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ABSTRACT source of the protein) while the annotation consists of the

SWISS-PROT (http://www.expasy.ch/ ) is a curated description of the following items:

o datab hich stri i ” ¢ Function(s) of the protein
protein sequence dalabase which SIVeES 10 provide a e Post-translational modification(s). For example carbohydrates,
high level of annotations (such as the description of the

funcii f wein. it d X ruct ; phosphorylation, acetylation, GPIl-anchor, etc.

tunc IIO? 0 Ia p(;g})c_elrtl_, IS or_naltns struc ure, .p_os—l « Domains and sites. For example calcium binding regions,
ransiational modiications, variants, e c), a minima ATP-binding sites, zinc fingers, homeobox, kringle, etc.

level of redundancy and high level of integration with

Secondary structure
i‘ﬁgﬁgi‘f"?ﬁ%ﬁigggﬁ?ﬁg%ﬁ%ﬂpgggsgggg g?:ﬁggg? Quaternary structure. For example homodimer, heterotrimer, etc.

organisms; cross-references to two additional data- Similarities to other proteins
9 o ; . Disease(s) associated with deficiencie(s) in the protein
bases; a variety of new documentation files and

improvements to TrEMBL, a computer annotated Sequence conflicts, variants, etc.
supplement to SWISS-PROT, TrEMBL consists of We try to include as much annotation information as possible

M . - in SWISS-PROT. To obtain this information we use, in addition
entries in SWISS-PROT-like format derived from the N o .
translation of all coding sequences (CDS) in the EMBL to the publications that report new sequence data, review articles

: to periodically update the annotations of families or groups of
nucleotide sequence database, except the CDS already proteins. We also make use of external experts, who have been
included in SWISS-PROT.

recruited to send us their comments and updates concerning

specific groups of proteins.

INTRODUCTION We believe that our having systematic recourse both to

SWISS-PROT 1) is an annotated protein sequence databagdiblications other than tho_se reporting the_c_ore data and to subject

established in 1986 and maintained collaboratively, since 198/gferees represents a unique and beneficial feature of SWISS-

by the Department of Medical Biochemistry of the University of’ROT. In SWISS-PROT, annotation is mainly found in the

Geneva and the EMBL Data Library [now the EMBL Outstationcomment lines (CC), in the feature table (FT) and in the keyword

The European Bioinformatics Institute (EBE)[ The SWISS- lines (KW). Most comments are classified by ‘topics’; this

PROT protein sequence data bank consists of sequence entrf@roach permits the easy retrieval of specific categories of data

Sequence entries are composed of different line types, each wit@m the database.

their own format. For standardisation purposes the format of

SWISS-PROT §) follows as closely as possible that of theMinimal redundancy

EMBL Nucleotide Sequence Database. A sample SWISS-PROT ) . )

entry is shown in Figuré. Many sequence databases contain, for a given protein sequence.
The SWISS-PROT database distinguishes itself from oth&eparate entries which correspond to different literature reports.

protein sequence databases by three distinct criteria: (i) annotd-SWISS-PROT we try as much as possible to merge all these
tion, (i) minimal redundancy and (jii) integration with other data so as to minimise the redundancy of the database. If conflicts

databases. exist between various sequencing reports, they are indicated in
the feature table of the corresponding entry.

Annotation

i Integration with other databases
In SWISS-PROT, as in most other sequence databases, two g

classes of data can be distinguished: the core data and this important to provide the users of biomolecular databases with
annotation. For each sequence entry the core data consists ofahéegree of integration between the three types of sequence-
sequence data; the citation information (bibliographical referelated databases (nucleic acid sequences, protein sequences an
ences) and the taxonomic data (description of the biologicplotein tertiary structures) as well as with specialised data

*To whom correspondence should be addressed. Tel: +41 22 784 4082; Fax: +41 22 702 5502; Email: bairoch@chu.unige.ch
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ID  CD4L_HUMAN STANDARD; PRT; 261 AA. DR PIR; S28017; S28017.

AC  P29965; DR 852; $28852.

DT  01-APR-1993 (REL. 25, CREATED) DR PIR; JHO793; JHO793.

DT  01-APR-1993 (REL. 25, LAST SEQUENCE UPDATE) DR HSSP; P27548; 1CDA.

DT  01-FEB-1987 (REL. 35, LAST ANNOTATION UPDATE) DR MIM; 308230; -.

