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Protein-Datenbanken

B Sequenz-Datenbanken (Vertreter: Swiss-Prot)
m Domain/Familien-Datenbanken (Vertreter: InterPro)
m Struktur-Datenbanken (Vertreter: PDB)

m Vorsicht: Die Grenzen zwischen diesen Datenbank-Typen sind unscharf!



Swiss-Prot

B http://www.ebi.ac.uk/swissprot/
B Repository aller bekannten Proteinsequenzen

SIEm

W Basiert auf Submission, Ubersetzung und aktiver Suche, intensive
(manuelle) Datenpflege SI.IJISQJI’Ol:

— > 30 "Scientific Database Curators"
— Redundanzfreiheit Eukaryota (52%) Archaea: Archaebakterien
— Vierteljdhrliche Releases

W Tools fur Protein-Anayse (z.B. Homolo-
gie-Modellierung)

Archaea [5%)

Wiruses [E%)

Bacleria (35%)

e 0:1
-14 DU N,
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Swiss-Prot: Wachstum

Release 42.5 of Z1-Nowv—-2003 of Swiss-Prot contains 138222 sedquence entries,
comprising 51131444 amino acids sbhstracted frowmw 110725 references.

3077 segquences have been added since release 42, the segquence data of
201 existing entries has bheen updated and the annotations of

8149 entries hawve heen rewvised. This represents an increase of 2%.

The growth of the datasbazse is summarized bhelow.
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Swiss-Prot: Daten

B "Flaches" Datenmodell (Entry-basiertes Modell), sehr &nlich zu EMBL
— Autor, Datum, Lange, Methode, |etzte Anderung
— Organismus
— Proteinsequenz (z.B. im FASTA-Format)
— Links zu anderen Datenquellen, Literaturreferenzen

B Oracle-Dumps verflgbar (ca. 140 Tabellen)
m XML-Export
m Keine Anderungsiibersicht!

m TrEMBL (Translations of EMBL)
— Supplement zu Swiss-Prot
— Enthélt alle automatisch in AS-Sequenzen Ubersetzte CDS-Sequenzen aus EMBL
— Keine Uberschneidung mit (manuell) eingebrachten Swiss-Prot-AS-Sequenzen
— SP-TrEMBL: Geplanter Nachfolger von Swiss-Prot

5-16 *?'JT"
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. . . .
Swiss-Prot: Beispieleintrag
-

.

DR EMBL:; X03592; CAAZTEE6.17 -.
o GUNE_CLOTM STANDARD ; PRET: 563 A4, LE PIR; R23512; CICLEHM.
AC PO4956; DR H353P; PS4583; 1ECE.
T 13-AUG-1987 (Rel. 05, Created) DR InterPro; IPROO2105: Dockerin 1.
DT  13-iUG-1987 (Rel. 05, Last sequence update) DR InterPro; IPRODZ2048: EF-hand.
T 01-FEB-1955 (Rel. 31, Last annotation update) DR InterPro; IPRO0O1547; Glyco_hydro F5.
DE ENDOGLUCANASE E PRECURSOR (EC 3.2.1.4) (EGE) (ENDO|DR Pfam; PFO0150; cellulase; 1.
DE (CELLULASE E). DR Pfam; PFO0404; Dockerin 1; 2.
G CELE. DR PROSITE; PS00018; EF _HAND: UNENOWH_1.
s Clostridium thermocellum. DR PROSITE; P300448; CLOS_CELLULOSOME_RPT; Z.
OC  Bacteria: Firmicutes: Bacillus/Clostridium group: |DR  PROSITE; P300653: GLYCOSYL HYDROL F3; 1.
oc Clostridium, ¥ Cellulose degradation; Hydrolase; Glycosidase; Repeat; Signal.
ox HCBI_ TaxID=1515; FT SIGNAL 1 27 OR 31.
EN [1] FT CHATH 28 563 ENDOGLUCANASE E.
EP SEQUENCE FROM N.A&. FT  ACT 3ITE zZ04 z04 PROTON DONOR (BY SIMILARITY).
RC STRAIN=NCIE 10682; FT  ACT SITE 363 363 WICLEOPHILE (BY SIMILARITY).
RX MEDLINE=86145505; PubMed=3453102Z; FT  DOMAIN L0z 557 2 X 24 Ab APPROXIMATE FEPEATSH.
Ei  Grepinet 0., Bequin P.: FT  BEFEAT S0z 41 1.
BT  “Sequence of the cellulase gene of Clostridiuw the| FT  BEPEAT 534 557 z.
ET endoglucanase E."; a0 SEQUENCE 563 Ak; 63929 MW: B66FESS70441DE4E CRCE4;
EL Nucleic Acids Res. 14:1791-1732(1936). MEKFLYLLIA LIMIATLLVY PGYOTSAEGH YTADLAEPDDD WLHVEGTNIV DEYGNEVWIT
cc -!- FUNCTION: THIS ENZYME CATALYZES THE ENDOHYDROL GANWFGFNCE. EFMLLDEVHS DITADIELVA DKGINVVEMP IATDLLYAWS QGIYVPPSTDT
cC GLUCOSIDIC LINKAGES IN CELLULOSE, LICHENIN AND SYNNPALAGL N3YELFNFML ENFERVGIKY ILDVHSPETD NQGHNYPLWY NTTITEEIFK
cc GLUCANS. EANVIVAERY FNDDTIIGFD LENEPHTNTG TMEIEAQSAT WDDSNHPNNT ERVAEETALA
cc -!- CATALYTIC ACTIVITY: ENDOHYDROLY3IS OF 1,4-BETA| ILEVHPHNVLI FVEGVEMYPE DGIUDDETFD TSPWTGNNDY YGNWWGGNLE GVEDYPINLG
cC LINFAGES IN CELLULOSE. EYQSQLVYSF HDYGPIVYEQ DWFEGDFITA NDEQAKRILY EQCWRDNWAY IMEEGISPLL
cC —!- DOMAIN: & 24 RESIDUES DOMAIN IS REPEATED TWICE LGEWGGHTEG GHPLLDLNLE YLRCHRDFIL ENEVELHHTF WCINIDSADT GGLFTRDEGT
cc WELL 43 IN OTHER C.THEFMOCELLUM CELLULOSOME EHN| PFPGGRDLEN NDNEYDNYLY PVLUKTEDGE FIGLDHEIPL GRNGISISQL SNYTPSVTRS
cc MAY FUNCTION A% THE BINDING LIGAND FOR THE 3L PEATPSPTTI TAPPTDTVIY GDYNGDGEVH SSDVALLKEY LLGLVENINE EAADVNVEGT
cC -!- SIMILARITY: BELONGS TO CELLULASE FAMILY & (FaM| VNSTDLAIME RYVLRSISEL PYK
cC HYDROLASES) . I
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Swiss-Prot: FASTA-Format

