Protein-Datenbanken Swiss-Prot

W http://www.ebi.ac.uk/swissprot/
_ N B Repository aller bekannten Proteinsequenzen
m Domain/Familien-Datenbanken (Vertreter: InterPro) W Basiert auf Submission, Ubersetzung und aktiver Suche, intensive Su.lisqjmt

B Struktur-Datenbanken (Vertreter: PDB) Eriaggd;?;i:ing:; Curetore:

m Vorsicht: Die Grenzen zwischen diesen Datenbank-Typen sind unscharf! — Redundanzfreiheit Eukaryota (55%) Archaes: Archaebakterien
— Vierteljahrliche Releases

B Sequenz-Datenbanken (Vertreter: Swiss-Prot)

W Tools fur Protein-Analyse (z.B. Homolo-
gie-Modellierung)
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Swiss-Prot: Wachstum Swiss-Prot: Daten
Release 42.5 of 21-MNow-2003 of Swiss—-Prot contains 1358922 sequence entries, . . .
comprising 51131444 smino acids abstracted from 110725 references. ] "Fla:hes" Datenmode“ (Entry_bagertes Moddl)’ w—lr ahnlICh ZU EM BL
201 mmiemang cnrteies nes been undared and cne annorarione ar — Autor, Datum, Lénge, Methode, letzte Anderung
5149 entries have been revised. This represents an increase of 2%, .
— Organismus
The growth of the database is summarized bhelow.
Size of the Swiss_Prot datsbaese — Proteinsequenz (z.B. im FASTA-Format)
g _ - — Links zu anderen Datenquellen, Literaturreferenzen
g - ] m Oracle-Dumps verfuigbar (ca. 140 Tabellen)
g _|
g m XML-Export
€ 2
T 8 o .
£ g | m Keine Anderungsiibersicht!
= =
g m TrEMBL (Trangations of EMBL)
g — Supplement zu Swiss-Prot
- — Enthalt alle automatisch in AS-Sequenzen Ubersetzte CDS-Sequenzen aus EMBL
BT R B8 5 BEEE 5 § g9 — Keine Uberschneidung mit (manuell) eingebrachten Swiss-Prot-AS-Sequenzen
SERSSmEESSEmEATASIGanor Ane popes R o= = W — SP-TrEMBL: Geplanter Nachfolger von Swiss-Prot
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Swiss-Prot:

Beispieleintrag

DF.
ID  GUNE_CLOTI STANDARD ; PRT; 563 AA. DR
AC  PO049SE; DR
DT  13-AUG-1987 (Rel. 05, Created) DR
DT 13-AUG-1987 (Rel. 05, Last sequence update) DR
DT  0L-FEE-1995 (Rel. 31, Last annotation update] DR
DE  ENDOGLUCANASE B PRECURSOR (EC 3.2.1.4) (EGE) (ENDO{DR
DE  {CELLULASE Bj. DR
GN  CELB. DR
05 Clostridium thermocellum. DR
0C Bacteria; Firmicutes; Bacillus/Clostridium group; (DR
0C  Clostridium, il
0¥  WCBI_TaxID=1515; FT
RN [1] FT
RP  SEQUENCE FROM H.A. FT
RC  STRAIN-NCIE 106827 T
RX  MEDLINE=86148508; PubMed=3453102; FT
R4  Grepinet 0., Beguin P.; FT
RT  "Sequence of the cellulase gene of Clostridium the) FT
RT  endoglucanase B.": 50
RL  Hucleic Acids Res. 14:1751-1793(1986].

CC -!- FUNCTION: THIS ENZYME CATALYZES THE ENDOHYDROL

ce GLUCOSIDIC LINKAGES IN CELLULOSE, LICHENIN AND

ce GLUCANS.

ce CATALYTIC ACTIVITY: ENDOHYDROLYSIS OF 1,4-EETA

ce LINKAGES IN CELLULOSE.

CC -!- DOMAIN: A z4 RESIDUES DOMATN I3 REFEATED TWICE

ce VELL A5 IN OTHER C.THERMOCELLUM CELLULOSOME EN]

ce MAY FUNCTION A% THE BINDING LIGAND FOR THE 5L

CC -!- SIMILARITY: BELONGS T0 CELLULASE FAMILY A (FAM]
ce HYDROLASES) . i

EMBL; X03592;: CAA27266.1: -.

