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Key Notes

Related topics

The thre:e primary sequence databases are GenBank (NCBI), the
MNucleotide Sequence Database (EMBL) and the DNA Detabank of Japan
(DDB]J). These are repositories for raw sequence data, but each entry is
extensively annotated and has a features table to highlight the important

properties of each sequence. The three databases exchange data on a
daily basis.

Particular types of sequence data are stored in subsidiaries of the main
sequence databases. For example, ESTs are stored in dbEST, a division of
GenBank. There are also subsidiary databases for GSSs and unfinished
genomic sequence data.

Sequences may be submitted to any of the three primary databases using
the tools provided by the database curators. Such tools include Webln
and Banklt, which can be used over the Internet, and Sequin, a stand-
alone application.

SWISS-PROT is a collection of confirmed protein sequences with
annotations relating to structure, function and protein family
assignments. The related database TrEMBL is a translation of all coding
sequences in the primary nucleic acid databases. The entries in TTEMBL
are less extensively annotated than those in SWISS-PROT, but are moved
to SWISS-PROT when reliable annotations become available.

All the databases discussed in this topic can be searched by sequence
similarity. However, detailed text-based searches of the annotations are
also possible using tools such as Entrez. The simplest way to cross-
reference between the primary nucleotide sequence databases and
SWISS-PROT is to search by accession number, as this provides an
unambiguous identifier of genes and their products.

Useful bioinformatics sites on Miscellaneous databases (C4)

the WWW (A3) Data retrieval with Entrez and
Sequencing DNA, RNA and DBGET/LinkDB (D1)

proteins (B1) Data retrieval with SRS (Sequence
File formats (C1) ' Retrieval System) (D2)
Genome and organism-specific Database searches: FASTA and

databases (C3) - BLAST (E3)

Primary sequence The
. databases can be access

primary sequence databases are repositories for raw sequence data, and
ed freely over the World Wide Web (WWW). There are three such %
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databases, comprising the Intematmn_al Plusi?t the National Center f:;.
Collaboration, These are GenBank, mmntmnct'deysequence Database majp, .
Siotechnalony Tnfoeative (ICPI 115 Nuc}egulratnr}f (EMBL), and the DNy
tained by the European Molecular Biology La b deposited in any of the dag’s
Databank of Japan (DDBJ). New sequences cag b pe -
bages since they exchange data on a daily basis. lso extensive annotations, Aq
@he databases contain not only sequences bt a 51:“ case for the human EEn.e.
an example, Fig. 1 shows part of a GenBank ﬁlfe. in t lifrf i d, ety
BTEB. Much of the introductory part of the ﬁl'j’ 15 s& r:l‘;ipr (t]'lﬂ' sm;me SPeEing
information such as the locus name, the accession nu tf;ni Sestion aF the ;]3,-_
literature references and the date of submission. An impor e a—— e
is the features table, which describes interesting features 0 qu "yrince
ke - 9
LOCUS HUMBTEB 485% bp  mRNA PRI 07-FEB-133
DEFINITION Human mRNA for GC box binding protein, complete cds.
ACCESSION D31716
VERSION D31716.1 GI:505081
KEYWORDS GC box binding protein; zinc finger.
SOURCE Homo sapiens germline ¢DNA to mRNA, clone_ lib:placenta.
CRGCANISEM Homo sapiens .
Eukaryota; Metazoa; Chordata; Craniata; Uertebrgta: Euteleostomi;
Mammalia; Futheria; Primates; Catarrhini; Hominidae; Homo.
REFERENCE 1
. F AR
REFERENCE 2 (bases 1 to 4859)
AUTHORS  Ohe,N., Yamasaki,Y., Sogawa,K., Inazawa,J., Ariyama,T., Oshimura,M.
and Fujii-Kuriyama,Y,
TITLE Chromesomal localization and cDNA sequence of human BTEB, a GC box
binding protein
JOURMAL ~ Somat. Cell Mol. Genet. 19 (5), 499-503 [19913)
MEDLINE 94120483
COMMENT Submitted (31-May-1994) to DDBJ by:
Yoshiaki Fujii-Kuriyama
frornmnanf
FEATURES Location/Qualifiers
source 1..4859
forganism="Homo sapieng"
/db_xref="taxon:9606"
fclone_lib="placenta*
/germline
gene 1265..1999
/gene="BTEB"
cDs 1265..1939
/gene="BTEE"
/note="three-timag repeated zinec £i -
fcodon_start=1 s L prss
/product="GC box binding protein® E:
/protein_id="BAR0O6524.1% ;
fdb_xref="GI:1060891"
trans1&ti0n=“HEAAAYMDFVAAQCUVSIS Ty
KEHGDPGDTWKDYCTLVTIAKSLLDLNKYRD ImﬂmPsvggggggummmpmm o
SGSSPEHSPEERQDPGS&PEPLELLHPGVMGK}MBEKRHK SPDEDMGS DS DYTE g
KAHYR‘-'HTGERPFPCTWPDCLKKFERSDELTRHHTHTGEK CPYSGCERVYGKRSSHL
TKHARRHTEFHPSMIKRSKKALANAL » QFRCPLCEKRFMRSDHL
BASE COUNT 1285 a 1111 ¢ 11%3 g 1270 ¢
ORIGIN Chromoscme BJt‘-'Iliég —— c
ki t gacataa . & attatagat ;
s 1 c.;cﬁt gggt g . OALE cacactgear Ltattecatca _
tggaatgatg CCOLGOCELt maggrttago SR
,f 435; ttcaccattg Fﬂ | ; g tﬂcﬂﬂltcnt GCttetory,