DE  CD40 LIGAND (CD40-L) (TNF-RELATED ACTIVATION PROTEIN) (TRAP} (T CELL DR PROSITE; PS00251; TNF.

DE  ANTIGEN GP39) (CD154 ANTTGEN) . KW CYTOKINE; TRANSMEMBRANE; GLYCOPROTEIN; STGNAL-ANCHOR;

GN  CD40LG OR CD40L OR TRAP. KW DISEASE MUTATION.

0S  HOMO SAPIENS (HUMAN) . FT  DOMAIN 1 22 CYTOPLASMIC (POTENTIAL) .

OC  EUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; MAMMALIA; FT  TRANSMEM 23 46 ~ANCHOR [{TYPE-II MEMBRANE PROTEIN) .
0C  EUTHERIA; PRIMATES. FT  DOMAIN 47 261 EXTRACELLULAR (BOTENTIAL) .

RN 1] FT  DISULFID 178 218 IAL.

RP  SEQUENCE FROM N.A. FT  CARBOHYD 240 240 POTENTIAL.

RX  MEDLINE; 93076854. FT  VARIANT 36 36 M -> R {IN HIGM1).

RA  GRAF D., KORTHAEUER U., MAGES H.W., SENGER G., KROCZEK R.A.; FT  VARIANT 123 123 A -» E {IN HIGM1).

RL  EUR. J. IMMUNOL. 22:3191-3194(1992). FT  VARIANT 126 126

RN 12] FT  VARIANT 128 129 -

RP  SEQUENCE FROM N.A. FT  VARIANT 140 140 W o>

RX MEDLINE; 93049181. FT VARIANT 140 140 W o->

RA  HOLLENBAUGH D., GROSMAIRE L., KULLAS C., CHALUBNY J., FT  VARIANT 140 140 w o>

RA NDERSEN S., NOELLE R., STAMENKOVIC I., LEDBETTER J., FT  VARIANT 144 144 G ->

RA ; FT VARIANT 155 155 L ->

RL 1:4313-4321(1992) . FI  VARIANT 211 211 T -> D

RN FT  VARIANT 227 227 G >V

RP  SEQUENCE FROM N.A. FT  VARIANT 227 227 MISSING (IN HIGML).

RX  MEDLINE; 93145330. FT  VARIANT 231 231 L -> & (IN HIGM1).

RA  SPRIGGS M.K., ARMITAGE R.J., STOCKBINE L., CLIFFORD X.N., FT  VARIANT 235 235 A -> P (IN H1GM1).

RA  MACDUFF B.M., SATO T.A., MALISZEWSKI C.R., FANSLOW W.C.; FT  VARIANT 254 254 T -> M (IN HIGM1}.

RL  CELL 72:291-200(1993} . SQ  SEQUENCE 261 RA; 29273 MW; DC2AD21F CRC3Z2;

RN (4] MIETYNQTS? RSAATGLPIS MKTFMYLLTV FLITQMIGSA LFAVYLHRRL DKTEDERNLH
RP  SEQUENGE FROM N.A. EDFVEMKTIQ RCNTGERSLS LLN SQ FEGFVKDIML NKEETKKENS FEMQKGDONE
RX  MEDLINE; 93084757. QIARHVISEA SSKTT: W AEKGYYTMSN NLVTLENGKQ LTVKRQGLYY IYAQVTFCSN
RA  SPRIGGS M.K., ARMITAGE R.J., STROCKBINE L., CLIFFORD K.N., REASSQRPFI ASLCLKSPGR FERILLRAAN THSSAKPCGQ QSIHLGGVFE LQPGASVFVN
RA  MACDUFF B.M., SATO T.A., MALISZEWSKI C.R., FANSLOW W.C.; VIDPSQVSHG TGFTSFGLLK L

RL  J. EXP. MED. 176:1543-1550(1992). "

RN 151

RP  SEQUENCE FROM N.A.

RX s .

RA M., ., VAZZET G.J., LIFE P., JOMOTIE T., ELSON G., .

XA BONNEFOY d.Y.; Figure 1. A sample entry from SWISS-PROT.

RL  FEBS LETT. 315:259-266(1993).

