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ABSTRACT mains and sites, for example calcium binding regions, ATP
binding sites, zinc fingers, homeobox, kringle, etc.; (iv) second-
ary structure; (v) quaternary structure; (vi) similarities to other
proteins; (vii) disease(s) associated with deficiency of the protein;

SWISS-PROT is 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 (viil) sequence conflicts, variants, etc.

domain structure, post-translational modifications, We try to include as much annotation information as possible
variants, etc), aminimal level of redundancy and a high in SWISS-PROT. To obtain this information we use, in addition
level of integration with other databases. Recent to the publications that report new sequence data, review articles
developments of the database include: an increase in to periodically update the annotations of families or groups of
the number and scope of model orgamsms; cross-ref- proteins. We also make use of external experts, who have been
erences to seven additional databases; a variety of recruited to send us their comments and updates concerning
new documentation files; the creation of TREMBL, an specific groups of proteins.

unannotated _suppleme.nt to SWISS'PROT'.Th'S sup- We believe that our having systematic recourse both to publica-
plement consists of entries in SWISS-PROT-like format tions other than those reporting the core data and to subject referee:
derived from the translation of all coding sequences represents a unique and beneficial feature of SWISS-PROT.
(CDS) in the EMBL nucleotide sequence database, In SWISS-PROT annotation is mainly found in the comment lines

except CDS already included in SWISS-PROT. (CC), in the feature table (FT) and in the keyword lines (KW). Most
comments are classified by ‘topics’, an approach which permits easy
INTRODUCTION retrieval of specific categories of data from the database.

SWISS-PROT 1) is an annotated protein sequence database, .
established in 1986 and maintained collaboratively, since 198¥nimal redundancy

by the Department of Medical Biochemistry of the University ofiany sequence databases contain, for a given protein sequence
Geneva and the EMBL Data Library (now the EMBL Outstationseparate entries which correspond to different literature reports.
The European Bioinformatics Institu®, The SWISS-PROT |n SWISS-PROT we try as much as possible to merge all these
protein sequence data bank consists of sequence entries. &8a, so as to minimize the redundancy of the database. If conflicts
quence entries are composed of different line types, each wiRist between various sequencing reports they are indicated in the
their own format. For standardization purposes the format @éature table of the corresponding entry.

SWISS-PROT J) follows as closely as possible that of the

EMBL nucleotide sequence database. A sample SWISS-PRQHtegration with other databases

entry is shown in Figurg.

The SWISS-PROT database distinguishes itself from oth&iS important to provide the users of biomolecular databases with
protein sequence databases by three distinct criteria. a degree of integration between the three types of sequence-relatec
databases (nucleic acid sequences, protein sequences and protei

tertiary structures), as well as with specialized data collections.
SWISS-PROT is currently cross-referenced with 24 different
In SWISS-PROT, as in most other sequence databases, tdaiabases. Cross-references are provided in the form of pointers to
classes of data can be distinguished, the core data and itifermation related to SWISS-PROT entries and found in data
annotation. For each sequence entry the core data consists ofdblkections other than SWISS-PROT. For example, the sample
sequence data, the citation information (bibliographical refesequence shown in Figutecontains data bank reference (DR)
ences) and the taxonomic data (description of the biologictithes that point to EMBL, PIR, OMIM and PROSITE. In this
source of the protein), while the annotation consists of particular example it is therefore possible to retrieve the nucleic
description of the following items: (i) function(s) of the protein;acid sequence(s) that encodes that protein (EMBL), the description
(ii) post-translational modification(s), for example carbohy-of genetic disease(s) associated with that protein (OMIM) or the
drates, phosphorylation, acetylation, GPI-anchor, etc.; (iii) dgattern specific for that family of proteins (PROSITE).