g, 1. GenBank entry for the human gene BTEB. Some Information has pe,
s icfated thus fevid T _
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SWISS-PROT
and TrEMBL
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Ge ,
r:_:,;-.li‘.?:l::ﬂi?u:|:,]:I.'I:m:} acid repository, the fﬂr_'l that there is a protein-coding
SRS 1T (s ;“n' Lu- Ip['llr}'- an‘t* Illmt TR is a very simple gene that has no
complicated; (e 1 r: ntrons, the CDS (coding :*-.l-l_'l.‘llll'.‘l‘ll:l?.'} feature would be more
e ‘lf'”l'l‘llihql |l,” r_}' would !w extended o indicate the base positions of the

; by commas, For example, if there was a second exon encoding

A further 20 amino acids resi -5
i acids residues, the C : ‘ J
1205..1999,210))..2159. SRR RREC TR

Ihe Imm’n sequence databases have a number of subsidiaries for the storage of
P*'“'.l'fu_iﬂr types of sequence data. For example, dbEST is a division of GenBank
Whll:‘}l II!-'I used to store expressed sequence tags (ESTs), and an example entry in
dbEST is shown in Fig. 2. Other divisions of GenBank include dbGSS, which is
used to store single-pass genomic survey sequences (GSSs), dbSTS, which is
used to store sequence tagged sites (STSs; unique genomic sequences that
can b:l‘.! used as physical markers) and the HTG (high-throughput genomic)
division, which is used to store unfinished genomic sequence data. These types
of sequences are discussed in more detail in Topic B1.

The robustness of data submitted to the primary sequence databases is impor-
tant in the context of bioinformatics software. Clearly, the integrity of the scien-
tists who submit the data is not rea:il}r checked by computers but errors must
be avoided in database consistencyf It is essential that the data are submitted in
a supported format and that the su ion is carried out by means of software
provided by the database curators. Examples are Webln provided by EMBL
(www.ebi.ac.uk/embl/Submission) and BankIt provided by the NCBI
(http:/ / www.ncbi.nlm.nih.gov/Bankit/), each of which can be used to submit
sequences to the databases over the WWW. A powerful stand-alone software
tool, Sequin, is provided by the NCBI and can be used on UNIX, PC/Windows

and Macintosh systems for sequence submission for those with no WWW access
(http:/ /www.ncbi.nlm.nih.gov/Sequin /index.html).

