up the data”
— collection of genomic, transcript and protein sequence records

— significant reduction in redundancy (less records describing
exactly the same “thing”)

— only one record (ideally) for each natural biological molecule
(i.e. Protein, RNA, or DNA sequence)

— only “model organisms” (more than 16,000, while GenBank has
>250,000)

— maintained by combined approach of automated analyses
(mainly) and manual curation in pipelines

http://nar.oxfordjournals.org/content/40/D1/D130.abstract

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo
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[Sign In] [Register]

‘v»chBI)BLVAs‘f/Blvas‘tﬁs‘ﬁit‘ev N e el Protem LT,

blastn | blastp blastx

tblastn 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 &
1 From
To
Or, upload file ©

Job Title

Enter a descriptive title for your BLAST search &
@ Align two or more sequences &

Choose Search Set

Database Non-redundant protein sequences (nr)|~| @
. Non-redundant protein sequences (nr)
2;2::al|sm Reference proteins (refseq_protein) [0 Exclude '+

UniProtKB/Swiss-Prot(swissprot)

ENATETETIE Patented protein sequences(pat)

a will be shown. @

Ext;lude Protein Data. Bank protems(pdb) e Tt
Optional Metagenomic proteins(env_nr)

Entrez Query

Optional

nter an Enirez query to limit search &
Program Sele&ioh Ll -

LTI © blastp (protein-protein BLAST)

) PSI-BLAST (Position-Specific lterated BLAST)
© PHI-BLAST (Pattern Hit Initiated BLAST)

O DELTA-BLAST (Domain Enhanced Lookup Time Accelerated BLAST)
Choose a BLAST algorithm &

mnm »

m

< - Oslo
+ universitetssykehus

Jon K. Leerdahl,
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The “non-
redundant” database
contains a lot of
redundancy

RefSeq is the
attempt to make the
nr database less
redundant

Extremely confusing
naming....

RefSeq can also be
searched with Entrez
or BLAST, and data
can be downloaded
from ftp site

UiO ¢ Department of Informatics

University of Oslo



LOCUs NP_899834 229 aa linear BCT 20-JAN-2012

DEFINITION DNA alkylation repair enzyme [Chromobacterium violaceum ATCC Jon K. Leerdahl,

12472]. Structural Bioinformatics
R efSe ACCESSION NP_899834
(] VERSION NP_899834.1 GI:34495619
DBLINK Project: 58001
reco r-d BioProject: PRJNA58001 .
DBSOURCE ~ REFSEQ: accession NC_005085.1 All RefSeq accession
KEYWORDS .
SOURCE Chromobacterium violaceum ATCC 12472
fe at u re S ORGANISM Chromobacterium violaceum ATCC 12472 num be rs h ave an
Bacteria; Proteobacteria; Betaproteobacteria; Neisseriales; 4
Neisseriaceae; Chromobacterium. u n d e rba r at pOSItI O n 3
REFERENCE 1 (residues 1 to 229)
AUTHORS Vasconcelos,A.T.R., de Almeida,D.F., Almeida,F.C., de - GenBank reCOFdS

never have this

COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
NCBI review. The reference sequence was derived from AAQ57843.
Method: conceptual translation.

FEATURES Location/Qualifiers

source 1..229
/organism="Chromobacterium violaceum ATCC 12472"
/strain="ATCC 12472"
/db_xref="ATCC:12472"
/db_xref="taxon:243365"
Protein 1..229
/product="DNA alkylation repair enzyme"
/calculated _mol_ wt=25598
Region 29..219
/region name="AlkD like 1"
/note="A new structural DNA glycosylase containing
HEAT-like repeats; cd07064"
/db_xref="CDD:132881"
Region 30..219
/region name="DNA alkylation"
/note="DNA alkylazion repair enzyme; pfam08713"
/db_xref="CDD:204039"
Site order (108,112,146,177..178,185)
/site_type="active"
/db xref="CDD:132881"
cDS 1..229
/gene="alkD"
/locus_tag="CV_0164"
/coded by="NC_005085.1:173742..174431"
/transl table=11
/db_xref="GeneID:2550257"
ORIGIN
1 mdridalraqg ltaaadpara pamraymrgq fdflgvaapa rrkaavawik shdtagpdvw
61 ltlaerlwge perefqgyval dllarhaael paailprlla lvtakswwdt vdglaawvig
121 glvrgrrelqg temdtlagds dfwlrrvail hqlywkrdtd agrlfrycsa naadpeffir
181 kaigwalrey aytdaeavrg fvasaalspl srrealkriq gnplpakea

Oslo // UiO ¢ Department of Informatics
universitetssykehus University of Oslo



Accession prefix Molecule type Comment Jon K. Leerdahl,

AC Genomic Complete genomic molecule, usually alternate assembly Structural Bioinformatics
NC_ Genomic Complete genomic molecule, usually reference assembly

NG_ Genomic Incomplete genomic region

NT_ Genomic Contig or scaffold, clone-based or WGS®

NW_ Genomic Contig or scaffold, primarily WGS®

NS _ Genomic Environmental sequence Refseq acceSSion numbers and
NZ ® Genomic  Unfinished WGS types of molecules

NIM_ mRMA

NR_ RMNA

XM_© mRNA Predicted model

XR_© RMNA Predicted model

AP Protein Annotated on AC_ alternate assembly

NP_ Protein Associated with an NM_ or NC_ accession

YP °© Protein

XP ¢ Protein Predicted model, associated with an XM_ accession

7p © Protein Predicted model. annotated on NZ_ genomic records

# Whaole Genome Shotgun sequence data.
© An ordered collection of W3S sequence for a genome.

¢ Computed.