RN [6]
RP  SEQUENCE FROM N.A.
RA  SHIMADZU M., TERASAKI H., NINOMIYA R., SHIMIZU S., NUNOI H.,

S SUBNITTED (F-1955) To AHBL/CANEANK/SOBT DATA BANES. collections. SWISS-PROT is currently cross-referenced with 30
RP  X.RAY CRYSTALLOGRAVHY (2.0 ANGSTROMS) OF 116-361. different databases. Cross-references are provided in the form of
RX E; $6131874.

SAS If., HSU ¥.-N., VANG J.-H., THOMPSON J., LDERIAN ., pointers to information related to SWISS-PROT entries and

T rRUCTURR 310012040 (1995) found in data collections other than SWISS-PROT. For example
RN . . .

HIHL BR3-36 A0 Gur-10. the sample sequence shown in Figlisntains, among others,

= % 0., GRAR D., WAGES .., BALERE 7., PADATACESE M., DR (Data bank Reference) lines that point to EMBL, PDB,

RA  MALCOLM S., UGAZIC A.G., NOTARANGELO L.D., LEVINSKY R.J.,

WA AROCHER R OMIM and PROSITE. In this particular example it is therefore

RL ~ NATURE 361:539-541(1993).

T o Gotas possible to retrieve the nucleic acid sequence(s) that encodes for
MEDLTNE; 93156840, that protein (EMBL), the description of genetic disease(s)
o SN netie Gy UG 9T FISCHER B associated with that protein (OMIM), the 3D structure (PDB) or

NATURE 361:541-543(19933). 1 H 1

t10) ) the pattern specific for that family of proteins (PROSITE).
VARIANTS HIGM1 ARG-128; GLY-129 AND PRO-235.

MEDLINE; 93145330.

ARUFFO A., FARRINGTON M., HOLLENBAUGH D., LI X., MILATOVICH A. +

O, BN Geoam o S L M n. RECENT DEVELOPMENTS

L., OCHS H.D.;

CELL 72:291-300(1993) .

[11] .
VARIANIS HIGM1 PRO-155; ASP-211 AND VAL-227. Model Organlsms
MEDLINE; 93174270.

ALLEN R‘ a ARMITAGE R.J., CONLEY M.E., ROSENBLAIT H., JENKINS N.A., .

STNONEAE 5 ., ANSLON §.C.. SELMONT 3., SeRices i We have selected a number of organisms that are the target of
T s genome sequencing and/or mapping projects and for which we
VARIANTS HIGM1 ALA-126; ARG-140 AND GLU-144. H .

TlIEDT_H:IE¢ 95233438, Intend to.

GILIANT 5., NRNTOANG 31, TSt s DRSS e ssekns bg » Be as complete as possible. All sequences available at a given

R PLERANI AL vemoNI b, NomamEie Lo | o L RO P time should be immediately included in SWISS-PROT. This

RL AM. J. HUM. GENET. 56:898-906(1995) .

A 1) also includes sequence corrections and updates.

RP VARIANTS HIGM1 ARG-36; C¥S-140; SER-231; MET-254 AND GLY-227 DEL. H H .

x 52;{2&'?[ ",OiﬁIzAﬁZU M., TORU H., SEYAMA K., NUNOI H., NEUBAUER M., o Provlde a hlgher |eVe| of annotatlons-

BLHUM. GENIT. 99:624-627(1597). e Cross-references to specialised database(s) that contain,
cc - !~ FUNCTION: MEDIATES B-CELL PROLIFERATION IN THE ABSENCE OF CO- . . -

STINULUS A5 WELL A5 13 BROLUCTION IN THE PRESENCE OF Ii-4. among other data, some genetic information about the genes
B iR, rem 11 W ssoraH, 210 KEZESs AG A that code for these proteins.

cc EXTR L .

E 1 o Porami SescemicaLLY TRMSSED O ACTIVATED CoAr * Provide specific indices or documents. _

L Tammme i CéoLhaser N0TE- cpaor des A The organisms currently selected argabidopsis thaliana

< base; NOTEE European ‘.DAIJL defect database; . . ..

o ez el (mouse-ear cres8acillus subtilisCaenorhabditis elegarfaorm),

S5 Namonkrrcravcy piow AUEER T S S DWARSLARRL Y ss0rere Candida albicansDictyostelium discoideutslime mold),Droso-

G TG AND DECREASED MMOUNTS OF AL OTHER. SSOIVPES. AEeRCIS HaLRS phila melanogaster(fruit fly), Escherichia coli Haemophilus

G RACURREN: BACIERGAL AXD OPPOFTONIOTIC TWFECEIONS, INeLODS influenzagHelicobacter pyloriHomo sapienghuman)Methano-

6 CRVBTOSKORIDION TNECIION. DEGPITE SUBSILORION Tememe vt coccus jannaschiMus musculuénouse)Mycobacterium tubercu-

[sle} INTRAVENOUS IMMUNOGLCBULIN, THE OVERALL PROGNOSIS IS RATHER POOR, . . . .. .