SWISS-PROT and the related database TTEMBL (Translated EMBL) are reposi-
tories for annotated protein sequences. Figure 3 shows the SWISS-PROT entry
for the BTEB protein, corresponding to the GenBank entry in Fig. 1. The entry
contains lagge numbers of annotations, including a features table before the
sequenceéch line begins with two letters, many of which are self—expla_natlor}r,
for examplé ID (identity), AC (accgssion number), DT (date), ‘DE‘ (description),
GN (gene name), CC [mmmenE,‘SConﬁnuaﬁun lines are indicated by the

hols -I- at the start
o cteristic features of SWISS-PROT entries include the DR

CC field in Fig. 3). Chara :
(reference), KW (key words) and FT (features) fields. It is the presence of lhifse
careful and extensive annotations that makes SWISS-PROT so popular with

i i in Fi, i irly comprehensive description
biochemists. For example, in Fig. 3, there is a fair. y comp

u;otiw pmtein and its function but also (in the DT field) cross-references to the
relevant entries in the secondary databases PROSITE, PRINTS and Pfam

Topic F2). _
: GS%ISS-PRDT provides ﬂ%must up-to-date and extensively annotated infor-

mation on protein sequenc and its quality reflects its active man.agament by
human curators. rEMBL (franslated EMBL) is another database in the same
format. The entrles in TrEMBL are derived from translation of a]l_mdu?g__
sequences in the EMEBNucleutide Sequence Database that are not _alread}f in:

of a section"and indents thereafter (this is shown in the
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: 06-FEB-1995 ok
LOCUS T4B601 355 bp  mANA Eﬁzmg sapiens cDNA clone AL
DEFINITION yb0la0l.s1 Stratagene placenta (#937225) 1043_rnal IG ALPHA-2 1
IMAGE: 69864 3 similar to similar to gb:S71043_ 't
E | CHAIN C REGION (HUMAN) , mRNA sequence. : ].
ACCESSION  Taggq) ?E |
VERSTON T48601.1 GI:65046] 41
KEYWORDS g, L
SOURCE human, L -
ORGANISM Homo sapiens eleostomi; .

EukarvoEa; Metazoa; Chordata; Craniata; Vertebrata; Eut '

Mammalia;

: ; Homo.
Eutheria: Primates; Catarrhini; Hominidae;
REFERENCE 1 (bases 1 tgq 3558)

3
AUTTHORS foonnd agquence tags
TITLE Generation and analysis of 280,000 human expressed s
JOURNAL Gencme Res. ¢ (%), 807-p28 (1596)
MEDLINE $7044478

COMMENT Other_gsTs, ¥b0laol, . r1

Contact: wWilsan RE
Washington University Scheol of Medicine

4444 Forest Park Parkway, Box 8501, st. Louis, MO 63108
; Tel: 314 286 1800
i Fax: 314 286 1819
H Email:

e "‘".-": rtim Lol T el

est@watsan.wustl.edu
i lity sequence sStops: 277
; Scurce: IMAGE Consortium, LLNL

Lodl
This clone is available royalty-frea through LINL ; contact the
IMAGE Consorti i i

ge.llnl.gov) for further information.
Seq primer: -21m13

High qga

-

High quality sequence stop: 277,
FEATURES anatiunfﬁualifiers
source 1..355
forganism="Homg sapiens*
| Hdh_xrei:“GDB:dgo?ﬁl'
idb_xref:'taxon:&ﬁos'
fclmnez"IMAGE:GBBﬁd' ;
/sex="male" :
i:lone_lih='$tratngene Placenta (#937225)» g |
il flab_hostz"SDLR cells | i
i! /note="0rgan:
| ¢