Annotation
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ID  SODC_HUMAN STANDARD ; PRT; 153 AA. FA  ROULEMD G.A.:
AT pO04T1. RL  AM. J, HUM. GENET. 56:532-5S96(1995),
DT 21-JUL-1966 (REL. 01, CREATED} RN [16]
DT 21-JUL-19586 (REL. 01, LAST SBQUENCE UPDRTE) RP  VARIANT FALS ARG-53.
DT B1-SEF-1995 (REL. 32, LAST ANWOTRTION UFDATE) RX  MEDLINE; 95214771.
DE  SUPEROXIDE DYSMUTASE (CU-ZN} {EC 1.15.1.1}. RA  ORRELL R., DE BELLEROCHE J., MARKLUMD &., BOWE F., MALLEWELL K.:
GN 5001, RL  HATURE 374:504-505(1995}.
03 HOMO SAPIENE [HUHAN) . RN (17)
0C  EUXARYOTA; METAZOA; CHORDATA; VERTERRATA; TETRAPODA; MAMMALIA; RF  VARIANT FALS ALA-90.
¢ EUTHERIA; FRIMATES, RA  ANDERSEN P.M.. WILSSON P., ALA-HURULA V.., KERAENEN M.-L_,
RN 1} RA  TARVAINEN I., HALTIA T., NILSSON L., DINZER M., FORSGREN L..
RP  SEQUENCE FROM N.A. RA  KARKLUND 5.L.;
RX  HEDLINE; B5257452. RL  MATURE GEMET. 10:61-6611995).
RA  LEVANON D., LIEHAN-HURWITZ J., DAFNI N., WIGDERSON M,. GHERMAN L., €C  -l- FUNCTION: DESTROYS RADICALS WHICH ARE NOPMALLY PRODUCED WITHIN THE
RA  BERNSTEIN Y., LAVER-RUDICH Z., DANCIGER E.. STEIN 0., GRONER Y.: cC CELLS AND ARE TOXXC TO BIOLOGICAL SYSTEMS .
RL EWBO J. 4:77-B4{1985}. cc CATALYTIC ACTIVITY: 2 PEROXIDE RADICAL + 2 H{+) = O(2) + H{2}0(2).
RN [2] e SUBUNIT: HOMODIMER .
RF  SEQUENCE FROM N.A. cc SUBCELLULAR LUCATION: CYTOPLASMIC.
BX MEDLINE: BS52155%94, o SIMILARITY: BELOHGS TO THE CU-ZW SUPERCRIDE DISMUTASE FANILY.
RA HALLEWELL H.A., MASIMARZ F.R., NAJARIAN R.C., FUMA J.P., QUIROGA M.R., oo '- DISEASE: LEFECTS IN SOD1 ARE THE CAUSE OF AHMYCTROPHIC LATERAL
RA RANDOLEH A., SANCHEZ- pgsc)mon R., SCANDELLA ¢€.J., SMITH B., cc LCLEROSIS (ALS), A DEGENERATIVE DISORDER OF HOTOR NEURONS
BA STEIMER ¥.5., HULLEWBACH G. oo IN THE CORTEX, BRAIMSTEM AWD SPINAL CORD. ALS I3 ¢MARACTERIZED
RL  WUCLEIC ACYDS RES, 13:2017- zouus\asa o WITH MUSCULAR WEAKNESS AND ATROPHY BEGINING IN THE HANDS AND
RN [3] cc SPREADING TC THE FOREARMS AND LEGE. MUSCLE FASCICULATIONS ARE
RF  SEQUENCE FROM M.A. ce COMMONLY VISIBLE. SEMWSORY ABNORMALITIES ARE ABSENT. DEATH USUALLY
RX  MEDLINE; B3299994. oo OCCURS WITHIN 2 TO S YEARS. THE FAMILIAL FORM OF ALS (FALS}
RA  SHERMAN L., DAFNI N., LIEMAN-HURWITZ J., GRONER Y.; cc ACCOUNTS FOR ABOUT 10% OF THE CAZEZ AND IS TRANSMITTED IN AN
