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ABSTRACT Table 1.Increase of data in SBASE 6.0
. . . . RELEASE DATE RECORDS AMINO ACIDS _SIZE_[Mb]

The sixth release of the SBASE protein domain library T.0 T-APR-92 2,220 1,551,405 7.2

sequences contains 130 703 annotated and crossrefer- 20 LR e eame e

enced entries corresponding to structural, functional, 30 N USRS S P

ligand-binding and topogenic segments of proteins. $0 ammImEsss o SLUT sl A

The entries were grouped based on standard names 5.0 06-0CT-96 79,862 4,118,506 75 MB

(2312 groups) and futher classified on the basis of the 6.0 23-0C1-95 130,703 10,457.771 115,

BLAST similarity (2463 clusters). Automated search-

ing with BLAST and a new sequence-plot representa-

tion of local domain similarities are available at the The current release 6.0 of SBASE contains over 100 000

WWW:-server http:/iwww.icgeb.trieste.it/sbase . A mirror annotated protein sequence segments consistently named by

site is at http://sbase.abc.hu/sbase . The database is structure, function, biased composition, binding-specificity and/

freely available by anonymous ‘ftp’ file transfer from or similarity to other proteins.

ftp.icgeb.trieste.it The main developments with respect to the previous release can
be summarized as follows. (i) Release 6.0 contains 130 703

INTRODUCTION sequence entries, 63% more than release 5.0 (Tali@ All

Detection of domains in newly determined sequences is usual] e 1o use domain names also used by other sauence database
based on pattern collections that contain consensus representa attern collections like Prosit®) @n dyPF AM 5)q (i) The
domain types deduced from multiple alignments. Consensuy P .

@cords are now provided with standard names and an effort was
a
descriptions come in different varieties such as regular expre?‘trIeS were grouped based on standard names (2312 groups) an

ions, sequence profiles, hidden Markov models, etc. Develo lose with at least three entries (1039 groups) were futher
ment of such a consesnsus description requires expertise ;@

careful judgement hence pattern collections can hardly keep pa Atabase, SBASE-CLUSTERS, which is now available through

with the flow of new genome data. Another problem is th .
inevitable statistical bias of the consensus. Namely, atypic\:i‘;onymous ftp as well as through links on the WWW-server (a

sified on the basis of the BLAST similarity. A total of 2463
ters with at least three members are deposited into a separate

domains for which there are too few known examples, may n ﬁfﬁﬂpé'gghoét?ne dgi%sf;r?]% prrc(;iedtl;]r: (':‘T‘u%'t\’ljg :ﬁéhneum%té_rsé'ge)i'n
fit well with a consensus pattern developed with a numero ch a way that clusters Withgmorg inter-member similarit ha\;e
dataset of similar domains. Finally, there are domain types fﬁ‘?f” y y

which it is not easy to develop consensus representations becagag. nurr;nbegs. I(IV) ,Ib\gew graphﬁ output fagllltylls a((jjdeld to tr;]e
of weak similarity. Setver whereby local domain similarity can be plotted along the

SBASE is a collection of protein domain sequences designggquence.

to facilitate detection domain homologies without the above

problems {(,2). Here the method of domain recognition isDESCRIPTION OF THE DATA
database search rather than pattern search, so atypical and tygica|
domains are equally well recognized. The underlying database,
SBASE is preprocessed by BLAST similarity seaB)laid the  Domains included in SBASE are protein sequence segments with
similarity groups (that can be best pictured as densely connectatbwn structure and/or function. The main entry classes are
graphs) form the basis of domain recognition. summarized in Tabl2 The boundaries of the domains are either