GO WITN A DRAIH RAIE OF ABOUT 10% SEFORE ADOTESCENCE. losis Mycoplasma genitaliunSaccharomyces cerevisi@midding

cc -1!- SIMILARITY: BELONGS TO THE TUMOR NECROSIS FACTOR FAMILY. H - H '

DR BBL, X69550; GI7270; - yeast),Salmonella typhimuriunSchizosaccharomyces pongie-

DR EMBL; Z15017; G38484; -.

DR EBL; ¥erers, Gasaiz, -, sion yeast) an&ulfolobus solfataricus

DR EMBL; T G1B0124; -

B mL; T GLsisi; Tablel lists, for each of the model organisms, the name of the
DR ML D317o4; 61516170, JOLNED. specialised database to which cross-references are available, the
DR WBL; DIL736; G1S1EL70; JOTNED. name of the SWISS-PROT index file and the number of

PR PIZ; S26694; S66sd. sequences in SWISS-PROT.
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Table 1.Model organisms in SWISS-PROT

attempting to finish the integration into SWISS-PROT of all the
putative proteins frori.coli, B.subtilisand yeast.

(o] i D Index file Number of sequences

Athaliana None yet In preparation 652 1 1

B.subtilis SubtiList SUBTILIS.TXT 1854 DOCUmentat'on fIIeS

Celegans WormPep CELEGANS TXT 1725 SWISS-PROT is distributed with a large number of documenta-
C.albicans None yet CALBICAN.TXT 167 . fl S fth fl h b I bl f | t

b aiscoideum DictyDB BICTY TXT 72 tion files. Some of these files have been available for a long time
D.melanogaster FlyBase FLY.TXT 1000 (the user manual, release notes, the various indices for authors,
E.col EcoGene ECOLLTXT 2038 citations, keywords, etc.), but many have been created recently
Hinfluenzae HiDB HAEINFLU.TXT 1669 and we are continuously adding new files. Tablests all the

Hovion HeDB HPYLORLTXT 250 documents that are currently available.

H.sapiens MIM MIMTOSP.TXT 4600

M.jannaschii M|DB MJANNASC.TXT 1061

M.musculus MGD MGDTOSP.TXT 2952 New cross-references

M.tuberculosis None yet In preparation 698 .

M gentalium MgDB MGENITAL TXT 470 We have recently added cross-references that link SWISS-PROT
Soerovsiae seD YEAST.TXT 4744 to the Mouse Genome Database (MGR), (to the TIGR
Styphimurium StyGene SALTY.TXT 680 Microbial genome databass) @nd to the Plant Gene Nomencla-
S.pombe None yet POMBE.TXT 1042

Table 2. List of documents available in SWISS-PROT

s 1 Loxt
relnotes.txt
submit . txt
shortdes, Lxt

2 of sequence data to SWISS-PROT
ription of entries in SWISS-PROT

jourlist.tzt  List of abbreviations for journals cited
keywlist.txt Tist of keywords in use

tisslist.txt List of tissues

speclisc.txt List of organism identification codes

experts .txt List of on-linc experts for PROSITE and SWISS-PROT

acindex .txt Accession number index
auzindex.txt Author index
citindex.txt Citation index
keyindex.txt  Xeyword index
speindex.txt  Species index

ture Database (MENDELJY.

Currently, SWISS-PROT is linked to 30 different databases and
has consolidated its role as the major focal points of biomolecular
databases interconnectivity. In release 35, there is an average of
3.3 cross-references for each sequence entry.