gy £

AL
e e e e e e e e

. e o e

- e e e

- - it i it il

[

PA b b b

. Dlacenta; Vectgr: leuescript SK-; Site_ 1 3
| EcoRI; Site_2; Xhol; Cloneg unidirectionally Primer: :
! Olige 4T. Caucasian. Average insert size: 1.2 kb, Uni-zap &
1 XR Vectar; -5¢ adaptor Sequence; 5 GAATTGGGCECGAG 3¢ -3 i
i adaptor Sequence: 5 CTCGAGTTTTTTTTTTTTTTTTTT Jou
A BASE COUNT 62 a 117 ¢ 98 g 9 others
# CRIGIN
8§ 1 99cggcteag tageaggtge cqtecacerc ¢dccatgaca acagac :
' 61 gggtttacca ceaagegtec 9aLIGLCLte totgrgaggy o tag:::::;;g tgacatggge
=; 121 caceargeaq gagaaggnet Cececttett ccagtocteg QCtgccacgc gCctecat _
1 181 ggtcacacga aggtogtggt gocetggety gntectnean 99atgcceag Ezagtntgct !
P 241 tntegegggg cagetcetgr gaccectgea gecagegaae cageacgten gtggggtzct -
b 301 aagengoget accaggeace teaaccgtee nccagct::g ttea ggcttn i
& gggeo %
f 1 9g9cca netee .
i Fig. 2. GenBank (dbEST) entry for & human EST chone, Some information R e
i brevity and is indicated fhus f........) , been deteted from the e for the cate d’EI
Bi : R : _ : b
Bt SWISS-PROT. As further data ensure th, Ly | ¥
& re]t"h P : e
8 entries are moved to SWISS-PROT, ability of annotationg, TrEMBL: - i
; ; 'Databasﬂ & Detailed queri.es lof the {ertanniwtation in the databaaés} R )
| | interrogation . = carried out using tools like SRS and Entrez (Section ) }c}h‘“’iﬂeﬂ above can be
[l e T  of Figs 1 and 3 shows how a yser €an crosg. Lo

. Let.us assume, for example, that se

Vever, a comparisan |-
rffeteﬂﬂe_betgw- Ty e parion
hing Genpar . oo these databases.

ar

New sequence.
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ID BTE1l_HUMAN g7

AC  QLIBEE; Qleige; | CARDS PRT; 244 AA,

m L 3 e

B 2U-huc-zug? {Eel. 37, Last sequence update)

DE TRHNSCRIPTIO; ;iéngrBLﬂat annatation update)

DE  PROTEIN 1) (0c aorCk BTEBL (BASIC TRANSCRIPTION ELEMENT BINDING

BINDIM -
BTEBL OR BTEB OR KLF9 G PROTEIN 1) (KRUEPPEL-LIKE FACTOR 9).

os Homo sapiens (Human) ,
Eukaryota; Metazoa; Chordata;

Mammalia; Eutheria; Primatcas;

NCBI_T&J:.ID?-BEOE;

(1]

SEQUENCE FRDOM N.A.

HEDLINE:QGIEDGBS: PubMed=823%1025;

Ohe y.. Yamasaki Y., Sogawa K., Inazawa J., Ariyama T., Oshimura M.,

Fujii-Kuriyama Y.:;

i '?hromnsomal localization and cDNA sequence of human BTEB, a GC box

t RT binding protein,";

RL Somat. Cell Mol. Genet, 19:499-503(1993).

RN (21

RP SEQUENCE OF 1-31 FROM N.A.

RX MEDLINE=94327649; PubMed=B051167;

RA

RA

2

Craniata; Vertebrata; Futeleostomi;
Catarrhini; Hominidae; Homo.