nition of protein domains
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Table 2.Examples of domains in SBASE 6.0 ID  ANX1_COLLI-126-178
DT  1-JUL-98 (REL. 7, CREATED)
Domain type N:‘::?r'd:' Domain type N:,‘::_:b:rrd:t EI!: ANNEi?IiIIgANNEXIN I (LIPOCORTIN I) (CALPACTIN IT) (CHROMOBINDIN 9) (P35)
yP in SBASE YP in SBASE DE  (PHOSPHOLIPASE A2 INHIBITORY PROTEIN).
6.0 50 DP  ANNEXIN I (LIPOCORTIN I) (CALPACTIN II) (CHROMOBINDIN 9) (P35)
. - DP  (PHOSPHOLIPASE A2 INHIBITORY PROTEIN).
0S  COLUMBA LIVIA (DOMESTIC PIGEON).
STRUCTURAL DOMAINS HOMOLOGY DOMAINS OC  BUKARYOTA; METAZOA; CHORDATA; VERTEBRATA; TETRAPODA; AVES; NEOGNATHAE;
OC  COLUMBIFORMES.
1G-like repeats 1942 LIGAND-BINDING DR  SWISS-PROT; ANX1 COLLI; P1495Q; AA 126-178
DOMAINS DR  EMBL:; M22635: G213534: -.
EGF-repeats 1431 Calcium-binding 1214 DR PIR:; A40153; LUPYL.
Heptad-repeats 678 Zinc-fingers 2478 DR PROSITE IN; PDOC00195; ANNEXIN.
Sushi repeats 366 Other DNA-binding 6083 DR PRINTS16.0 NT; ANNEXIN FM (ANNEXIN3)
FN3-repeats 615 RNA-binding 585 DR  PRINTS16.0 NT; ANNEXIN TYPE I (ANNEXINI4)
Ank-repeat 486 Lectin domains 264 DR PRODOM34 IN; 19 (ANNEXIN (LIPOCORTIN I) II) (CHROMOBINDIN {PLAC
Annexin-repeats 198 Homeobox 538 DR BLOCKSS.3 NT; BL00223B Annexins repeat proteins domain proteins.
Kringle domain 163 HMG-box 163 RA  HORSEMAN N.D.;
TPR 192 Helix-turn-helix (HTH) 806 RL  MOL. ENDCCRINOL. 3:773-779(1989).
SH3 198 Helix-loop-helix (HLH) 178 CL  ANNEXINS./§
SH2 178 Leucine-zipper 260 SQ  SEQUENCE 53 AA
Domains with biased GTDEDTLIEI LASRNNKEIR EACRYYKEVL KRDLTQDIIS DTSGDFQKAL
composition CELL TOPOLOGY DOMAINS ) VSL
Ser-rich 939 Extracellular 5429 '
Gly-rich 884 Transmembrane 32 474
Pro-rich 631 Cytosolic 6376
Cys-rich 272 Signal peptides 6632
ecid_ic 233 Lrar;sit tT organte_"eS_ | 1 ; gg Figure 1. A sample entry from the SBASE 6.0 protein domain library. An
i r localization signals . . . R . .
Hydrophilic 1as | e . annexin repeat domain. The underlined items are linked in the SBASE World
Hydrophobic 159 '\Rnésptéi'}l—SANEOUS 4591 Wide Web server so that the corresponding records can be viewed on the screen

by ‘clicking’ on them.

Table 3.Cross-references to other databases in SBASE Table 4. Types of comment lines in SBASE 6.0 records

DATABASE| Ref No of pointers in LINE IDENTIFIfR CONTENT OF THE COMMENT LINE
. 1D Unigue record IDentifier. If the SWISS-PROT name is available,
SBASE 2.0 SBASE 3.0] SBA 3 .| . P N . S iy
T T e A o 2554 O] ;SEA;[S]_E: 0 5553535986 L it is followed by the starting and the ending positions of the domain
PIR International (7) 43:855 50:132 74:403 84: 991 116.657 (e.g. AZO_HUMAN-ZBS-SW}.V Since release 24‘0, we s}a(ted to
SWISS-PROT (6) 34.518 41.749 61137 79863 130703 store, in the rest of the ID-line, a short domain description for
PRODOM (9) T 37.243 52 464 54510 83.008 the sake of easier interpretation of database search data.
BLOCKS (9) - 12,483 | 17,245 | 26,930 64,220 oT DaTe of entry.
PROSITE (4) 6,707 9,307 16,020 | 26,384 54,246 SN Standard Name.
PRINTS (8) R 8,430 17,142 26,384 77.587 DP Definition of the Parent protein.
PDB (14) 5 ,438 1,239 1.109 3,995 7.123 DE DEfinition of the domain (same as SN + DP in short).
MIM (15) 5,149 6,829 8,570 11,161 17,554 os Sourcg Orgamsm ‘Spe_cles name. )
FLYBASE (16) 1,354 1,354 2,321 2,881 4,317 oc Organism Classification (taxonomy line).
ECOGENE (17) 1,216 1,300 2,422 4,442 5,583 DR Database Reference (cross-reference).
HIV (18) 58 51 92 92 1,769 oo Low COmpiexity.
REBASE (19) 14 7 7 10 58 cL Standard Name/CLuster number
RA Authors of the literature Reference.
RL Literature Reference.
RM Reference to MEDLINE/MEDLARS
saQ SeQuence