W Alternatives Format fir AS-Sequenzen

* begins with adescription line indicated by a*“>" sign
« followed by amino acid seg. in capital letters,

* no humbers, no blocks

* line length usually 80 characters

Example:

>gi | 532319| pi r | TVFV2E| TVFV2E envel ope protein

ELRLRYCAPAGFAL LKCNDADYDGFKTNCSNVSVVHCTNLMNTTVTTGLLLNGSYSENRT
Q WOKHRTSNDSAL | LLNKHYNLTVTCKRPGNKTVLPVTI MAGL VFHSQKYNL RLRQAVC
HFPSNVKGAVKEVKEEI VNLPKERYRGTNDPKRI FFQROWGDPETANLWFNCHGEFFYCK
IVDWFL NYL NNL TVDADHNECKNT SGTKSGNKRAPGPCVQRT YVACH! RSVI | WLETI SKK
TYAPPREGHLECTSTVTGMIVELNYI PKNRTNVTLSPQ ESI WAAEL DRYKLVEI TPI GF
APTEVRRYTGGHERQKRVPF VXXX XKXXVQSQHLLAG L QQOKNL
LAAVEAQQQWLKLTI WGVK



Swiss-Prot: Relationales Schema

.3
=L OCATION_TREE
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= #a1 CONODEID ZINTH TAX_NODE NS
*CROER_IN *=Tax D =
*ACOMPLEMENT OMFARENT_I0 "ClLASS_CODE
:E\D_FEZE OARANK :ER_.‘I\E_TEXT
END_FTYFE SAEMEL_CODE _—
mﬂ‘amﬂz ey ]
B AF_FTYPE T NN, RN B
,‘;PME'"'R oh=ac_10 ZINTX_SYNONYN
g 4 OMNHERIT_GC_ID FNEX S RENAL TN
L R E—— :n.guuu
EFETE OMNHERIT_ MGG 1D PR
OPmEEG_GAP arHDCEN CALUNTUE_ NAME
[ ———— X L TN . e T L]
*fecECiD O AREMARK * ALPPER_MAME_TXT
SSTART FEZE
D-*smnTj:r\'FE s L
*ALSERSTAMP
SETIMESTAMP s ARG p P OU RCEFEATURE pLAsMID
b <1, * *SEEATID * whnCODE
WRFREYE A
J— SEQFEATURE *SCRGEANIEM M';;E’;E
T/ s — kel S *AUSERSTAMP
‘é N e s ".‘Em? z:m:‘:; *ETIMESTAMP
v revemarir o *ETYPER R e s
.
SETATBNACSED pe—— g oA T T p—
**“CROERIN omSEQLENCED =
SACITCOMMENT [ p— o kv ORGANELLE
= #*epLEIn OAFEAT_LABEL e a wheconE
L *AINCOMPLETE S ALIEERETAME SAMAME
oPeLOCNODEID :ﬁé’m e oAmECODE
SALOCTYPE —_———
*AUSERSTAMF
SETIMESTAMP
b XA T
W _ErAnm @ FPROTENEE
SFUBLICATION N EATIRE SRR 1
#®purD
OAPUBLANG —FEATURE OUALIFIERS) - N sy 112
*APUBSTATUS = **=FEATID —FEATUREKEY
*PURTYRE * WPOROER_ON =ZPROTEINFEATURE = ——
OEFLEDATE :wm = mpEaTID) _::;
SATITLE o= WEREYE s
= ALEERSTAMP LEERETAMF A ZERETAME e X
*ETIMESTAMP O MEETAMP B i) FTYR
oASUBDE
5-19




TrEMBL: Datengewinnung

- Automatic annotation

l (Prosite,PFAM,

Rulebase, ENZYME, |[—
MGD, Flybase...)
CDS scanning, translation
and SWISS-PROT
formatting

protein_id
in SP+TrEMB
¢ Variants,conflicts...