TrEMBL: a computer annotated supplement to
SWISS-PROT
Introduction

Ongoing genome sequencing and mapping projects have dramati-
cally increased the number of protein sequences to be incorporated

7tmrlist.txc  List of 7-transmembrane G-linked receptor entries
aatrn: £ List of 2yl -LRNA nthetas: . - H H
Sllergen it Somsnclavurs and indox of allersen sequences into SWISS-PROT. Since we do not want to dilute the quality

bloodgrp.txt  Blocd group antigen proteins [%]

calbican.txt  Index of Cardida albicans entries in SWISS-PROT and their

correspondirg gene designations

standards of SWISS-PROT by incorporating sequences into

LI SITTRULIAUELI LN NN e SWISS-PROT without proper sequence analysis and annotation,
designations and WormPe 3 . . . .
;Zji;gfl‘;;:tzzgti;'xngi:;:i:f::fizgizi we cannot speed up the incorporation of new incoming data
cordtoap. e Index of Eecherichia coli Gene-protein indefinitely. However, as we also want to make sequences

ecoli  .txt Index of Escherichia coli K12 chromosomal entries and corresponding
EcoGene cross-references

embltosp. txt Index of EMBL Database entries referenced in SWTISS-PROT

extradom.txt Nomenclature of extracellular domains

available as fast as possible, we introduced in early 1997, TrEMBL
(TRanslation of EMBL nucleotide sequence database), a supple-

fly Ltxt Index of Dreosophila entries and cross-references to FlyBase [*]

glycosid.txc ex = ified by families e basis of 1

glyeostd-txs  Tndex of giycosyl hydrolases classified by famiiies on the b ment to SWISS-PROT. TrEMBL consists of computer-annotated
haeinflu.txt Tndex of Haemophilus influenzac RD chromosomal entries

entries in SWISS-PROT-like format derived from the translation
of all coding sequences (CDS) in the EMBL nucleotide sequence
database, except for CDS already included in SWISS-PROT.

hoxlist .txt Vertebrate homeotic Hox proteins: nomenclature and index
bpylori .txt Index of Helicobacter pylori strain 26635 chromosomal entries [¥]
bumchrig.txt  Index of prot
humchr20.txt  Index of prot:
humchr2l.txt  Index of prot:
humchr2z.txt  Index of p:
humchrx .txt  Index of p
humchry .txt  Index of p

quences cncoded on human chromosome 19 [+]
quences encoded on human chromosome 20
sequences encoded on human chromosome 21
rcoded on huran chromosome 22
ncoded on human chromosome X
sequences cncoded on human chromosome ¥

Collectively these organisms represéii0% of the total

metallo .txt Classification of metallothioneins and index of the entries in

SWISS-PROT [#]
mgétosp .txt Index of MGD entries referenced in SWISS-PROT [*}
ital.t

Index of Methanococcus jannaschii entries [#]
mimtosp .txt Index of MIM entries referenced in SWISS-EROT

nomlist .txt List of nomenclature related references for proteins
pdbtosp .txt Index of Brookhaven PDB entries referenced in SWISS-PROT
ication of peptidase families and index of peptidase entries

peptidas.txt C
plastid .txt List of chloroplast and cyanelle sncoded proteins

Index of Mycoplasma genitalium strain G-37 chromosomal entries [*

The production of TrEMBL has emphasised the importance of
linking not only to a whole EMBL nucleotide sequence entry but
to linking within that entry at the CDS feature level. This linking
has now been achieved by using the ‘PID’, the Protein
IDentification number found in the ‘/db_xref’ qualifier tagged to

pormbe .txt  Index of Schizosaccharomyces pombe entries in SWISS-PROT and their H .
every CDS in the EMBL nucleotide sequence database. The DR
restric .txt List of restriction enzyme and methylasc entrics

ribosomg.txt  Index of ribosomal proteins classified by families on the basis of

sequence similarities
salty  .txt Index of Salmonclla typhimurium LT:
corresponding StyGene cross-references

hromosomal entries and

lines of SWISS-PROT and TrEMBL entries pointing to an
EMBL database entry are now citing the EMBL accession

“*” - s comespending number as primary identifier and the PID as secondary identifier.
YERE Lk e of Saccharonyces cerevisiae onoriss and corcespondiag gone In all cases where a ‘PID’ is a|ready integrated into SWISS-

Toenkz e Yeaer coromosons 11 emiries PROT a ‘/db_xref’ qualifier citing the corresponding SWISS-

yeasts .txt Yeast Chromosome V entries
yeasté .txt Yeast Chromosome VI entrics
yeast? .txt Yeast Chromosoms VII entries
yeasts .txt Yeast Chromosome VIII entries
yeasts .txt Yeast Caromosome IX en
yeastl0 .txt  Yeast Chromosome X entries
yeastil .txt Yeast Chromosome XI entries
yeastl3 .txt Yeast Chromosome XIII entries [¥]
yeastl4 .txt Yeast Chromosome XIV entries
yeasti5 .txt Yeast Chromosome XV entvies [*]

[*] Documents that have been created since last year.