From: Chapter 18, The Reference Sequence (RefSeq) Database

The

NCBI

Hansdbook

The NCBI Handbook [Internet).

McEntyre J, Ostell J, editors. UiO ¢ Department of Informatics
Bethasda (MD): Mational Center for Biotechnology Information (US); 2002-. University of Oslo



LOCUS NP_899834 F 229 aa linear BCT 20-JAN-2012 Jon K. Leerdahl,
DEFINITION DNA alkylatiorl repair enzyme [Chromobacterium violaceum ATCC Structural Bioinformatics

12472].
ACCESSION NP_899834
VERSION NP—§99834'1 GI:34495619 Accession prefix Molecule type Comment
DBLINK Project: 58001
BioProject: PRJNA58001 AC_ Genomic Complete genomic molecule, usually alternate assembly
DBSOURCE REFSEQ: accession NC_005085.1 <: NC Genomic Complete genomic molecule, usually reference assembly
KEYWORDS =
SOURCE Chromobacterium violaceum ATCC 12472 NG_ Genomic Incomplete genomic region
ORGANISM Chromobacterium violaceum ATCC 12472 NT_ Genomic Contig or scaffold, clone-based or Wes?
Bacteria; Proteobacteria; Betaproteobacteria; Neisseriales;
Neisseriaceae; Chromobacterium. NW_ Genomic Contig or scaffold, primarily WGS®
REFERENCE 1 (residues 1 to 229) . . NS Genomic Environmental sequence
AUTHORS Vasconcelos,A.T.R., de Almeida,D.F., Almeida,F.C., de -
.................... NZ_® Genomic Unfinished WGS
. . . WM mRMNA
COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final -
NCBI review. The reference sequence was derived from AAQ57843. NR_ RNA
Method: conceptual translation. Ok mRNA Predicted model
FEATURES Location/Qualifiers -
source 1..229 ¥R ° RNA Predicted model
;:igzgzzT;ngrigzsgsterlum violaceum ATCC 12472 AP_ Protein Annotated on AC_ alternate assembly
/db_xref="ATCC:12472" NP_ Protein Associated with an NM_ or NC_ accession
/db_xref="taxon:243365" Yp © Protein
Protein 1..229 -
/product="DNA alkylation repair enzyme" Xp ¢ Protein Predicted model, associated with an XM_ accession
/calculated mol_wt=25598 B : : :
Region 29..219 P © Protein Predicted model, annotated on NZ_ genomic records
/region name="AlkD like 1"
/note="A new structural DNA glycosylase containing
HEAT-like repeats; cd07064"
/db_xref="CDD:132881"
Region 30..219
/region name="DNA alkylation"
/note="DNA alkylazion repair enzyme; pfam08713"
/db_xref="CDD:204039"
Site order(108,112,146,177..178,185)
/site_type="active"
cos D e ef="CDD: 132881 NP_899834 is a protein, a translation of
ene="alkD" H
S otan, sagmncy_0164" the NC_005085 genomic sequence

pecsed b Sososs arvz. s I o leotide (nt) 173742 — 174431,

/db_xref="GeneID:2550257" .
ORIGIN _ _ i.e. 690 nt (229 codons & stop codon)
1 mdridalraq ltaaadpara pamraymrgq fdflgvaapa rrkaavawik shdtagpdvw
61 ltlaerlwge perefqyval dllarhaael paailprlla lvtakswwdt vdglaawvig
121 glvrgrrelqg temdtlagds dfwlrrvail hqlywkrdtd agrlfrycsa naadpeffir
181 kaigwalrey aytdaeavrg fvasaalspl srrealkriq gnplpakea