RL  PROC. NATL. ACAD. SCI. U.%.A, 20:5465-5459 (1283 . cc AUTUSOMAL DOMINANT MANNER. THE HEAN AGE AT ONSET OF FALS IS
RN [4) ce 45 YEARS.
RF  SEQUENCE FROM N.A. DR EMBL; X02317; G36542; -.
RX MEDLINE; 89174523. DR EMBL; KDOUES; G3IE2T6: ~-.
RA  KAJIHARA J., ENOMOTO M., NISHIJIMA K., YABUUCHI M., KATOH K. : DR EHBL; X01780; HSSODIGL.
RL J. BIOCHEM. 104:851-854 {1088}, DR EMBL; XD1781; HSS0D12.
RN [S) . DR EHBL; XD1782: HSSOD13.
RF  SEQUENCE. DR EMBL; X01783; HSSOD1A.
RX  MEDLINE: 81067132. DR EMBL; XD17B4: HSSOD1S.
RA D.. MARTINI F., BANNISTER J.V., SCHININA M.E., FOTILIO G., DR PIR; AODS12: DSHUCEZ.
RA  EAWNISTER W.H., BOSSA F.; DR PER: A23046; A23046.
RL  FEBS LETT. 120:53-56(1980) . DR PIR; A22703;: AZ2703.
RN [8] DR PIR: JKBOD55; JX0U55,
RP  SEQUENCE. DR FDB: 1S0S; 31-JUL-54.
RX  MEPLINE; 80221052, DR EDE; LSPD: 3D-APR-94.
RA  JABUSCH J.R., FARR D.L., KERSCHENSTEINER D.A., DEUTSCH H.F_; DR PDB: 4500; 30-APR-94,
RL  BIOCHEMISTRY 19:2310-2316{1980). DR $WISS-2DPAGE; POOI41: HUMANM.
RN [7] DR AARHUS/GHENT-2DPAGE: 4137: 1EF.
RE  X-RAY CRYSTALLOGRAPHY (2.5 ANGSTROMS) . DR HMIM: 147450: 11TH EDITION.
RX  MEDLINE: 92335247, DR MIM: 105400; 11TH EDITION.
RA  PARGE H.E., HALLEWELL R.A., TAINER J.A. DR PROSITE; PSOODE?; SOD_CU_TN_L.
RL  PROC. MATL. ACAD. 5CI. U.%5.A. B9:6109- 5113:19921 DR PROSITE; PS003IZ; SOD_CU_EZN_2.
RH (8] KW  OXIDOREDUCTASE; COPFPER: LINC: ACETYLATICON; ID-STRUCTURE;
RF  VARIANTS FALS. KW  RMYOTROPHIC LATERAL SCLEROSIS:; DISERSE MUTATION.
RX  MEDLINE; 931889%8.
RA  ROSEN D.R.. SIDDIQUE T., PATTERSON D., FIGLEWICZ D.A., SAFP P., 2 ,I,S;Té? ? s
RA  HEWTATI A., DCMALDSOM B., SOTO J.. O REGAR J.P., DENG H.-X., FT  METAL . ‘é ggm?gx?“émxmxﬂ}
RA  RAHMANI Z., KRIZUS A., MCKENNA-YASEK D., CAYABYAB A., GRSTON S5.M., Pt METAL . a8 COPTER Emr SIMILARITY] .
RA  BERGER R., TANZT R.E.. HALPERIN J.J., HERZFELDT B., VAN DEN BERGH R. N
Rh  HUNG W.-V., BIRD T., DENG G., MULDER D.W.. SMYTH C., LAING H.G FT METAL 63 52 COPFER AND ZINC {BY SIMILARITY).
RA  SDRIANG E., PERICAK-VANCE M.A., HAINES J., ROULEAD G.A.. GUSELLA J.S. TT METAL n n ZINC IBY SIMILARITY).
RA  HORVITZ HM.R., BROWN R.H, JR.. FT  mETAL 80 an 2IHC (BY SIMILARITY:.
.R.. JH. IR FT METAL 83 83 ZINC (BY SIMILARITY).