3528525288

Imataka H., Nakayama K., Yasumote K., Mizuno A., Fufii-Kuriyama Y.,
Hayami M.;

! RT  “Cell-specific translational control of transcription factor BTEB
r RT expression. The role of an upstream AUG in the 5'-untranslated
4 RT region.*:;
| RL J. Biol. Chem. 269:20668-20673(1994).
i cc =!- FUNCTION: TRANSCRIPTION FACTOR THAT BINDS TO GC BOX FROMOTER
E cC ELEMENTS. SELECTIVELY ACTIVATES MRMA SYNTHESIS FROM GENES
. cc CONTAINING TANDEM REPEATS OF GC BOXES BUT REPRESSES GENES WITH
i cC A SINGLE GC BOX. ;
i cc -!- SUBCELLULAR LOCATION: NUCLEAR.
CC:  mrmeeessssmesc————c— e e s e s s s S n s S S e N S S s S DS S SOt i i e

CC This SWISS-PROT entry is copyright. It is produced through a collaboration
cc between the Swiss Instituta of Biocinformatics and the EMBL outstation =
ce the Europecan Bioinformatics Institute, There are no restrictions on its
cc use by non-profit institutions as long as its content is in no way
modified and this statement (s not removed. Usage by and for commercial
CC entities requires a license agreement (See http://www.isb-sib.ch/announce/
CC or send an email to license@isb-sib.ch).

T N T PR SN T
0
[g]

DR EMBL: D31716; BAADGS24.1; -.
DR EMBL; 572504; AAD14110.1; -..
DR MIM; 602902; -.
DR InterPro; IPRO00B22; Znf-C2H2,
DR Bfam: PFCO096; z£-C2H2: 1.
DR FRINTS:; PRO0048; ZINCFINGER.
DR SMART; SMO0355; ZnF_C2H2; 3.
PROSITE; PS00028; ZINC_FIﬂﬁggzgggg_;; i.
: 50157; ZINC_FING 27 3.
= ;3:i§:fip5fun regulation; DNA-binding; Nuclear proteln; Repeat;

2

KW
= ; =binding. )
g %::Ilﬁingﬂr' l::t-ﬂl 116 ASP/GLU-RICH (ACIDIC).
FT  DOMAIN 143 225 ZINC FINGERS.
PT  ZN_FING 143 167 C2H2-TYPE.
" FT  ZN_FING 173 197 C2K2-TYPE. | ;
FT  ZN_FING 203 = 225 C2H2-TYPE. s ¥EL _
S0 SEQUENCE 244 AA; 27234 MW; 2D1BSASBRID42221 :
MSARAYMDFV AAQCLVSISN RAAVPEHGVA PDAERLRLPE REVIKEHGDP GDTWKDYCTL
| 8 VTIAKSLLDL® NKYRPIQTPS VCSDSLESPD EDMGSDSDVT TESGSSPSHS PEERQDPGSA - .. . -
' DSBESIore VAAKGKRASE KRHKCPYSGC GKVYGKSSHL KAHYRVHTGE RPFECTWEDC . .
PR G I HYRTHTGE KQFRCPLCEK RFMRSDHLTK HARRHTEFHP SMIKRSKRAL
i‘:{‘ " .. ;. Ay Y T A i i AL A SO o0
== Fig. 3. SWSS-Pmetrymmhumanpmtdn BTEB, equivalent to the GenBank entry shown "!'..’.F"Q"-- 1. Noremenn
. feld provides the EMBL accession A _ oros: wced. - B
Al S : St : A e e

ThE )T 'i." 1}
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. articularly interesting &
obtained in the laboratory identifies the gene I Fig. ;1:’; I;ntr}' P 5&155_131{?“.,“3 &
for a research project. How do we find the cmregpons_PRUT has alternative GN :if;f-
Note that the IDs are different, and, although SWE ame on the GenBank fils &
entries (gene names), they do not mrreSPﬂ"d_ e h the SWISS-PROT daty.
The way to find the correct SWISS-PROT file is to searc T has its owp

ugh SWISS-PRO S its owp

(A
£

i

*®

base for the accession number D31716. Altho gy 5 @

. The S5-P
accession number, D31716 can be found as a DR field entry ROT
site or one of its mirrors will successfully locate t
search string.

Er

he entry with D31716 as the ”a
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