/) UiO ¢ Department of Informatics
University of Oslo



LOCUS NP_899834 229 aa linear BCT 20-JAN-2012
DEFINITION DNA alkylation repair enzyme [Chromobacterium violaceum ATCC
12472].
ACCESSION NP_899834
VERSION NP_899834.1 GI:34495619
DBLINK Project: 58001
BioProject: PRJNA58001
DBSOURCE REFSEQ: accession NC_005085.1
KEYWORDS
SOURCE Chromobacterium violaceum ATCC 12472
ORGANISM Chromobacterium violaceum ATCC 12472
Bacteria; Proteobacteria; Betaproteobacteria; Neisseriales;
Neisseriaceae; Chromobacterium.
REFERENCE 1 (residues 1 to 229)
AUTHORS Vasconcelos,A.T.R., de Almeida,D.F., Almeida,F.C., de
COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
NCBI review. The reference sequence was derived from AAQ57843.
Method: conceptual translation.
FEATURES Location/Qualifiers
source 1..229
/organism="Chromobacterium violaceum ATCC 12472"
/strain="ATCC 12472"
/db_xref="ATCC:12472"
/db_xref="taxon:243365"
Protein 1..229
/product="DNA alkylation repair enzyme"
/calculated mol_ wt=25598
Region 29..219
/region name="AlkD like 1"
/note="A new structural DNA glycosylase containing
HEAT-like repeats; cd07064"
/db_xref="CDD:132881"
Region 30..219
/region name="DNA alkylation"
/note="DNA alkylazion repair enzyme; pfam08713"
/db_xref="CDD:204039"
Site order (108,112,146,177..178,185)
/site_type="active"
/db xref="CDD:132881"
cDS 1..229
/gene="alkD"
/locus_tag="CV_0164"
/coded by="NC_005085.1:173742..174431"
/transl table=11
/db_xref="GeneID:2550257"
ORIGIN
1 mdridalraq ltaaadpara pamraymrgq fdflgvaapa rrkaavawik shdtagpdvw
61 ltlaerlwge perefqyval dllarhaael paailprlla lvtakswwdt vdglaawvig
121 glvrgrrelqg temdtlagds dfwlrrvail hqlywkrdtd agrlfrycsa naadpeffir
181 kaigwalrey aytdaeavrg fvasaalspl srrealkriq gnplpakea
//

Jon K. Lzaerdahl,
Structural Bioinformatics

Each RefSeq records has a comment
block indicating the status of the

record
STATUS Definition
GENOME This identifies RefSeq records provided by the NCBI Genome Annotation

ANNOTATION process. These records are provided via antomated processing and are not

subject to individual review or revision between builds (see description of the
assembly and annotation process). The mRINA records are identified based
on alignments of other mRINAs to the genomic sequence and the proteins are
conceptual translations of these mRNAs. These model transcripts and
proteins may differ from pre-existing curated RefSeq (accession prefix NM,
NE., INP) or GenBank records because they correspond to the genomic
sequence.

INFERRED Not curated. Inferred by genome sequence analysis with no direct same-

MODEL

species support for the product. Support for the record may include a
combination of orthologous or paralogous protein homology and alignments
of transcripts from related genes. A portion of the sequence may be defined
by ab initio prediction.

Not curated, The RefSeq record is predicted by a whole-genome
computational genome annotation pipeline. The record may represent an ab
initio prediction, or may have some level of transcript or protein homology
support.

PREDICTED Not curated. Automatically provided based on GenBank sequence data;

limited or partial support for the transcript or protein. A portion of the
transcript or protein may reflect an ab initio annotation prediction that was
submitted to GenBank.

PROVISIONAL Not curated. Automatically provided based on GenBank sequence data;

there is support for the transcript and protein. This is the default status code
applied to some genomes for which there is no clear information about the
method used to define the sequence.

REVIEWED Curated. The RefSeq record has been reviewed to provide the preferred

sequence standard and to add additional functional descriptive information
and feature annotation, as relevant.

VALIDATED Curated. The RefSeq record has undergone an initial review to provide the

WGS

preferred sequence standard.

Not curated. The RefSeq record represents a collection of whole genome
shotgun (WGS) sequences. This status code is applied to genomic records.

http://www.ncbi.nlm.nih.gov/RefSeq/key.html#status

UiO ¢ Department of Informatics
University of Oslo



G

GenBank versus RefSeq

Not curated

Curated

Author submits

NCBI creates from existing data

Only author can revise

NCBI revises as new data
emerge

Multiple records for same loci
common

Single records for each
molecule of major organisms

Records can contradict each
other

No limit to species included

Limited to model organisms

Data exchanged among INSDC
members

Exclusive NCBI database

Akin to primary literature

Akin to review articles

Proteins identified and linked

Proteins and transcripts
identified and linked

Access via NCBI Nucleotide
databases

Access via Nucleotide & Protein
databases

Jon K. Lzaerdahl,
Structural Bioinformatics

http://www.ncbi.nlm.nih.gov/books/NBK21105/#ch1.Appendix GenBank RefSeq TPA and UniP

Oslo
universitetssykehus

UiO ¢ Department of Informatics

University of Oslo



NCBI Gene datab

= NCBI  Resources ¥ How T

Gene Gene [=l|
Limits Advanced

Display Settings: (¥) Full Report Send to: (V)
OGG1 8-oxoguanine DNA glycosylase [ Homo sapiens ]
Gene ID: 4968, updated on 10-Nov-2012
| Summary 2|2
Official Symbol OGG1 provided by HGNC
Official Full Name 8-oxoguanine DNA glycosylase provided by HGNC
Primary source  HGNC:8125
See related EnsemblENSG00000114026: HPRD:03582; MIM:601982; Vega:OTTHUMG00000097091
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Ei i; M. lia; Eutheria; Euarch glires;