FIR; A23512; CZCLEM.

HSSP; P54583; ECE.

InterPro; IPRODZLOS: Dockerin L.
InterPro; IPRD0Z048; EF-hand.

InterPro: IPRO0LS47: Glyco hydro F5.
Pfam; PFOOLS0; cellulase: L.

Pfam; FF00404; Dockerin 1; 2.

PROSITE; P500018; EF HAND: UNENOWN L.
FROSITE; F500448; CLOS_CELLULOSOME RPT; 2.
FROSITE; PS00659; GLYCOSYL _HYDROL_FS5; 1.

Cellulose degradation: Hydrolase; Glycosidase:; Repeat: Sigmal.

SIGHAL 1 27 OR 31.

CHAIN 28 563 ENDOGLUCANASE E.

ACT SITE z04 z04 PROTON DONOR (BY SIMILARITY).
ACT SITE 363 363 MICLEOPHILE (BY SIMILARITY).

DOMAIM S0z 557 2 X Z4 Al APPROXIMATE PFEPEATS.
REPEAT 502 526 1.

REPEAT 534 557 2.

SEQUENCE 563 AA; 63929 MU: B6SFESST04ALDE4E CRCEL:

MKEFLVLLIA LIMTIATLLVY PGVQTSAEGS YADLAEPDDD WLHVEGTNIV DEYGMNKVWIT

GANWFGFNCE ERMLLDSYHS DIIADIELVA DEGINVVEMP IATDLLYVAWS QGIYPR

STDT

SYNNPALAGL NSYELFNFML ENFERWGIKV ILDVHSPETD NQGHNYPLWY NTTITEEIFK
FAUVIVAERY FMDDTIIGFD LENEPHTNTG TMKIKA(QSAT WDDSNHPNNW KRVAEETALL

ILEVHPNVLI FVEGVEMYPE DGIUDDETFD THPUTGHNNDY YGNUWGGHNLE GVEDYE
EYQSQLVVSP HDYGPIVYE(] DWFEGDFITA NDEQAFRILY EQCURDNWAY IMEEGT

INLG
SPLL

LGEWGGMTES GHPLLDLNLE ¥LRCMRDFIL ENKYKLHHTF WCINIDSADT GGLFTRDEGT
PFPGGRDLEY NDNKYDNYLY PYLUKTEDGE FIGLDHKIPL GRENGISISQL SNVTPSVTPS
PSATPSPTTI TAPPTDTVTY GDVNGLGRVN SSDVALLERY LLGLVENINK EAADVNVSGT

WNITDLAIME RYWLESISEL PYE
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Swiss-Prot: Relationales Schema

(C) Prof. R. Miiller, Prof. E. Rahm
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NS S FRECUENCY SETIMESTAMF
‘é oAaPLoTYFE —nMemME
2o v e
ITATIONEIOSEQ e = THTESNRES -
ORGANELLE R 2
- cApeRn TEEGLENGED kv ORGANELLE
SACITCCMMENT e
ety e = shecone
v B AT ~AnuaE
chLCCNODED [ ——— SApaconE
SALCCTYPE
= ALUCERETAMP
“ETMESTANE FEATURETYPE
wAFTYRE
Sp— v awirTYPER
BLICATION _IPHTSICALSED | LPROTEINSED AR e
* *eUBD “e*puvseon | = esEnn
AFUBLANG R B | SFEATUREIOUALIEIERE P "
- * *EEATID
*-PLETYPE ETMESTAMP SETIMESTAMP * #*~CRCER_CN FROTEINFEATURE
cmeyEDaTE wecume wwmrEaTD
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Swiss-Prot: FASTA-Format

m Alternatives Format fir AS-Sequenzen

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

* no numbers, no blocks

« line length usually 80 characters

Example:

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

ELRLRYCAPAGFAL L KCNDADYDGFKTNCSNVSVVHCTNLMNTTVTTGLLLNGSYSENRT
Q WOKHRTSNDSALI LLNKHYNLTVTCKRPGNKTVLPVTI MAGLVFHSQKYNLRLRQAVC
HFPSNWKGAWKEVKEEI VNLPKERYRGTNDPKRI FFQRQAGDPETANL WFNCHGEFFYCK
VDWFLNYL NNL TVDADHNECKNT SGTKSGNKRAPGPCVQRTYVACHI RSVI | WLETI SKK
TYAPPREGHLECTSTVTGMIVELNYI PKNRTNVTLSPQ ESI WAAELDRYKLVEI TPI GF
APTEVRRYTGGHERQKRVPFVXXOOOOOOKXXXXVQEQHL LAGH L QQRKNL
LAAVEAQQQVLKLTI WGVK

(C) Prof. R. Milller, Prof. E. Rahm 5-18

TrEMBL: Datengewinnung

860.770

TrEMBL

Automatic annotation
(Prosite, PFAM,
Rulebase, ENZYME, |
MGD, Flybase...)

¢

CDS scanning, translation
and SWISS-PROT
formatting

Y

protein_id
in SP+TrEMB

/
N

Redundancy checks

Identical matches

124.000

Sub-fragment matches

Variants,conflicts...

v
= ~

Quelle: www.ebi.ac.uk/swissprot
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Swiss-Prot Web I nterface Swiss-Prot: Annotationen

] | ik NiceProt View of SWISS-PROT: P23358 } =

P29338

B CC-Felder fur Kommentare

Printer-friendly view | Quick BlastF search | I: Unterte| |t in TOpI cs

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

General information ahout the entry

= — Beispiele: Caution, Disease, Function, Regulation, ...

pam kel m FT: Feature Table
rimary accession mumber
Secondary accession mumbers  Wone — Maodifikationen, Sequenzabschnitte, Sekundarstruktur
Entered in SWISS-PROT in Release 24, December 1992
Sequence was last modified in Release 33, February 1996 .
Annotations were last modified n  Release 41, June 2002 . KW K wwords
 Ca 800 verschiedene Keywords
Protemn name 14-3-3 protein heta‘alpha
Synonyms Protein kinase C inhibitor protein-1 . . . . .
KCIP1 m Eintrage oft Mischung aus Controlled Vocabularies und Freitext
Gene name YWHAR
F Bost: Bovine) [TasID: 9313] . ) . . . .. —
o Ovis anes Sheep) [ToelD: 9340] W Seit kurzem: Evidence Codes fur alle Annotationen (Curator, Opinion, By Simila-
Taxzonomy Eukarvota; Metazoa, Chordata; Cranata; Vertebrata, Euteleostom, Marnmalia, Euthena; Cetartiodactyla; rlty, EXperl ment, . _)
Ruminantia, Pecora; Boveidea; Bovidae, Bovinae; Bos.
[1] SEQUENCE.
SPECIES=Eovine,

MEDLINE=91108808; PubMed=1671102; [INCEI, ExPASy, ERT, Tsrael, Japan]
(D (& A @4 ) | Dokument: Done (2,273 5ek.)
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Swiss-Prot: Versionierung / Identifikation Swiss-Model: 3D-Strukturbestimmung

B Swiss-Prot Release ca. alle 3 Monate W Ausgangsproblemar

tik: Nach derzeitigem 1 9 3 4 5
. biochemischem Ste Search for Check sequence Create Generate models  Energy minimisation
gt]
|| I D Und AC L| ne suitable identity with target ProlfodIl with ProhdodIT with Gromos96

Kenntnisstand ist es

. . templates jobs
— ID: X_Y; X: "Name" des Proteins; Y: "Name" der Spezies nur in Ausnahmefal -
L . . e pe First Approach Mode (regular)
— Keine Standards fir Proteinnamen len moglich, von der
—  Spezies mit wissenschaftlichen oder umgangssprachlichen Namen AS-Sequenz auf die Htoe £ gpmerrh oS (i eoar-deied i)
— AC: Accession Number 3-Struktur zu schlie- Optimise Mods
— PrimaelD RRen