as previously defined in the original publications or determined
by homology to domains with known boundaries. In this release,

the boundaries used by PFAR) (vere adopted for a number of clysters to which a sequence belongs are determined by (i) the

domain types. standard name and (ii) the (optional) subclass number inciuded in
the CL field, e.g. ANNEXINS/8 (the CE field of previous releases
Source and origin of data is now abandoned).

SBASE data originate from three main sources: (i) from th
SWISS-PROT protein sequence databadk (i) from the BISTRIBUTION AND ACCESS

Protein Sequence Database of the PIR International Prot&iistribution

sequence database (PIR); @nd (iii) from the literature. From a

total of 130 703 records in SBASE 6.0, 96 305 (73%), 27 088BASE 6.0 (23 October, 1998) is distributed by anonymous ‘ftp’
(21%) and 6656 (5%) are of eukaryotic, prokaryotic and virdlile transfer from ftp.icgeb.trieste.it. The complete database
origin, respectively. Domain sizes vary in length between 5 ar(@ncluding the records and list of clusters), is 75 Mb, its

1000 amino acids. compressed form is 8.3 Mb.
Redundancy of sequences in SBASE 6.0 is kept at a minimal
level. In some cases, the domain definitions overlap. Access by WWW: record retrieval and BLAST search

SBASE 6.0 and SBASE-CLUSTERS can be searched at the
WWW:-server http://base.icgeb.trieste.it/sbase and at the mirror
SBASE 6.0 has cross-references to several protein and nucléite http:/sbase.abc.hu/sbase . Record retrieval is with the SRS
acid databanks, as well as to the PROSIZE RRINTS ), system. At present, cross-references to SBASE-CLUSTERS,
PRODOM @) and BLOCKS {0) databases (Tab®. In each EMBL, MEDLINE, MIM, PRINTS, PRODOM, PROSITE and
record, the DR-lines contain the cross-reference data. SWISS-PROT can be directly accessed through the WWW-
server. Prediction of domain homologies via BLAST searching is
possible either by (i) running a search against SBASE, or (ii)
running a search against SWISS-PROT and reprocessing the
The format of SBASE 6.0 (Fig) follows that of the EMBL and search outputl(l,12). In the output of the latter, local domain
SWISS-PROT databases and can be directly formatted under gimilarities are also graphically represented as a sequence-plot
GCG package The field types used are listed in Tablehe (Fig. 2).

Cross-references

Record structure
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Feature name NSD GN.  Sum.Score Sum/NSD Overlap Max. 4
ANNEXINS. 43 198 6112 142.1 213 5
EXTRACELLULAR. 3 4409 123 41.0 53
GLUTAMATE / LEUCINE / PHENYLALANINE / VALINE 2 42 92 46.0 52
DEHYDROGENASES . 6
PYRIDOXAL-DEPENDENT DECARBOXYLASES CONSERVED 2 42 88 aa.0 44 7

DOMAIN.

Figure 2. (A) Graphic output of the domain similarity server (www. 8

icgeb.trieste.it/sbase ) in response to the query sequence C1S_HUMAN from
SWISS-PROT. The known domain structure of this query is CUB-EGF-CUB-
SUSHI-SUSHI-SPR (where S = signal, P = propeptide, SPR = serine proteasey.
The ouput shows the plot of the BLAST similarities along with the SBASE
standard names. Arrows have been added to help identification in black andt!
white (original is in color).B) Output of the domain homology WWW server
(www.icgeb.trieste.it/sbase ) in response to the annexin sequence shown i
Figure 1 (detail). NSD: number of significant similarities found in the BLAST 3
output; GN.: number of the given domain occuring in the database; Sum.Score:
cumulative sum of BLAST scores belonging to a domain-name in the output;14
Overlap Max: maximum similarity score found (11). The server output contains
alignments provided with annotations and a detailed explanation about
evaluation (not shown). 15

16
17
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