Quelle: www.ebi.ac.uk/swissprot

ol A I
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Redundancy checks

Identical matches

Sub-fragment matches




Swiss-Prot Web Interface

] | gy MiceProt View of SWISS-PROT: P293sa } [X|

P29358

a]
Frinter-frienclly view I Quick BlastP search | I:

[General] [Name and origin| [References] [Comments] [Cross-references] [Keywords| [Features] [Sequence] [Tools]

General information ahout the entry

Entry name 143B_BOVIN
Primary accession number P29358
Secondary accession numbers Mone

Entered m 3WI33-FROT n Release 24, December 1952
Sequence was last modified in Eelease 33, February 1986
Annotations were last modified in - Release 41, June 2002

Name and origin of the protein

Protein name 14-3-3 protein hetafalpha
Synonyms Protein kinase C inhibitor protein-1
KCTP-1
Gene name YWHAR
From Bos taurus (Bowine) [TaxlD: 3813]
Cwis ares (Sheep) [TaxlD: 3940]
Tazonomy Eukaryota; Metazoa, Chordata; Cramata; Vertebrata, Euteleostomi, Mammala; Eutheria, Cetartiodactyla;

[1] SEQUENCE.

SPECIES=Eovine;

MEDLIME=51108808; Publed=1671102, [MCEL ExPASy, EBI, Terael, Japan]
5 = B ©FE]) | Dokument: Done (2,273 Sek,)
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Swiss-Prot: Annotationen

m CC-Felder fir Kommentare
— Unterteilt in Topics
— Beispiele: Caution, Disease, Function, Regulation, ...

W FT: Feature Table
— Modifikationen, Sequenzabschnitte, Sekundarstruktur

m KW: Keywords
— Ca. 800 verschiedene Keywords

W Eintrage oft Mischung aus Controlled Vocabularies und Freitext

B Seit kurzem: Evidence Codes fur ale Annotationen (Curator, Opinion, By Simila-
rity, Experiment, ...)

(©) Prof. R. Milller, Prof. E. Rahm 5-22 " .



Swiss-Prot: Versionierung / Identifikation

B Swiss-Prot Release ca. alle 3 Monate

m IDund ACLine

— ID: X_Y; X: "Name" des Proteins; Y: "Name" der Spezies
— Keine Standards fur Proteinnamen
— Spezies mit wissenschaftlichen oder umgangssprachlichen Namen

— AC: Accession Number
— PrimareID
— Kann mehrere Eintrége enthalten (Merged Entries)

m Keine Versionen von Eintrégen
— Last Update
- Keine Anderungsiibersichten

(C) Prof. R. Milller, Prof. E. Rahm 5-23 PaN ', J/ ;



B Ausgangsproblema:
tik: Nach derzeitigem
biochemischem
Kenntnisstand ist es
nur in Ausnahmefdl -
len moéglich, von der
AS-Sequenz auf die
3-Struktur zu schlie-
en

W Ausweg: Vergleich
mit &hnlichen Se-
quenzen und deren
Struktur (falls be-
kannt)

(C) Prof. R. Miiller, Prof. E. Rahm

Swiss-Model: 3D-Strukturbestimmung

1 2 3 4 5
Steps Search for Check sequence Create Generate models  Energy minimisation
suitable identity with target Proldodl with ProbdodIl with Gromes36
templates jobs
First Approach Mode (regular)
Fust Approach Mode (with user-defined templates)
Opturmse Mode
Step | Program/Method | Database | Action
1 ELASTE> ExNEL- | Will find all similarities of target sequence with sequences of known
k1) structure.
TWill select all templates with sequence identities above 23% and projected
2 s - model size larger than 20 residues. Furthermore, this step will detect domains
which can be modelled based on unrelated templates
3 = = Generate Probodll input files
4 ProddodIl E<PTB Generate all models
5 Gromos36 = Energy minimsation of afl models
ARENY, TNT
5-24 AN ;/ |



BLAST 2.0

« BLAST

— verschiedene Varianten fiir AS und Nuk. Sequenzen

— schneller als dyn. Programmierung

— aber weniger sensitiv und beriicksichtigt keine Liicken
— findet lokales statt globales Alignment

— nutzt AS Austauschmatrizen, PAM, BLOSUM

* Ansatz zur Beschleunigung
— Anfrage-Sequenz wird in Worter der Lange W (W=3) zerlegt
— Wortliste wird um dhnliche Worter erweitert
— Nur Worte mit Score >= T werden in DB gesucht
—  Wort-Treffer werden nach links und rechts erweitert

© Dr. A. Hinneburg, Prof. R. Miiller, Prof. E. Rahm




BLAST 2.0

* Beispiel: (W=2, T=8) Anfrage: qlnfsagw

Initiales Wort Erweiterte Liste

ql ql, gm, hl, zI

In In, Ib

nf nf, af, ny, df, gf, ef, df, hf, kf, sf, tf, bf, zf

fs fs, fa, fn, fd, fg, fp, ft, fb, ys

sa nothing scores 8 or higher

ag ag

gw gw, aw, rw, nw, dw, qw, ew, hw, iw, kw, mw, pw, sw, tw, vw, bw, zw, xw

* Invertierte Liste als Index nutzen

— bei W=3 und 20AS nur 8000 verschiedene Worte mdglich
* Probleme

— ABCDEGH und ABCDEEFGH

© Dr. A. Hinneburg, Prof. R. Miiller, Prof. E. Rahm N




Swiss-M odel

o Swiss PdbViewer 3.7
Edit Selact EBuild Toolz Fit

hone: AR

i =

2 B

Desplay  Color Freferences  SwissModel  WwWindow  Help

TARGET (495 x 4451

cAMD—

N-glycosylacion sice.