RL  RATURE 362:59-6€2(1992).
LA FT  METAL 120 128 COPBER. {BY SIMILARITY).
RP ERRATUM FT  DISULFID 57 146 BY SIMILARITY

ATUH . FT  VARTANT F] 4 A => T {IN FALS).
RX  MEDLINE: 93323981 FT  VARIANT 4 4 A => ¥ (IN FALS}
RA  ROSEN D.R.. $XDDIQUE T., FATTERSON D., FIGLEWICZ D.A., SAPP B., FT  VARIANT 7 kl ¥ -3 B (IN PALS).
RA  HENWTATI A., DONALDSON D., GUTO J.. O'REGAN J,F., DENG H.-X., T  VARTANT 2 a1 £ s K iIN FALS} .
RA  RAHMANI Z.. KRIZUS A.. MCKENNA-YASEK D., CAYABYAR A., GASTON 5.M., FT  VUARIANT 17 27 G -» B {IN FALS}.
RA  BERGER R.. TANZI R.E., HALFERIN J.J.. HERZFELDT E., VAN DEM BERGH R.. FT  VARIANT g 28 L -» v (IN FALS}
RAR HUNG W.-Y., BIRD T., DENG G.. MULDER D.W., SHYTH C., LAING M.G., FT  VARIANT a1 al G -» & {IN FALS).
RA  SORIANG E., PERICAK-VANCE M.A., HAINES J., ROULEAU G.A.., GUSELLA J.5., FT  VARIANT 41 41 5 -» O {IN FALS}.
RA  HORVITZ H.R.. BROWN R.H. JR.; FT  UARIANT a2 43 H -» R (IN FALS} .
RL  NATURE 364:362-362{1993]. ET  VARIANT a5 a5 & -» R {IN FALS}.
RM [14]) FT  VARIANT 50 90 0 -» A {IN FALS; DOES NOT SEEM TO BE
RP  VARIANTS FALS. FT LINKED WITH A DECREASE IN ACTIVITY) .
RX  MEDLINE; 93355289, FT  VARIANT K] 93 G -» C [IN FALS}.
RA  DENG H.-X.. HENTATI h., TAINER J.A., IQRAL Z_, CAVABYAB A., FT  VARIANT 23 93 G -» A |IN FALS}
AA  HUNG W.-Y., GETZOFF E.D., Ml P., HERZFELDT B.. ROOS R.P,, WARNER C., FT  VARIANT a3 93 & -» R {IN FALS: 30% OF WILDTYPE
RA  DENG G., SORIANO E.. $MYTK ©., PARGE H.E., AHMED A., ROSES A.D., FT RCTIVITY) .
RA  HALLEWELL R.A., PERICAK-VANCE M.h., SIDDIQUE T.: FT  VARIANT 100 100 E -> G {IN FALS}.
RL  SCIENCE 261:1047-1051t1993), FT  VARIANT 106 106 L -> ¥V {IN FALS).
RN [11) FT  VARIANT 113 113 I -» T {IN FALS}.
RP  VARIANT FALS THR-4. FT  VARIANT 115 115 R -» § {IN FALS}.
RX  MEDLINE; 9423%014. FT  VARIANT 13% 139 N -= K {IN FhLS},
RA NAKANC K., SATO S., INUZURA T., SAKIMURA K., MISHINA H.. TAKAHASHI K., FT  VARIANT 144 144 L -» F (IN FALS}.
FA  TKUTA F.. HONMA Y., FUJII J., TAMIGUCHY ®.. TSUJT S.; FT  VARIANT 148 142 ¥ -» G (IN FRLS}.
RL  BIOCHEM. BIOPHYS. RES. COMMUN. 200:655-703({1884]. FT  VARTANT 148 149 I -= T (IN FALR).
RN [12] FT  CONFLICT 17 17 L -» 5 {IN REF. 3).
RF  VARIANT FALS GLU-7, FT  CONFLICT 58 98 S -» ¥ (IN REF. 3).
RX  MEDLINE: 95071366, FT  STRAND 4 9
RAX  HIRANO M., FUJII J., MABAT Y., SONOBE M., OKAMOTO K., ARAKI H., FT  STRAND 15 z1
RA  TAMIGUCHI W., UENG 5.; FT  STRAND ELl 33
RL  BIOCHEM. BIOPHYS. RES. COMMITNM, 204:572-577{19%94). FT  5STRAND a8 &
RN {11] T ETRAND 41 48
RE  VARIANT FALS LYS5-21. T TURW 54 &0
RX  MEDLINE; $4348517. FT  STRAND 62 63
RA  JOMES C.T.. SWINGER R.J., BROCK D.J.H.: g igw gi gg
gLN mi HOL. GENET. 1:649-650(19%4), o - o
RE  VARIANT FALS GLY-115. FT  TURN 112 ild
RY  MEDLINE; S5187174. FT  STRAND 116 tzo
RA  KOSTRZEWA .. BURCK-LEHMANN U., MDELLER u,; FT  HELIX 132 137
RL  HUM. HOL, GENET. 3:226:-2262{1994). g STRAND 143 42
2’; \[f.i;ims FALS. S0 SEQUENCE 153 AA; 15804 MW: 111991 ON:
RY®  MEDLINE; 95193785. ATHAVCVLEG DGFYQGIINF EQKESHGPVE VWGSIKGLTE GLHGFHVHEF GODNTAGCTSA
RA  ERAMATAROVA A.. PIGLEWICZ D.A., KRIZUS A., HAN F.Y. GFHFNPLSRE. HGGPRDEERH VGDLONVTAD KDGVADWSIE DSVISLSGDH CIIGRTLVVE
BA  CEBALLOS-PICOT I., NICOLE A.. DIR W.. HMEININGER V., BROWN R.H_. ;; TADDLGRGA HEESTHTGNA GERLACGVIG IAQ