Primates; Haplorrhini; Catarrhini; Hominidae; Homo
Also known as  HMMH; MUTM; OGH1; HOGG1

Summary This gene encodes the enzyme responsible for the excision of & ine, a ic base byproduct
which occurs as a result of exposure to reactive oxygen. The action of this enzyme includes lyase activity for
chain cleavage. Alternative splicing of the C-terminal region of this gene classifies splice variants into two
major groups, type 1 and type 2, depending on the last exon of the sequence. Type 1 alternative splice
variants end with exon 7 and type 2 end with exon 8. All variants share the N-terminal region in common,
which contains a mitochondrial targeting signal that is essential for mitochondrial localization. Many alternative
splice variants for this gene have been described, but the full-length nature for every variant has not been
determined. [provided by RefSeq, Aug 2008]

~ | Genomic context 2)(2
Location: 3p26.2 See OGG1 in Epigenomics, MapViewer
Sequence: Chromosome: 3; NC_000003.11 (9791628..9808353)
Chromosome 3 - NC_000003.11
[ 9745510 p [ 9878040 pr
CPNES 0001 e TADAS s
BRPF1 ARPC4-TTLLS
CAMKL ARPC4
-G ic regions, ipts, and prod: NIE
G i q NC_000003 chr 3 GRCh37.p10 Primary AssE‘ Go to reference sequence details
Go to nucleotide Graphics FASTA GenBank
S NC_000003.11: 9.8M..9.8M (22kbp)~ | X | )| - I + A R = =
3,790 K 9,792 K 9,794 K 19,796 K 9,798 K 9,800 K 3,802 K 9,804 K 9
Genes
0GG!
nM_016s28.2 Wb—E-————— ——H————f}— » {0 NP_058437.1 |

Table of contents 2
Summary

Genomic context

Genomic regions, transcripts, and products
Bibliography

Phenotypes

HIV-1 protein interactions

Interactions

General gene info

General protein info

Reference sequences

Related sequences

Additional links

Related information s
Order cDNA clone
3D structures
BioAssay
BioProjects
BioSystems

CCDs

Conserved Domains
dbVar

EST

Full text in PMC
Genome

GEO Profiles
HomoloGene

Map Viewer

MedGen

Nucleotide

OMIM

Probe

Protein

PubChem Compound
PuhChem Sithstance

RefSeq Proteins i M

Oslo
universitetssykehus

Jon K. Lzaerdahl,
Structural Bioinformatics

dSe

 Searched
with Entrez

* A good place
to start
looking at
new genes

e Lots of links
to other
databases!

© http://www.ncbi.nlm.nih.gov/gene/4968

UiO ¢ Department of Informatics
University of Oslo



Jon K. Lzaerdahl,
Structural Bioinformatics

NCBI| «Trace Archlves»

* Trace Archive :
— Repository of raw data
sequencing traces from gel and | ==
capillary electrophoresis el
sequencers ﬂj\ AT
— >2 billion traces il MMMW I
Sequence Read Archive (SRA)
— Data from high-throughput =

sequencing (454, lllumina,
lonTorrent, SOLID, etc.)

— Now 1.6 Pbases (1.6 x 10%%) open
access sequences

— At present >1 Tbase added daily

http://nar.oxfordjournals.org/content/40/D1/D54.abstract

‘ \ Oslo 1 Pbp = 100,000 human genomes UiO ¢ Department of Informatics
universitetssykehus ! University of Oslo



) . Jon K. Lzaerdahl,

. Structural Bioinformatics

UniProt Prot

* Database of protein sequences and functional
annotations — “a single worldwide database of protein

sequence and function” (2002)

* UniProt consortium

— EMBL-EBI
— Swiss Institute of Bioinformatics (SIB)

e Swiss-Prot (Amos Bairoch, 1986)
 TrEMBL (Translated EMBL Nucleotide Sequence Data Library,
1996)
— Protein Information Resource (PIR)
* roots in Margaret Dayhoff's Atlas of Protein Sequence and
Structure (1965)

 http://www.uniprot.org

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



O . Jon K. Lzaerdahl,
. Structural Bioinformatics

UniProt Prot

* Four major components

— the UniProt Knowledgebase (UniProtKB)
* UniProtKB/Swiss-Prot
* UniProtkKB/TrEMBL

— the UniProt Archive (UniParc)
— the UniProt Reference Clusters (UniRef)

— the UniProt Metagenomic and Environmental
Sequence database (UniMES)

* Database release frequency: 4 weeks

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



*e . Jon K. Lzaerdahl,

ISt ¢ . Structural Bioinformatics
UniProtKB Prot

* Two sections

— UniProtKB/Swiss-Prot (Release 2013 10 of Oct 16,
* 541,561 sequences
* 192,480,382 amino acids
e from 223,284 references

— UniProtKB/TrEMBL (Release 2013 10 of Oct 16
2013) B
* 44,746,523 sequences
e 14,225,235,989 amino acids

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



UniProtKB Prot

e UniProtkKB/Swiss-Prot
— high-quality data
* information from literature
* computational analysis by expert biocurators

— manually annotated/curated
— annotation regularly reviewed
— non-redundant

— sequences from same gene in same organism merged and differences between
sequences are identified

» alternative splicing, natural variation, incorrect initiation sites, incorrect exon boundaries,
frame shifts, unidentified conflicts?