PROT entry is added to the EMBL nucleotide sequence database
CDS labelled with this ‘PID’. In the remaining cases a ‘/db_xref’
qualifier is pointing to the corresponding TrEMBL entry. This
approach enables us to point precisely from a given SWISS-
PROT entry to one of potentially many CDS in the corresponding
EMBL entry and vice versa.

Current status
In October 1997, TrEMBL release 5 was produced. Release 5 was

number of sequence entries in SWISS-PROT. We are currentiased on the translation of all 277 000 CDS in the EMBL
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Nucleotide Sequence Database release 52. Around 100 000nufst of these sequence contains either erroneous data or concerr
these CDS were already sequence reports in SWISS-PROT antificially generated sequences outside the scope of SWISS-
thus excluded from TrEMBL. The remainiafj77 000 sequence PROT.
entries have been automatically merged whenever possiblefo The last subsection consists of CDS translations where we
reduce redundancy in TrEMBL. This step led @50 000 have strong evidence to believe that these CDS are not coding for
TrEMBL entries. real proteins.

We have split TrEMBL in two main sections; SP-TrEMBL and
REM-TTEMBLI' SP-TrEMBL .(SW|SS-PROT TI’.EMBL) CoON- PRACTICAL INFORMATION
tains the entries[{L20 000 in release 5) which should be
incorporated into SWISS-PROT. SWISS-PROT accessio@ontent of the current SWISS-PROT release
numbers have been assigned to these entries. SP-TrEMBL is
partially redundant against SWISS-PROT, sifit@000 of these  Currently (October 1997), SWISS-PROT contaii&8 500
entries are only additional sequence reports of proteins alreadyS@duence entries, comprising 24.8 million amino acids abstracted
SWISS-PROT. We merge these sequence reports as fastf_@én (66 000 references. The data file (sequences and annota-
possible with the already existing SWISS-PROT entries for thedi@ns) requires 135 Mb of disk storage space. The documentation
proteins, so as to make SWISS-PROT and TrEMBL completeg"d index files require45 Mb of disk space. No restrictions are
non-redundant. For SP-TREMBL to act as a computer-annotatBifced on use or redistribution of the data.
supplement to SWISS-PROT, new procedures have been intro-
duced whereby valuable annotation has been added autnteractive access to SWISS-PROT and TrEMBL
matically. First, all TTEMBL entries are scanned for all PROSITE o . ) )
(7) patterns compatible with their taxonomic range. The resquEhe most efficient and user—frle_ndly way to browse interactively
are added to the annotator’s section of the TrEMBL entry that {8 SWISS-PROT or TrEMBL is to use the World-Wide Web
not visible to the public. Among all of the patterns, some of therfV'WWV) molecular biology server ExPASY({11) as well as the
are known to be very reliable (i.e., no known false positive). ©ON€ developed by the EBI. The ExPASy Web server was made

These are used to enhance the information content of the DR¥ilable to the public in September 1993. On October 1997 a

CC, DR and KW fields by adding information about the potentie}(gumulative total of 17 million connections was attained. It may

; ; ; © A i d through its Uniform Resource Locator (URL - the
function of the protein, metabolic pathways, active sites, cofacto © accesse - : e s
binding sites, domains, subcellular location, and other annotati&qdress'ng system defined in WWW), which is: http:/www.

. pasy.ch/
to the entry whenever appropriate. We also make use of ti he EBI server is accessible under: http://www.ebi.ac.uk/

E(L\:rzltY I\t/loE dearfgf’;[zegé#;;gistgg Egscg??gﬁrlﬁsesa fgerfeerﬁgce On both the EXPASy and the EBI Web servers, you can use the
point, 9 . . P . : .ynéeequence Retrieval System (SRIS) 6oftware package to query
entries and to allow information such as catalytic activity. nd retrieve sequence entries
cofactors and relevant keywords to be taken from ENZYME an% '
to be added automatically to SP-TrEMBL entries.