SCMP-depandent protein kinase
Protelin Einase ¢ phosSphorviatlon site.
I phosphorviation site.
Terosine kinare vhasphorvliation size.
N-mvristoviation site.

Microbodies C-terminal targeting =icmal
PBibulose-phoschates Z-—epinsrase familw =
Fibulose-phosphate 3—epinerase family s

Casein kinase
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I nter Pro

B Sekundérdatenbank zu Proteinsequenzen (Schwerpunkt: Protein-Domains)

®m Motivation
— Bestimmte Segquenzabschnitte (Motifs) bestimmen Funktion des Proteins
— Datenbanken zur Beschreibung interessanter Doménen (Proteinfamilien) nétig

— Untersuchung neuer Sequenzen auf

Vorhandensein bekannter Domé- The Inter Pro consortium:
nen — Ruckschlisse auf Funktion
B InterPro: Integrierte Daten- | Co-ordinated by EBI (R. Apweiler & team) Eﬁ

bank von Proteindomanen-Da- | © PROSITE (A. Bairoch, P. Bucher, N. Hulo, C. Sigrist, L.

tenbanken cerutti. M. Pagni, L. Falquet) u
» PRINTS(T. Attwood, P. Bradley) =

* PFAM (R. Durbin, A. Bateman, S. Griffiths-Jones) Ef=3
+ PRODOM (D. Kahn, F. Servant) | N |
» SMART (C. Ponting, R. Copley, N. Dickens) = =

» TIGRFAMSs (D. Haft, O. White) %
L

P
SR Al
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| nter Pro: Biologischer Fokus

» Family - group of evolutionarily related proteins, that
share one or more domains/repeats in common.

* Domain - independent structural unit which can be found
alone or in conjunction with other domains or repeats.

* Repeat - region occurring more than once that is not
expected to fold into aglobular domain on its own.

 PTM (post-trandlational modification) -The
sequence motif is defined by the molecular recognition of
thisregion inacell.

(C) Prof. R. Miiller, Prof. E. Rahm
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| nter Pro: Datengewinnung

InterPro, EBI, UK

Curation —— J2l(sTe (1o 51

XML Flat file

I

b

SRS FTP

Collaborators

_@ Pfam

. Cambridge, UK

Prints

| Manchester UK

; Prodom
. INRA, France

SMART

. Oford UK

| Rechille, USA

. SPTR+Prosite

| SIB, Swizerland

http://www _ebi.ac.uk/interpro




|nter Pro: Datengewinnung (2)

W Beispidl: Pfam (Protein families database of alignments and HMMs; Multiple se-
quence alignments and hidden Markov models of common protein domains)

Scores for sequence family classification (score includes all domains):

Model Description Score E-value N
F;\-bt;arrﬂ:sielglbosomd protein SlG- ------------ IZG.E 1
>Se q u e n C e H M M a‘ mﬁ for dCIJDr:)HrrV\;'Sn seg-f seqt  hmm-f hmm-t  score E-value
M.PPGSNGTAY software @bosoma S 11 C8_63). 1 70[] 1268 3934
PGQ:AL Ym-A Alignments of top-scoring domains:
CGNAVGGSAGA G a o

PPLGPSQWTA
CLLTLLI I WIL

LGNVL /
4 Results

— GO: GeneOntology

Data visualization

-
InterPro & GO & exchange
annotation

(C) Prof. R. Milller, Prof. E. Rahm 5-29 PaN ', }‘f ;



| nter Pro: Datengewinnung (3)

Ribosomal protein 516 Add Annatation

This famnily forms structural complexes with other Pfam families, to view them click here

0 description (eniry

Ribosomes are the particles that catalyze mRMA-directed protein synthesis in all organisms. The codons of the mRMA are
exposed on the rbosome to allow tRNA binding, This leads to the incorporation of amino acids into the growing polypeptide
chain in accordance with the genetic information. Incoming amino acid monomers enter the ribosomal & site in the form of

Figure 1: 1pns arninoacyl-tRhAs complesxed with elongation factor Tu (EF-Tu) and GTP. The growing polypeptide chain, situated in the P site
Ribosome ) as peptidyl-tRMA, is then transferred to aminoacyl-tRNA and the new peptidyl-tRMNA, extended by one residue, is translocated
Crystal structure of 3 streptomycin to the tha P site with the aid the elongation factor G (EF-G) and GTP as the deacylated tRNA is released from the ribosome

dependent ribosome from &, coli, 30s suburit | through one or mare exit sites [MECLINE:21196147], [MEDLIME:21185928], About 2/3 of the mass of the ribosome consists
of 70s rbosome, this file, 1pns, contains the | of RNA and 1/3 of protein, The prateins are named in accordance with the subunit of the ribosome which they belang to - the