— avery good place to start working on a new protein!

 UniProtkKB/TrEMBL

— translations of annotated coding sequences submitted to the ENA/GenBank/
DDBJ nucleotide sequence resources (INSDC)

— sequences are experimental (e.g. mMRNA/cDNA) or generated by gene prediction
programs

— computational (only) analysis and automatic annotation

— also data from Ensembl, RefSeq, and CCDS not submitted to INSDC, as well as
PDB database sequences (3D structures)

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo

. Jon K. Lzaerdahl,
. Structural Bioinformatics
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ALG8_CAEEL Reviewed; 766 AA. Jon K. Leerdahl,

P52887; Q5WRQ2;

01-0CT-1996, integrated into UniProtKB/Swiss-Prot.

03-0CT-2012, sequence version 3.

31-0CT-2012, entry version 89.

RecName: Full=Probable dolichyl pyrophosphate GlclMan9GlcNAc2 alpha-1,3-glucosyltransferase; e ®
EC=2.4.1.265; o

Structural Bioinformatics

AltName: Full=Asparagine-linked glycosylation protein 8 homolog; .
AltName: Full=Dol-P-Glc:Glc(l)Man(9)GlcNAc(2)-PP-dolichyl alpha-1,3-glucosyltransferase; .

a
AltName: Full=Dolichyl-P-Glc:GlclMan9GlcNAc2-PP-dolichyl glucosyltransferase;
ORFNames=C08H9.3;
Caenorhabditis elegans.

Eukaryota; Metazoa; Ecdysozoa; Nematoda; Chromadorea; Rhabditida;
Rhabditoidea; Rhabditidae; Peloderinae; Caenorhabditis.
NCBI_TaxID=6239;

[1]

NUCLEOTIDE SEQUENCE [LARGE SCALE GENOMIC DNA], AND ALTERNATIVE

SPLICING.

STRATHOBistol N2; Flat text format
MEDLINE=99069613; PubMed=9851916; DOI=10.1126/science.282.5396.2012; H

The C. elegans sequencing consortium; Of a UanrOtKB

"Genome sequence of the nematode C. elegans: a platform for
investigating biology."; rECO rd
Science 282:2012-2018(1998).

-1- FUNCTION: Adds the second glucose residue to the lipid-linked
oligosaccharide precursor for N-linked glycosylation. Transfers
glucose from dolichyl phosphate glucose (Dol-P-Glc) onto the
lipid-linked oligosaccharide Glc(l)Man (9)GlcNAc(2)-PP-Dol (By
similarity) .

-1- CATALYTIC ACTIVITY: Dolichyl beta-D-glucosyl phosphate + D-Glc-
alpha- (1->3) -D-Man-alpha- (1->2) -D-Man-alpha- (1->2) -D-Man-alpha-
(1->3) - [D-Man-alpha- (1->2) -D-Man-alpha- (1->3) - (D-Man-alpha- (1->2) -
D-Man-alpha- (1->6) ) -D-Man-alpha- (1->6) ] -D-Man-beta- (1->4) -D-
GlcNAc-beta- (1->4) -D-G1lcNAc-diphosphodolichol = D-Glc-alpha-
(1->3) -D-Glc-alpha- (1->3) -D-Man-alpha- (1->2) -D-Man-alpha- (1->2) -D-
Man-alpha- (1->3) -[D-Man-alpha- (1->2) -D-Man-alpha- (1->3) - (D-Man-
alpha- (1->2) -D-Man-alpha- (1->6))-D-Man-alpha- (1->6) ] -D-Man-beta-
(1->4) -D-GlcNAc-beta- (1->4) -D-GlcNAc-diphosphodolichol + dolichyl
phosphate.

-!- PATHWAY: Protein modification; protein glycosylation.

-!- SUBCELLULAR LOCATION: Endoplasmic reticulum membrane; Multi-pass
membrane protein (By similarity).

-!- ALTERNATIVE PRODUCTS:

Event=Alternative splicing; Named isoforms=2;
Name=a;

IsoId=P52887-1; Sequence=Displayed;

Note=No experimental confirmation available;
Name=b;

IsoId=P52887-2; Sequence=VSP_012307, VSP_012308;

Note=No experimental confirmation available;

Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



18328

FT
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FT
FT
FT
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FT
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//

InterPro; IPR021173; Dolichyl-P-Glc/endonucV.
Endonuclease-V.