Furthermore we make use of specialised genomic databa$é@w to obtain the full SWISS-PROT and/or TrEEMBL
like MGD (4) and FlyBase9) to parse information like the releases

correct gene nomenclature and cross-references to these digs o prOT + TrEMBL is distributed on CD-ROM by the

bases into TrEMBL entries. . e ) :

o . . EMBL Outstation, the European Bioinformatics Institute (EBI)
EE‘OE“S;)HE-MBH (REMS'”{EQIT“EMEL) contains tthe. enlries (2). The CD-ROMSs contain SWISS-PROT + TrEMBL, the
( in release 5) that we do not want to include i MBL Nucleotide Sequence Database as well as other data

SWISS-PROT. This section is organised in five subsections: . :

. . , collections and some database query and retrieval software for
1. Most REM-TrEMBL entries are immunoglobulins and T-cell\,s_ pos and Apple Macintoshqcorquputers. For all enquiries
receptors. We stopped entering immunoglobulins and T-cellyarding the subscription and distribution of SWISS-PROT +
receptors into SWISS-PROT, because we only want to keep tHMBL one should contact: The EMBL Outstation. The

germ line gene derived translations of these proteins in SWISgyrgpean Bioinformatics Institute, Wellcome Trust Genome
PROT and not all known somatic recombinated variations qfampus, Hinxton, Cambridge CB10 1SD, UK. Tel: +44 1223 494
these proteins. At the moment there are more than 15 0QQ0: Fax: +44 1223 494 468; Email: datalib@ebi.ac.uk
immunoglobulins and T-cell receptors in TrEMBL. We would |f yoy have access to a computer system linked to the Internet
like to create a specialised database dealing with these sequengRPcan obtain SWISS-PROT using FTP (File Transfer Protocol),
as a further supplement to SWISS-PROT and keep only fism the following file servers:

representative cross-section of these proteins in SWISS-PROT. ExPASYy (Expert Protein Analysis System) server, University
2. Another category of data which will not be included in of Geneva, Switzerland

SWISS-PROT are synthetic sequences. Again, we do not want tointernet address: ftp.expasy.ch

leave these entries in TrEMBL. Ideally one should build & EBI anonymous FTP server

specialised database for artificial sequences as a further suppleinternet address: ftp.ebi.ac.uk

ment to SWISS-PROT. e NCBI Repository (National Library of Medicine, NIH,

3. Fragments with less than eight amino acids. Washington D.C., USA)

4. Coding sequences captured from patent applications. A Internet address: nchi.nlm.nih.gov

thorough survey of these entries have shown that apart for a smallNational Institute of Genetics (Japan) FTP server

minority (which have already been integrated in SWISS-PROT), Internet address: ftp2.ddbj.nig.ac.jp
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How to submit data or updates/corrections to are in the directory ‘/databases/sp_tr_nrdb’ on the ExPASy FTP
SWISS-PROT server and in /pub/databases/sp_tr_nrdb on the EBI server):
. rot.dat.Z, trembl.dat.Z and trembl_new.dat.Z.
zgqulijr?ergIﬁegg\;\:jiﬁg?ﬁ:r;%ebrgizgoaoo?\slvvllslssggggT%nnde fs?mro éaPThis set of non-redundant files is especially important for two
Eqn_ta}ct: S\:VISSI-PItigtO;F, T\?Ve”EMBL (_ID_uts:atiGon, The Eumpez%()asl\/olgr?;ge{esr's of similarity search services. They can now
H%?]L(r]t(?r:mg;r:r?brig?géuceélo iSCIngK. [Iyesl: + 4inf2n;§ 493mfgzsprovide what is currently the most comprehensive and non-

) ) ! : edundant data set of protein sequences.
F"?‘X'.“LA"} 1223 494 468, Emall: datasubs@ebi.ac.uk (for SUE)'(ii) Anybody wanting to update their full copy of SWISS-
mission); junker@ebi.ac.uk (for enquiries).

To submit updates and/or corrections to SWISS-PROT you ¢ PROT and TrEMBL at their own schedule without having to wait

either use the E-mail address: swiss-prot@expasy.ch or the va full releases of SWISS-PROT or of TrEMBL.
address: http:/Mmww.expasy.ch/sprot/sp_update_ form.html
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