Figure 1. A sample entry from SWISS-PROT.
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RECENT DEVELOPMENTS New cross-references

Model organisms .
We have recently added cross-references that link SWISS-PROT

We have selected a number of organisms that are the target@the following databases:

genome sequencing and/or mapping projects and for which weli) the LISTA database of yeas$gccharomyces cerevisjae

intend to: (i) be as complete as possible (all sequences availa@nes coding for proteins prepared under the supervisation of

at a given time should be immediately included in SWISS-PROPatrick Linder at the University of Genevi; (

including sequence corrections and updates); (i) provide a highefii) the SaccharomyceGenome Database (SGD or SacchDB)

level of annotation; (jii) cross-reference to specialized databageiepared under the supervisation of Mike Cherry at Stanford

that contain, among other data, some genetic information abddiiversity;

the genes that code for these proteins; (iv) provide specific indicegiii) the Yeast Electrophoresis Protein Database (YEPD)

or documents. prepared under the supervisation of Jim Garrells from the Quest
The organisms currently selected aheabidopsis thaliana Protein Database Center of the Cold Spring Harbor Laboratory

(mouse-ear cressPBacillus subtilis Caenorhabditis elegans (5);

(worm); Dictyostelium discoideungslime mold); Drosophila (iv) the StyGene section of the StySeq/StyMap integrated

melanogastefruit fly); Escherichia coliHaemophilus influen- Salmonella typhimuriuriT2 database prepared by Ken Rudd at

zae Homo sapienghuman)Saccharomyces cerevisidmidding  the National Center for Biotechnology Information (NCBI);

yeast); Salmonella typhimuriupSchizosaccharomyces pombe (V) the SubtiList relational database forBeeillus subtilis1 68

(fission yeast)Sulfolobus solfataricusDetails of the database genome prepared under the supervisation of lvan Moszer at the

entries for these organisms are given in Table Pasteur Institutedy;
(vi) the database of Homology-derived Secondary Structure of

Proteins (HSSP) prepared under the supervisation of Chris

Table 1.0Organisms entered in the data bank Sander at the EI\/IBL7§'
(vii) the transcription factor database (Transfac) developed by
Organism Database Index file Number of sequences  Edgar Wingender and Rainer Knueppel from the Gesellschaft
A thaliana None yet In preparation 399 fuer Biotechnologische Forschung mbH in Braunschv&ig (

Currently, SWISS-PROT is linked to 24 different databases and

B.subtilis SubtiList subtilis.txt 1329 has consolidated its role as the major focal point of biomolecular

C.elegans WormPep celegans.txt 828 database interconnectivity. In release 32 there were an average of

D.discoideum  DictyDB dicty.txt 210 3.5 cross-references for each sequence entry.

D.melanogaster FlyBase In preparation 761

E.coli EcoGene ecoli.txt 3423

H.influenzae HIDB haeinflu.txt 1499 TREMBL, an unannotated supplement to SWISS-PROT

H.sapiens MIM mimtosp.txt 3250

S.cerevisiae LISTA yeast.txt 3347 Ongoing genome sequencing and mapping projects have dra-

S.typhimurium  StyGene salty.txt 602 matically increased the number of protein sequences to be
incorporated into SWISS-PROT. Since we do not want to dilute

S.pombe None yet pombe. txt 404 the quality standards of SWISS-PROT by incorporating se-

S.solfataricus  None yet None yet 61 quences without proper sequence analysis and annotation, we

cannot speed up the incorporation of new incoming data

indefinitely. However, as we also want to make the sequences
. ; 0 ailable as fast as possible we will introduce with SWISS-PROT

Collectively these organisms represent 30% of the total numb%(lease 33 an unannotated supplement to SWISS-PROT. This

of sequence entries in SWISS-PROT. : UL !
Intﬂe last few months we have included in SWISS-PROTfuII%L'pplerm:“nt consists of entries in SWISS-PROT-like format

annotated versions of the protein sequence entries encoded o rvﬁd ercr?e%gagzlaﬂgﬂg a(ljl;{ggg\geseggcegcte Sc(gg S;|Irne$je
complete genome ¢laemophilus influenzaas well as entries 4 ' P y

A included in SWISS-PROT.
{)/rlti;/llnzi;llrl}gr)r(o;gh;rullsequence ofyeastchromosomesl,II,II|, We name this supplement TREMBL (TRanslation from

EMBL), since the translation tools used to create translations of
the CDS are based on the program ‘TREMBL' written by Thure
Documentation files Etzold at the EMBL in Heidelberg.