InterPro;

IPRO07581;

Jon K. Lzaerdahl,
Structural Bioinformatics

InterPro; IPR004856; Glyco_trans_ALG6/ALGS.
PANTHER; PTHR12413; PTHR12413; 1.

Pfam; PF03155; Alg6 Alg8; 1.

Pfam; PF04493; Endonuclease 5; 1.

PIRSF; PIRSF037345; Dolichyl-P-Glc/endonucV; 1.

2: Evidence at transcript level;

Alternative splicing; Complete proteome; Endoplasmic reticulum;
Glycosyltransferase; Membrane; Reference proteome; Transferase;

Prdt

Transmembrane; Transmembrane helix.
CHAIN 1 766 Probable dolichyl pyrophosphate

GlclMan9GlcNAc2 alpha-1,3-

glucosyltransferase.

/FTId=PRO_0000174164.
TRANSMEM 6 26 Helical; (Potential).
TRANSMEM 60 80 Helical; (Potential).
TRANSMEM 96 116 WATls~al . IDArAnmEs a1V
TRANSMEM 156 176 Accession
TRANSMEM 190 210
TRANSMEM 228 248 | Last modified March 31, 2011
TRANSMEM 324 344
TRANSMEM 350 370 | This subsection of the ‘Entry information’ section provides one or more accession number(s). These are stable identifiers and should be
TRANSMEM 395 415 | used to cite UniProtKE entries. Upon integration into UniProtkB, each entry is assigned a unique accession number, which is called
TRANSMEM 423 443 | ‘primary (citable) accession number'.
TRANSMEM 452 472
TRANSMEM 482 502 1 yniProtkB accession numbers consist of 6 alphanumerical characters in the format:
VAR_SEQ 111 123

1 2 3 4 5 6
VAR_SEQ 124 766 | [A-N.R-Z][0-9) [A-Z]  [A-Z. 0-9] [A-Z, 0-9] [0-9]
SEQUENCE 766 Aa; 8687 [0.P.Q] [0-9][A-Z 0-9][A-Z, 0-9][A-Z, 0-9][0-9]
MGEVQLVLAV TAILISFKCL LI
PPFFAYFELG LASVAHFFGF DE( Examples: A2BC19, P12345.
RSPRLVSRIP KKLQQONGREA CF
YLMAALSYSI LLNFKHIYVY YA FEntries can have more than one accession number. This can be due to two distinct mechanisms:
ASIFPFIHAS GVQGLQONIAT RL|
FDAPTYTSGL VQEYSHSVLP NV + a) When two or more entries are merged, the accession numbers from all entries are kept. The first accession number is referred
yerrrorny Aoy 3 to as the Pri itabl i ber. while the oth ferred to as ‘Second i bers’. Th
YAICVSYFFI OLVFLKRVTL MP! o as the ‘Primary (citable) accession number’, while the others are referred to as "Secondary accession numbers’. These are
PIMAISILTA IELTGLIGAL IW listed in alphanumerical order.
DVKLVAGIDT SAAKLNSDMV YI|
MADFLKSVIT ERPELRPDVI LCl + b) If an existing entry is split into two or more entries (‘'demerged’), new ‘primary’ accession numbers are attributed to all the split
ETIGMENKSK VDSFVEHCRE VY] entries while all original accession numbers are retained as ‘secondary’ accession numbers.
GIDLELSTEI CSQLLLNNTT IE

Example: P29358 which has been ‘demerged’ into PE53250 and PES251.
‘e .
Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo
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*e . Jon K. Lzaerdahl,

a ¢ . Structural Bioinformatics
UniProt Prot

UniProt Archive (UniParc)

the most comprehensive, publicly accessible, non-redundant protein sequence
database available

new and updated protein sequences are loaded daily from “all” public databases
each unique sequence is stored only once and assigned a UniParc identifier
identifiers are stable and are never deleted or reassigned

UniParc identifiers can be used to uniquely identify protein sequences in any
protein database

format of UniParc identifiers: UPI000000D8D2 (“UPI” and 10 hexadecimal
numbers)

UniParc contains only protein sequences and database cross-references

III

UniProt Reference Clusters (UniRef)

3 databases of clustered sets of protein sequences from UniProtKB
UniRef100 database: identical sequences (from any organism) into a single entry

UniRef90: each entry has sequences that have at least 90% sequence identity (wrt
the longest sequence)

UniRef50: each entry has sequences that have at least 50% sequence identity

UniProt Metagenomic and Environmental Sequence database (UniMES)

Oslo

developed for MES data

clusters of sequences (100% and >90%) _
UiO ¢ Department of Informatics

universitetssykehus University of Oslo



Jon K. Lzaerdahl,
Structural Bioinformatics

Two main types of databases?

* Primary databases
— gather original data
— curation and archiving new data

— e.g. GenBank, SRA, and the 3D structure database
PDB

e Secondary (derived databases)

— collect data from primary databases and reformat,
reannotate, recombine etc.