205 subunit, two tmas, and one mma small (51 to 531) and the large (L1 to L44). Usually they decorate the rRNA cores of the subunits.

malecule, the 50 ribosomal subunit is in file

1phu. Mary of ribosomal proteins, particularly those of the large subunit, are composed of a globular, surfaced-exposed domain with
long finger-ike projections that extend into the rRRNA core to stabilize its structure, Most of the proteins interact with multiple

Key: RM& elernents, often from different domains, In the large subunit, about 1/3 of the 235 rRMNA nudeotides are at least in van

der Waal's contact with protein, and L22 interacts with all six domains of the 235 rRMA. Proteins 54 and 57, which initiate
assembly of the 165 rRMA, are located at junctions of five and four RMA helices, respectively. In this way proteins serve to
organize and stabilize the rRNA tertiary structure. While the crucial activities of decoding and peptide transfer are RNA hased,

Start  End

Domain Chain o ocidue Residue

Ribosomal_S2 B 10 226 proteins play an active role in functions that may have evolved to streamline the process of protein synthesis, In addition to
) their function in the rbosome, many ribosomal proteins have some function 'outside’ the ribosome [MEDLINE: 2118592481,
Ribosomal S3.C € 119 202 | {ye i g 20566945],
Ribosomal S3 N C 2 62
KH c &5 112 Ribosornal pratein 516 is one of the proteins from the small ribosornal subunit. 1t belongs to a family of ribosomal proteins which,
el on the basis of sequence similarities PUB0000S070, groups:
Ribosomal_S4 D 3 93 SRRy
* Eubacteria b
s4 D 95 146 » Algal and plant chloroplast S16.
Ribosomal S5  E 5 71 * Cyanele 516, N
. -21).
Tl e E o o Neurospara crassa mitochondrial 524 (cyt-21),
Ribosomal S6 3 2 o3 516 proteins have about 100 amino-acid residues,

(C) Prof. R. Milller, Prof. E. Rahm 5-30



W Jeder Entry der Quelle wird
Entry in InterPro

— Aber: Zusammenhénge bleiben er-
halten (Verifizierbarkeit!)

— Sub/Superdoménen-Relationen
zwischen Entries

| nter Pro: Datengewinnung (4)

m Quellen bleiben eigenstandig

m Regelméaldige Aktualisierungen

m Groftenteils manuelles Ver- Assignment of
fahren AC numbers ’
— Redundante Eintrége

TIGRFAMs

(C) Prof. R. Mlller, Prof. E. Rahm 5-31
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WORLD
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U pdate

www.ebi.ac.uk/interpro

|nter Pro: Architektur

SQL

Release "W

o

Continud




| nter Pro: Datenarten

— Methods - match domains and families
* Eg: PF00001: 7 transmembrane receptor (rhodopsin family)

— Proteins
+ Eg: 000155: PROBABLE G PROTEIN-COUPLED RECEPTOR
GPR25.
- Basic Data — Matches — precomputed
- InterPro Entries (ENTRY) * Eg: PFO0001: matches 000155 at amino acids 56-306
- Proteins (PROTEIN) — Entries — logical groupings of Methods
- Methods (METHOD) * Eg: IPR000276: Rhodopsin-like GPCR superfamily

« Annotation
- Abstracts (ABSTRACT)
-~ Publications (PUB, AUTHOR, BOOK ...)
- Examples (EXAMPLE)
« Cross References
— Hierarchical Relationships (ENTRY2ENTRY, ENTRY2COMP)
- Methods Mapping (ENTRY2METHOD)
- Matches (MATCH)
+ Supporting Data
- Secondary AC numbers (ENTRY_ACCPAIR)
- Proteome Analysis Data (PROTEIN2GENOME, ORGANISM)
« Audit Tables

4T g}/ 4
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ant

[ RESTHACT

aBALEASE

ENTIYIPOE
_an sntey _ae
pub_td

ENTRY_ACCERIR
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ENTRY ENTRYZHETHOD
EXAMPLE entry_ae antry
antry_uc naze method_as
Fenirtyiios R i b
ENTRYZENTIY
ENTRYZCORP *
antTyd_sa
e CV_DRTABAZE
b dbhasde
pretaln se Hlsin
Dme ordur
dbeods
Length
TROTEINIGENGHE TR TRYTYFE
prateln_ae T code
bz tinestanp abbEay
dagaription
ORGRHTEN
agaode
taz_id
nage

| nter Pro: Oracle-Schema (Auszug)

HETHOD
method_ae
ninms
dicoda
nethod_date

HATCH
protein_sc
nsthod_ac
pos_Iron
P
wtatis
soq_date
timertamp

a

W Insgesamt 41
Tabellen (ohne

Beziehungsta-
bellen)




|nter Pro: Tabellen-Attribute

ENTRY

ENTRY_AC (unique, primary key) iproooz76
NAME (unique, primary key) rnodopsin-iike GPCR supertamily
SHORT_NAME (unique, primary key) crcr Rhodpsn

ENTRY_TYPE ¢
— D =Domain

— F = Family

— P = Pattern

— R =Repeat

METHOD

* METHOD_AC (unique, primary key)rroooo:

NAME 7m_1
DBCODE «

— Code from CV_DATABASE
D=PRODOM
P=PROSITE pattern
Q=PROSITE prereleased profile
M=PROSITE profile
H=PFAM
R=SMART
=TIGRFAMS

M ETHOD_DATE 2001-08-06 00:00:00.0

(C) Prof. R. Miiller, Prof. E. Rahm

PROTEIN

PROTEIN_AC (unique, primary key) oooiss
¢ LEN 360
* CRC64 1raesvssorerrear

DBCODE s ENTRY2METHOD

— S = SwissProt
i _ fVéI;ISBLI’O ENTRY_AC iproooz7s
- — refers to ENTRY

* NAME crre_suman METHOD_AC oco1ss
FRAGMENT n — refers to METHOD

-YI/N ¢ EVIDENCE wman
— A controlled vocabulary
— refers to CV_EVIDENCE
« Almost all: MAN = maually assigned
MATCH

PROTEIN_AC: refers to PROTEIN ooo1ss
METHOD_AC: refers METHOD rroooo1
POS_FROM ss

POS_TO 306

STATUS +

— T=True ? = Unknown F = False N = False negative P = false positive
DBCODE (D,P,Q,M,R,H,F,R,t) 1

SCORE
EVIDENCE pec

— Contolled from CV_EVIDENCE (DEC=Computed by Timelogic Decypher)




|nter Pro: Oracle-Anfragen

- How many short (<100 aa) Drosophila proteins have
C2H2 zinc fingers (IPR000822) ?
— select count(p.protein_ac) from protein p, entry2method e, match m
— where m.protein_ac = p.protein_ac
— and m.method_ac = e.method_ac
— and p.len < 100
— and e.entry_ac = ‘IPR000822’
— and p.protein_ac in (select protein_ac from protein2genome
— where oscode = ‘DROME’) ;

« Which InterPro entries containing only Pfam signatures are common for
Human and V. cholerae proteomes (SwissProt proteins only) ?

1 select e.entry_ac, count(e.entry_ac) from entry2method e,protein2genome g, match m, protein p
- where g.oscode = 'HUMAN’ and m.protein_ac = g.protein_ac
- and g.protein_ac = p.protein_ac and p.dbcode ='S’ and m.method_ac = e.method_ac
- and m.dbcode ="'H’ having count(e.entry_ac) =1 group by e.entry_ac
- intersect
- select e.entry_ac, count(e.entry_ac) from entry2method e,protein2genome g, match m, protein p
- where g.oscode = 'VIBCH' and m.protein_ac = g.protein_ac
- and g.protein_ac = p.protein_ac and p.dbcode ='S' and m.method_ac = e.method_ac
- and m.dbcode = 'H' having count(e.entry_ac) = 1 group by e.entry_ac

IPR000206 1
IPR000307 1
IPR000398 1
IPR002930 1
- IPR003156 1
- (28 entries)
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T InterProScan by

| Fs ES view

| nter Pro: Web Interface

y Ewquent.Zdohnovibeblac.ul - Microsoft Inbernet Explorer

Favoites  Tooks  Halp

| duBock * = -

@D A Doeach || i 3 | [ 7] S Sewch GSevies tPThese il 3

InterProScan InterPro Home Tools@EBI EBI Home

EEADME EAQs QUETY
Enter or paste a protein Sequence in FASTA farmat:

=

=
Upload a file _Bowss.. |

F HuiviPfam B HiidTar B Profilescan B EngeEREINTScan B HviMSmat B BlastProlom
M Coil 0 Seg 0 THMM

&-mail Submitdob | FesetFom |

F interactive job - F dolterFro lookup B show GO terms R report scores

in case of ranslation reguired use the following ranscript length reshold |50 =
and codon table [Stendard (1) =

H

£

[ 4 tremmer
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Inter Pro: Web Interface (2)

OFF 0011505101 CRCE4 Checksum: ECEOCCERABETEASA Length: 406 aa.

o P49013_FEP3_STRPT Avidin/ Streptavidin
AVIDIN
Awidn
= AVIDIN
o ASX_HYDROXYL Aspartic acid and asparagine hydroxylation site
EGE EGF-like domain
— — — — — — — EGE
e EGE_1
— Tt —1 — —_— EGF_2
EGE_2_DOMATN_1 EGF-like domain, subtype
Ef Early Protein {(ES)
- e e - EGFBLOOD Type Il EGF-like signature
SMOO1TS EGE_C4 Calciusn-hinding EGF-like dowain
ES50034 EGE_CA 21
PE0115? EGE_CA
9 FRO0OL] EGELAMININ Laminin-type EGF-Eke (LE) domain
Eeratin_B2

[FROO0O8S PROO7O0 PEO1ZE2 P 200577 PDO1E055
Avidan | Sreptavidn [283.287TT [E81-395TT  [381-3%5T [277-405]T
[303-311]T
[331-343]T
[345-359TT
[366-377]T
[323-399]T
[FROO0LS2 PS0O010
Aspartic acid and agparagine [27-38]7
hydroxylation site [65-76]F
5-38
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PDB: Protein Data Bank

B Protein-Struktur-Datenbank

_— . - - PDB
m Motivation: Proteine falten sich in komplexe Strukturen, die - __J -
entscheidend fir die Funktion sind PROTEINDATA BANE