Translation of all CDS in the EMBL nucleotide sequence
SWISS-PROT is distributed with a large number of documentaatabase release 44 resulted in the creation of 145 000 TREMBL
tion files. Some of these files have been available for a long tinpee-entries. Around 65 000 of these pre-entries were already
(the user manual, release notes, the various indices for authgrgsent as sequence reports in SWISS-PROT and were excludec
citations, keywords, etc.), but many have been created recerfiym TREMBL. The remainingB0 000 sequence entries have
and we are continuously adding new files. Tablest all the  been automatically merged whenever possible, to reduce redun-
documents that are currently available or that will be added in thdancy in TREMBL. This step led f&rO 000 TREMBL entries,
next few months. which supplement SWISS-PROT.
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Table 2.

File name  Description humchr2l.txt Index of protein sequence entries encoded on human
chromosome 21*

humchr22.txt Index of protein sequence entries encoded on human

userman.txt User manual
relnotes.txt  Release notes

submit.txt  Submission of sequence data to the SWISS-PROT data bank* chromosome 22*
shortdes.txt  Short description of entries in SWISS-PROT humchry.txt  Index of protein sequence entries encoded on human
jourlist.txt  List of abbreviations for journals cited chromosome Y*
keywlist.txt ~ List of keywords in use mimtosp.txt  Index of MIM entries referenced in SWISS-PROT
speclist.txt  List of organism identification codes nomlist.txt  List of nomenclature-related references for proteins
experts.txt List of on-line experts for PROSITE and SWISS-PROT pdbtosp.txt  Index of Biokhaven PDB entries referenced in SWISS-PROT
acindex.txt  Acession number index peptidas.txt  Classification of peptidase il@s and index of peptidase
autindex.txt  Author index entries*
citindex.txt  Citation index plastid.txt List of chloroplast- and cyanelle-encoded proteins
keyindex.txt Keyword index pombe.txt  Index oSchizosaccharomyces pongreries in
speindex.txt  Species index SWISS-PROT and corresponding gene designations*
7Ttmrlist.txt  List of 7-transmembrane G-linkegteptor entries restric.txt List of restriction enzymes and methylases entries
aatrnasy.txt  List of aminoacy-tRNA synthetases* ribosomp.txt  Index of ribosomal proteins classified by families on the basis
allergen.txt  Nomenclature and index of allergen sequences* of sequence similarities
cdlist.txt CD nomenclature for surface proteins of human leucocytes salty.txt Index ofSalmonella typhimuriuriT2 chromosomal entries
celegans.txt  Index daenorhabditis elegarentries and corresponding and corresponding StyGene cross-references*

gene designations and WormPep cross-references subtilis.txt Index oBacillus subtilis168 chromosomal entries and
dicty.txt Index ofD_ictyo_steIium disgoideummtries and corresponding corresponding SubtiList cross-references

gene deS|gnat|9n§ and .D|ctyDB crgss-references ) yeast.txt Index ofaccharomyces cerevisiastries and corresponding
ec2dtosp.txt  Index cEsghenchla coligene—protein database entries gene designations

referenced in SWISS-PROT

yeastl.txt Yeast chromosome | entries*
yeast2.txt Yeast chromosome |l entries*
yeast3.txt Yeast chromosome Il entries
yeastb.txt Yeast chromosome V entries*
yeast6.txt Yeast chromosome VI entries*
yeast8.txt Yeast chromosori@l entries*
yeast9.txt Yeast chromosome IX entries*

ecoli.txt Index ofEscherichia colK12 chromosomal entries and
corresponding EcoGene cross-references
embltosp.txt  Index of EMBL database entries referenced in SWISS-PROT
extradom.txt  Nomenclature of extracellular domains*
glycosyl.txt  Index of glycosyl hydrolases classified by ifes on the
basis of sequence similarities
haeinflu.txt  Index oHaemophilus influenza®D chromosomal entries*
hoxlist.txt ~ Vertebrate homeobox proteins: nomenclature and index yeastll.txt Yeast chromosome Xl entries

Documents created since last year are flagged with an asterisk.