— e.g. UniProtKB, UniParc, UniRef, or Gene Ontology
Annotation (GOA)

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



An even better place to look for
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good biological databases -

Nucleic Acids Research

Contents

Volume 41, Database issue, January 1, 2013

The 2013 Nucleic Acids Research Database lssue
and the online Molecular Biology Database
Collection

Database resources of the National Center for
Biotechnology Inf ation

I'he International Nucleotide Sequence Database
Collaboration

DDBJ new system and service refactoring

Facing growth in the European Nucleotide Archive

GenBank

ate on activities at the Universal Protein
t) in 2013

Ensembl 2013

Oslo
universitetssykehus

X.M.Fernindez-Sudrez and M.Y.Galperin

NCBI Resource Coordinators

Y.Nakamura, G.Cochrane and 1L.Karsch-
Mizrachi on behalf of the International
Nucleotide Sequence Database Collaboration

0.0gasawara, J.Mashima, Y.Kodama,
E.Kaminuma, Y.Nakamura, K.Okubo and
T.Takagi

G.Cochrane, B.Alako, C.Amid, L.Bower,

A Cerdefio-Tarraga, 1.Cleland, R.Gibson,
N.Goodgame, M.Jang, S.Kay, R.Leinonen,
X.Lin, R.Lopez, HMcWilliam, A .Qisel,
N.Pakseresht, S.Pallreddy, Y.Park, S.Plaister,
R.Radhakrishnan, 8. Riviére, M.Rossello,
A.Senf, N Silvester, D.Smirnov, P.ten Hoopen,
A Toribio, D.Vaughan and V.Zalunin

D.A Benson, M.Cavanaugh, K.Clark, L Karsch-

Mizrachi, D.J.Lipman, J.Ostell and E.W.Sayers
The UniProt Consortium

P.Flicek, LAhmed, M.R.Amode, D.Barrell,
K.Beal, S.Brent, D.Carvalho-Silva, P.Clapham,
G.Coates, S5.Fairley, S.Fitzgerald, L.Gil,

C.Garcia-Giron, L.Gordon, T.Hourlier, S.Hunt,

T.Juettemann, A K Kihéri, S.Keenan,
M.Komorowska, E.Kulesha, I.Longden,
T.Maurel, W.M.McLaren, M.Muffato, R.Nag,
B.Overduin, M .Pignatelli, B.Pritchard,

E.Pritchard, H.S.Riat, G.R.S.Ritchie, M.Ruffier,

M.Schuster, D.Sheppard, D.Sobral, K.Taylor,

A Thormann, S.Trevanion, S.White, S.P.Wilder,
B.L.Aken, E.Birney, F.Cunningham, [.Dunham,

J.Harrow, J.Herrero, T.J.P.Hubbard,
N.Johnson, R Kinsella, A Parker, G.Spudich,
A.Yates, A Zadissa and S.M.J.Searle

D1-D7

DR

D21

D25

D30

D36

D43

D48

D20

D24

D29

D35

D47

D55

Nucleic Acids Res. Database
issues
* released once every year, in
January
* 21st issue (2013)
* 58 new databases
* 100 updates on databases
previously described in NAR
» 23 updates on databases
previously described
elsewhere

http://nar.oxfordjournals.org/content/42/D1.toc

UiO ¢ Department of Informatics
University of Oslo



While we are visiting NAR: a
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good place to look for
bioinformatics tools

Nucleic Acids Research

Contents

Volume 41, Web Server issue, July 1, 2013

Nucleic Acids Research Annual Webh
ssue in 2013

DIALIGN at GOBICS—multiple sequence

E nent using various sources of external
ation

s MISTIC: mutual information server to infer
cocvolution

5 R3D Align web server for global nucleotide to
nucleotide alignments of RNA 3D str

aleaves es on-demand exple

ctivity

BLAST: a more effi
improvements

report with usal

s N ex: a web server for the study of nu

s DNAshape: a method for
tion of DNA struct

he high-throughput

a web-based tool for integrative
alysis of expression data

g
5 SeT AnalLy Toolkit
e 2013
s the al interpretation of

Oslo
universitetssykehus

FFT sequence

ral features on a genomic

quality control

G Benson

L.Al Ait, ZYamak and B.Morgenstern

F.L.Simonetti, E Teppa, A.Chernomoretz,
M.Nielsen and C.Marino Buslje

R.R.Rahrig. A.I.Petrov, N.B.Leontis and
C.L.Zirbel
S.Kuraku, C.M.Zmasek, O.Nishimura and
K.Katoh

GM Boratyn, C.Camacho, P.S.Cooper,
G.Coulouris, A.Fong, N.Ma, T.L.Madden
W.T.Matten, S.D.McGinnis, Y .Merezhuk,
Y Raytselis, E.W.Sayers, T.Tao, J.Ye and
.Zaretskaya