W Strukturaufkl&rung

— Rontgenkristallographie (seit 50 er Jahren), Massenspektrometrie, Nuclear Magnetic Resonance
(NMR)

m Protein Data Bank
— Repository aler (bekannten) Protein-3D-Strukturen
— Seit 1971 in Brookhaven; seit 1999: Rutgers University

W Entry-Based Legacy Format; sehr komplexes 3D-Datenmodel |

m Enge Kooperation mit OMG " Specification for Macromolecular Structure, v 1.0"
(http://www.omg.org/technol ogy/documents/formal/macro_molecular.htm)
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PDB: Wachstum

25000

Deposited structures for the year

@ Total available structures

20000

18000

10000

1872 19731974 19751976 1977 1974 19791960 1981 1962 1963 1964 1985 19661967 1586 1989 19501591 19921993 1594 1995 1956 1957 1998 1939 2000 2001 2002 2003
7
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PDB: Strukturabbildung

Excerpt of ATOM records from a legacy PDE format file

ATOM

6 (O3l VAL A 1 T7.009 20,127 5.418 ...
ATCM 7 CG2Z VAL A 1 5.246 18.533 5.681 ...
ATOM 8 N LEU A 2 9.096 18.040 3.857 ...
ATOM 9 CA LEU A 2 10.600 7.889 4.283 ...
ATOM 1 LEU A 2 11.265 19.134 5.297 ...
ATOM 11 © LEU & 2 10.813  20.177 4.647 ...
ATOM 2 CB LEU A 2 11.029 18.007 2.815 ...
ATOM 13 CG LEU & 2 11.3222 16.956 1.934 ...
A single instance of the AtomSite structure documented in Section 2.3.5. 1, “AtomSi

on page 2-15 stores the cartesian position and other information about an atom just as a
single ATOM record does in this legacy PDB format. The complete list {an [DL
sequence) of all atoms in a macromolecular structure is returned by invoking the
get_atom_site_list method on an instance of the Entry interface object.

Asa simple example to illustrate the ease-of-use of the interface definition, the following
Java code fragment would print out the atom identifier, atom type, and the cartesian

(x.v.z) position for all atoms in the macromaolecule 4hhb.

Entry & = entryFactory.get_entry_from id(™4hhk") ;
AtomSite[] a = e.get_atom site_list(); >
for (int i = 0; 1 < a.length; i++) {
System. cut. intln( i].1d - 1] .t symbol . id
Y emhouu prin Iu alil .id + i ..+ a[:l]I ype_symbol . 1 N (5.096. 18.040. 3.857)
(" + alil.cartn.x + ™, + ali] .cartn.y - -
+ ", " 4+ alil.cartn.z + ™1"); ¢ (10.60, 17.83%,

} PR

C (7.002, 20.127, 5.418)
C (5.246, 18.533, 5.681)
3
4

LY

+

w o

.283)

™
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PDB: Strukturabbildung (2)
-]

ENmTY_SOURCE TYPE Data items in the GEOM_ANGLE category record details about the molecular and crystal angles, as calculated from the
ENTITY_SRC_GEN contents of the ATOM, CELL, and SYMMETRY data.
ENTITY _SRC_MAT
ENTITY SRC SYM Table Mame : geom_angle
ENTRY [Note
ENZYME CLASS oL CREATE TABLE GEOM_MNGLE |
ENZYME_CLASS SYNC |Code FARTITION RANGE CHAR (1) NOT NULL,
ENZYME STRUCT GEOM ANGLE_ID NUMBER.(38, 0O} NOT NULL,
ATON_SITE_AUTH ASYH ID 1 VARCHARZ {10),
EAPERIMENTAL_METHC ATON _SITE_AUTH ASYH ID 2 VARCHARZ {10),
EXPTL ATON_SITE_AUTH A5YH_ID 3 VARCHARZ (10} ,
EXPTL_CRYSTAL ATON_SITE_AUTH ATON ID 1 VARCHARZ {10),
ExPTL CRYSTAL GROY ATOM SITE_AUTH_ATOM ID_2 VARCHARZ (10},
ATON_SITE_AUTH ATON_ID 3 VARCHARZ {10},
EAPTL_CRYSTAL_GROY ATON_SITE_AUTH COMP_ID 1 VARCHARZ {10},
GEOM_ANGLE ATOM_SITE_AUTH_COMP_ID 2 VARCHARZ (10,
GEDM_BOMD ATON_SITE_AUTH COMP_ID 3 VARCHARZ {10},
GEOM COMTACT ATON _SITE_AUTH SEQ_ID 1 VARCHARZ {10},
ATON _SITE_AUTH SEQ_ID 2 VARCHARZ {10},
GEOM_TORSION ATON _SITE_AUTH SEQ_ID_3 VARCHARZ {10},
GO_SORT_PDB ATON SITE_ID 1 VARCHARZ {10} NOT NULL,
GO_TERM ATON_SITE_ID 2 VARCHARZ {10) NOT NULL,
G0 TERMITERM ATON SITE_ID_3 VARCHARZ {10) NOT NULL,
= ATON_SITE_LABEL _ALT ID 1 VARCHARZ {10],
£0_TERM_BAVES ATON_SITE_LABEL_ALT ID 2 VARCHARZ {10},
GO_TERM_PDB ATOM_SITE_LABEL ALT ID 3 VARCHARZ (10,
GO_TERM_SORT ATON SITE_LABEL_ASYH ID 1 VARCHARZ {10},
JOURMAL ABBREWIATIC ATOM SITE_LABEL_ASYM ID 2 VARCHARZ (10} ,
= ATON SITE_LABEL_ASYK ID 3 VARCHARZ {10},
JOURNAL_NAME - [ ATON SITE LAEEL ATOK ID 1 VARCHARZ (101 .