We have split TREMBL into two main sections, SP-TREMBLspecialized database for artificial sequences as a further supple-
and REM-TREMBL. SP-TREMBL (SWISS-PROT TREMBL) ment to SWISS-PROT.
contains entries[(65 000) which should be incorporated into (iii) A third subsection consists of fragments with less than
SWISS-PROT. SWISS-PROT accession numbers have been ssven amino acids.
signed to these entries. SP-TREMBL is partially redundant agains{iv) The last subsection consists of CDS translations where we
SWISS-PROT, sincéB0 000 of these SP-TREMBL entries arehave strong evidence to believe that these CDS are not coding for
only additional sequence reports of proteins already in SWIS&al proteins.
PROT. We will try to merge these sequence reports as fast a3he creation of TREMBL as a supplement to SWISS-PROT was
possible with the already existing SWISS-PROT entries for theset only for the purpose of producing a more complete and up to date
proteins, so as to make SWISS-PROT and TREMBL completefyrotein sequence collection. We used this task to also achieve a
non-redundant. REM-TREMBL (REMaining TREMBL) contains deeper integration of the EMBL nucleotide sequence database with
those entries [(15 000) that we do not wish to include in SWISS-PROT + TREMBL.

SWISS-PROT. This section is organized into four subsections.  We used the PID, the Protein IDentification number found in the
(i) Most REM-TREMBL entries are immunoglobulins and/db_xref qualifier tagged to every CDS in the EMBL nucleotide
T-cell receptors. We have stopped entering immunoglobulins asdgquence database, as the ID of the TREMBL entries created from
T-cell receptors into SWISS-PROT, because we want to kedipese CDS. In all 65 000 cases where an EMBL nucleotide sequence
only germ line gene-derived translations of these proteins database CDS was already present as a sequence report ir
SWISS-PROT and not all known somatic recombinant variatio8WVISS-PROT the SWISS-PROT DR lines of the corresponding
of these proteins. At the moment there are >10 000 immun8WISS-PROT entries have been updated by citing the EMBL AC
globulins and T cell receptors in TREMBL. We would like tonumber as primary identifier and the PID as secondary identifier. In
create a specialized database dealing with these sequences akaases where a PID is already integrated into SWISS-PROT a

further supplement to SWISS-PROT and keep only a representdls_xref qualifier citing the corresponding SWISS-PROT entry is

tive cross-section of these proteins in SWISS-PROT. added to the EMBL nucleotide sequence database CDS labelled
(il) Another category of data which will not be included inwith this PID.

SWISS-PROT is synthetic sequences. Again, we do not want toThis approach enables us to point precisely from a given

leave these entries in TREMBL. Ideally one should build &WISS-PROT entry to one of potentially many CDS in the
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corresponding EMBL entry, and vice versa. This change will alloi223 494 462; fax +44 1223 494 468; email datasubs@ebi.ac.uk
the development of software tools that automatically retrieve théior submissions), junker@ebi.ac.uk (for enquiries)].

part of a nucleotide sequence entry that codes for a specific protein.

This will be especially useful in the context of the World Widdnteractive access to SWISS-PROT

Web, as it will render obsolete the current situation where, f most efficient and user friendly way to browse interactively
example, one needs to retrieve the complete sequence of a - .
P b 9 YESSWISS-PROT is to use the World Wide Web (WWW)

chromosome when one wants the nucleotide sequence coding'fb lecular biol I hat develoned
a specific protein encoded on that chromosome. molecular biology server ExPASg)( as well as that develope
by the EBI. WWW is a global information retrieval system

merging the power of worldwide networks, hypertext and
PRACTICAL INFORMATION multimedia. Through hypertext links it gives access to documents
Content of the current release and information available on thousands of servers around the
] world. To access a WWW server one needs a WWW browser.
Release 32.0 of SWISS-PROT (October 1995) contains 48 48@pular browsers available for most computer platforms include
sequence entries, comprising 17 000 000 amino acids abstraqigskaid ], developed at the National Center for Supercomputing
from [43 000 references. The data file (sequences and annojgplications (NCSA) of the University of lllinois at Champaign
tions) requires 90 Mb disk storage space. The documentation 3\? tainable by anonymous ftp from ftp.ncsa.uiuc.edu), and
index files requird'ZBO Mb disk space. No restrictions are place etscape Navigatar, from Netscape Communications Corp_

on use or redistribution of the data. (available from ftp.netscape.com). Using a WWW browser one
has access to all the hypertext documents stored on the ExXPASy
How to obtain SWISS-PROT and EBI servers (as well as many other WWW servers).