J.Ye, NMa, T.L.Madden and J.M.Ostell

I.Medina, F.Salavert, R.Sanchez, A.de Maria,
R.Alonso, P.Escobar, M.Bleda and J.Dopazo
A Hospital, I.Faustino, R.Collepardo-Guevara
C.Gonzilez, J.L.Gelpi and M.Orozco

T.Zhou, L.Yang, Y.Lu, 1.Dror, A.C.Dantas
Machado, T.Ghane, R.Di Felice and R.Rohs

ILXi .D.Fjell, M.L Mayer, O.M.Pena,
D.5.Wishart and R.E.W.Hancock

LM.T.Eijssen, M Jaillard, M.E. Adriaens, S.Gaj,

P.J.de Groot, MMiiller and C.T.Evelo
J.Wang, D.Duncan, Z.Shi and B.Zhang

D.D’Andrea, L.Grassi, M.Mazzapioda and
A Tramontano

WI-W2

W3-W7

WE-W14

WI5-W21

W22-W28

W20-W

W34-W40

W41-W46

W47-W55

WS6-W62

W63-W70

W71-W76

W77-W83

W84-W8E

Nucleic Acids Res. Web server
issues
* released once every year, in
July
e 12th issue (2014)

* 80 web servers

http://nar.oxfordjournals.org/content/42/W1.toc

If you need an article or a citation for a
bioinformatics tool or database, the NAR
web server or databases issues are often
good places to look

UiO ¢ Department of Informatics
University of Oslo
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Huge number of databases!

ng )| B hitp:/ /v oxfordjournals.org/nar/databse/a O ~ B € H I Oxford Journals | Life Scien... ‘ ‘

95 2] MBV-INFX410 ([8 itslearning & PubMed £ Elixir HIpDsk v B v ) = v Pagev Safetyv Toolsv @~ NN N

S ; - #h - Dege~ Sefety - Took~ @ e °In bioinformat—icsl the number Of
NCISIEPA cids RosaaTeE ) databases, tools, algorithms, and
)&

3 .
ABOUT THIS JOURNAL CONTACT THIS JOURNAL SUBSCRIPTIONS CURRENTISSUE ARCHIVE SEARCH p a p e rs I S e n O r O u S
Oxford Journals > Life Sciences > Nucleic Acids Research > Database Summary Paper Alpha List . .
°Iin |p05$|ble to have an
» Category List
» Alphabetical List

. . .
12345ABCDEFGHIJKLMNOPQRSTUVWXYZ » Category/Paper List OverVIeW, especla”y If

» Search Summary Papers

2013 NAR Database Summary Paper Alphabetic List » Compilation Paper

16S and 23S Ribosomal RNA Mutation Database Triman K.L.

o bioinformatics is not your
i?n},?ﬁf ;Li;safrhﬁ,;z};g?rsggi Buettner, S., Knipper, J., Schmelzer, P., Stein, R., Schmidt, F., Mattow, J., Zimny- m a i n re S e a rC h a r.e a

Proteome database system for microbial research
database summary

g:zzlldb Basse MJ., Betzl S Bo;‘lrgeas R., Bouzf\dl S., Chetrit, B., Hamon, V., Morelli, X., and Roche, P. i inStead Of tryi ng to do
everything yourself:

database summary

3D rRNA modification maps
Locations of modified rRNA nucleotides within the 3D structure of the ribosome
database summary

3D-Footprint Bruno Contreras-Moreira
Estimates of DNA-binding specificity for protein-DNA complexes in PDB [ [ [l
Get yourself a bioinformatics

3D-Genomics

expert colleague or

database summary

Proten-protemn collaborator!
Protein-protein interactions in various evolutionary lineages H

database summary

3DID - 3D interacting domains
Domain-domain interactions in proteins with known 3D structures
database summary

http://www.oxfordjournals.org/nar/database/a

3DNALandscapes Guohui Zheng, Andrew V. Colasanti, Xiang-Jun Lu, and Wilma K. Olson
Conformational features of DNA
database summary

o e o e S Prosohant . Shinget’s NAR online Molecular Biology Database Collection,

3DSwap, a database of domain swapped proteins .
I —— currently contains >1500 databases

#®100% ~
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Good and bad databases

Some are exceptionally good, well maintained and often updated
— EMBL-EBI, NCBI, Ensembl,...
— http://string.embl.de
— http://www.pdb.org
— Maintained by 10s and 100s of experts...
Species specific
— http://www.pombase.org (Schizosaccharomyces pombe)
— http://flybase.org (Drosophila)
— http://ecocyc.org (Escherichia coli K-12 MG1655)
Unique content
— http://www.proteinatlas.org

Also many have poor quality, are never updated, are unreliable

Trick is to know what is good and what is bad...

c\ Oslo Let your favourite bioinformatician follow the field!
+ universitetssykehus




It is possible to spend weeks
learning to become an expert on
only a single resource...

We have only looked at a tiny corner
here...

( \ Oslo UiO ¢ Department of Informatics
universitetssykehus University of Oslo