(©) Prof. R. Milller, Prof. E. Rahm 5-42 A~ W



PDB: Web Interface

Interactive 3D Display:

Choose from the following display options (asymmetric
unit only):

+» VEMWL (default options): Interactive immersive ribbon
diagram

+ VEML (custom options, full screen display):

Interactive immersive ribbon or cylinder diagram with

ligands

Rasmol

Swiss-PdbViewer

WICE - Molecular Interactive Collaborative

Environment (requires Java Flugin)

FirstGlance (needs Chime)

Protein Ezplorer (needs Chime)

Sting Millennum (needs Chime and Java)

Java (sitnple interactive sequencefstucture/property

backbone diggram). QUKD |

Still Images:

¢« e

=T

Asymmetric Unit Assumed Biological Molecules
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PDB: Web Interface (2)

B ouerop _igi x|

Seguence: drag or click o =elect residues | 2D0: double click to =select residue

I Starac
Mou=e Ip.oca.ce ’I
; Celexz: IBlug -I

L Help I

=lapplet QuickFDE w1.1 () 1996-1995 SD5C, by Ilwya Shindwalow & FPhil Bourne

Feset I Clo=e

. I.Java Applet Wwindow

L —
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Weltere Protein-Datenbanken

oTEfto
Q\‘ Ly f . L

About PIR Databases

Search and Retrieval

I I R Protein Information Resource

Download

Support

AN INTEGRATED PUBLIC RESOURCE OF PROTEIN INFORMATICS TO SUPFPORT
GENOMIC AND PROTEOMIC RESEARCH AND SCIENTIFIC DISCOVERY

FIR produces the Protein Sequence Database
{PSD) of functionally annotated protein sequences,
which grew out of the Affas of Profeln Sequehce
and Structure (1965-1978) edited by Margaret
Dayhoff and has been incorporated into an
integrated knowledge base system of value-added
databases and analytical tools.

iProClass, a central point for exploration of protein
information, provides summary descriptions of
protein family, function and structure for PIR-PSD,
Swiss-Frot, and TrEMBL sequences, with links to
over 50 hiological databases . Release 2.35
24-MNow-2003, contains 1,169,177 entries.

PIR-NREF, a comprehensive database for
sequence searching and protein identification,
contains non-redundant protein sequences from
FIR-P5D, Swiss-Prot, TrTEMBL, RefSeq, GenFPept,
and PDE. Release 1.35, 24-Mow-2003, contains
1,397,398 entries.

P L Lk T ——

PIR News Flash
Press Release. Protein Infromation Resource Adds
MNew Tools to Databases

Text Search Protein Databases:
Find an Exact Peptide Match:

Type in a string of single letter amino acid
code [(at least 3 letters)

PIR has recently joined forces with EB| (European Bioinformatics Institute) and 516 (Swiss Institute of Bioinformatics) to
establish the UniProt (United Protein Databases), the central resource of protein sequence and function.
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Weitere Protein-Datenbanken (2)

Impala FTR  Internal

| Gol CATH Protein Structure Classification

* PDE Code
' CATH Code Version 2.5: Released July 2003
€ General Text
= i Oy Frances MG, Pearl Dr. Chris Bennett, Dr. fan Sithitoe, Or. Mark Dibdey,
Frof. danet Thornton, Prof. Christine A. Orengo

QOptions

Browse or search the classification

CATH statistics and release information

Seneral information on CATH

CATH lists and fip site

DHS - Dictionary of Homologous Superfamilies. Summary of structural and
functional features for CATH Homologous Superfamilies

+ CATH File Formats (for FTP files)

L B

News

PRE-RELEASE 2 5.1:
FTF files for v2.5.1 are currently available at
ftp:Afftp biochern.ucl ac.ukfpubdcathdatasz. 5.1

“ersion 2.5.1 web pages will be online from the week beginning 1st December 2003,

Cathtearn (Mov 25, 2003)
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Weitere Protein-Datenbanken (3)

m UniProt
— Beinhaltet PIR, Swiss-Prot und TrTEMBL
— Ablésung einer langen Parallelentwicklung
— Erster Release noch nicht verfligbar

m OWL

— Nicht-redundante Sammlung von Proteinsequenzen
— Enthalt: Swiss-Prot, PIR, GenBank

W ... und viele mehr
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Zusammenfassung

m Motivation und historische Entwicklung

W Proteomics
— Datengewinnung
— PEDRo-Projekt

B Protein-Datenbanken
— Sequenz-Datenbanken (Swiss-Prot)
— Domain/Familien-Datenbanken (InterPro)
— Struktur-Datenbanken (PDB)
— Weitere Protein-Datenbanken
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