The ExPASy server was made available to the public in
September 1993. On August 1995 a cumulative total of 2 000 000

Outstation—the European Bioinformatics Institute (EB)) The : ; - -
. connections was attained. It may be accessed through its Uniform
CD-ROM contains both SWISS-PROT and the EMBL nucleogaqgrce [ ocator (URL, the addressing system defined in

tide sequence database, as well as other data collections and sg{p\gw

SWISS-PROT is distributed on CD-ROM by the EMBL

database query and retrieval software for MS-DOS and App cess)ib\ll\éhljcr?désr hr'g:)pljma:éh;cu ﬂifh/' The EBI server is
Maclntosh computers. For all enquiries regarding subscription t0
and distribution of SWISS-PROT one should contact The EMBh | f
Outstation—The European Bioinformatics Institute, Hinxton Hall, elease frequency
Hinxton, Cambridge CB10 1RQ, UK (tel +44 1223 494 400; faThe present distribution frequency is four releases per year,
+44 1223 494 468; email datalib@ebi.ac.uk). although weekly updates are also available. These updates are
Individual sequence entries can be obtained from the EBI filgvailable by anonymous ftp. Three files are updated every week:
server. Detailed instructions on how to make the best use of thisw_seq.dat, containing all the new entries since the last full
service and, in particular, on how to obtain protein sequences gefease; upd_seq.dat, containing the entries for which the
be obtained by query to the network address netserv@ebi.acséquence data has been updated since the last release
HELP upd_ann.dat, containing the entries for which one or more
HELP PROT annotation fields have been updated since the last release. Thes
If you have access to a computer system linked to the Interrié¢s are available on the EBI, NCBI and ExPASy servers, whose
you can obtain SWISS-PROT using ftp (File Transfer Protocolpternet addresses are listed above.
from the following file servers:
EBI anonymous ftp server (ftp.ebi.ac.uk or 192.54.41.33);
NCBI Repository, National Library of Medicine, NIH, REFERENCES
Washington, DC (ncbi.nim.nih.gov or 130.14.20.1); 1 Bairoch,A. and Boeckmann,B. (19%jcleic Acids Res22, 3578-3580.
ExPASy (Expert Protein Analysis System) server, University2 Emmert,D.B., Stoehr,P.J., Stoesser,G. and Cameron,G.N. (L99dic
of Geneva, Switzerland (expasy.hcuge.ch or 129.195.254.61); Acids Res22, 3445-3449,

; ; ; ; ; Bairoch,A. (19955WISS-PROT Protein Sequence Data Bank User
National Institute of Genetics (Japan) ftp server (ftp.nig.ac.jp of Manual Release 32. Ootober,

133.39.16.66). 4 Doelz,R., Mosse,M.-O., Slonimski,P.P., Bairoch,A. and Linder,P. (1994)
Nucleic Acids Res22, 3459-3461.
How to submit data to SWISS-PROT 5 Latter,G.I., Boutell,T., Monardo,P.J., Kobayashi,R., Futcher,B.,

McLaughlin,C.S. and Garrels,J.l. (198¢ctrophoresisl6, 1170-1174.
To submit data to SWISS-PROT and for all enquiries regardin I\S/Ios(iert, G'%SZV'E- aﬂ(? Da”Chg;A-l(lgW@?b'O'Ogy 151192%—588-
submission to SWISS-PROT one should contact SWISS-PROT, V\;"i‘rr]'g:;’dé,ag (1592,6'E;E,E§¢h(§o| 3?5¢ ?763602'88 oSz SHoT38%
The EMBL Outstation—The European Bioinformatics Institute, o Appel,R.D.', Bairoch A. and Hochstrasser.D.F. (19%dids Biochem.

Hinxton Hall, Hinxton, Cambridge CB10 1RQ, UK [tel. +44  sci, 19, 258-260.