— Kann mehrere Eintrége enthalten (Merged Entries) B Ausweg: Vergleich

mit dhnlichen Se-

Step | ProgramMethod | Database | Action

m Keine Versionen von Eintrégen

quenzen und deren 1 |enosms %NRL \::un:itan simitaritiss of targel sequence with ssquences of known.
— Last Update Struktur (falls be- i : :
select all templates with sequence identities above 25% and projected

- Kene Anderungsibersiten kannt i S R e
3 |- - Generate Probodll input files
4 ProhodI ExPDB Grenerate all models
5 Gromos36 - Energy minimsation of all models

(C) Prof. R. Miller, Prof. E. Rahm 5-23 B (C) Prof. R. Miller, Prof. E. Rahm 5-24




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

BLAST 2.0

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

Initiales Wort  Erweiterte Liste

ql ql, gm, hl, z

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

agw 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 moglich
¢ Probleme

— ABCDEGH und ABCDEEFGH

el

4‘3{3‘.\

gL\
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Inter Pro

B Sekundérdatenbank zu Proteinsequenzen (Schwerpunkt: Protein-Domains)

H Motivation
— Bestimmte Sequenzabschnitte (Motifs) bestimmen Funktion des Proteins
— Datenbanken zur Beschreibung interessanter Doméanen (Proteinfamilien) nétig

— Untersuchung neuer Sequenzen auf
Vorhandensein bekannter Doméa-
nen — Riickschliisse auf Funktion

The Inter Pro consortium:

i i ==
B InterPro: Integrierte Daten- | * Co-ordinated by EBI (R. Apweller & team) EZ
bank von Proteindomanen-Da- | © PROSITE (A. Bairoch, P. Bucher, N. Hulo, C. Sigrist, L.

tenbanken cerutti. M. Pagni, L. Falquet)
* PRINTS(T. Attwood, P. Bradley) ==
« PFAM (R. Durbin, A. Bateman, S. Griffiths-Jones) =5
+ PRODOM (D. Kahn, F. Servant) il
+ SMART (C. Ponting, R. Copley, N. Dickens) Sj= =
+ TIGRFAMs (D. Haft, O. White) %
a. -
(©) Prof. R. Miiller, Prof. E. Rahm 5-26 A .’(’j



Inter Pro: Biologischer Fokus

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

e 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 a globular domain on its own.

* PTM (post-tranglational modification) -The
sequence motif is defined by the molecular recognition of

thisregioninacell.

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

|nter Pro: Datengewinnung (2)

H Beispiel: Pfam (Protein families database of alignments and HMMs; Multiple se-
guence alignments and hidden Markov models of common protein domains)

>Sequence
M_PPGSNGTAY
PGQFALYQQLA
QANAVGGSAGA
PPLGPSQWTA
CLLTLLI I WIL
LGNVL

I /

— GO: GeneOntology

HMMer
software

Scoresfor sequence family dlassification (scoreincludes all domains):
Model  Description Score E-value N

77777777 - "1726 8 .e&’ 1
Parsed for domains:

Model  Domain sef seqt hmmf hmm-t  score E-value

Ribosomal_S16 Ribosomal protein S16

Alignments of top-scoring domains:
Ribosomal_S16: domain 1 of 1, from 810 68: score 126.8, E = 3.9e-34
*->RfGRKkgPfY RIVVaDsRIRDGrplEeiGfY NPvPkvT

/

Results

-
InterPro & GO
annotation

Data visualization
& exchange

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

Curation —— J2I00 1110

XML Flat file

Inter Pro: Datengewinnung

InterPro, EBI, UK

Collaborators

Pfam

Cambridge, UK

)

fi

Prints
Manchester, UK .
| — ProDoim

Oracle : Prodom
INRA, France

Reckville, USA

Public

SRS

i |5w$ﬂi pT_CEBE
Oracle . SPTR+Prosite

518, Switzerland

FTP

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

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

I nter Pro: Datengewinnung (3)

Figure 1: 1pns

Ribosome

Crystal structure of a streptomycin
dependent ribosome fram e. cali, 205 subunit
of 70s ribosome. this file, 1pns, contains the
30s subunit, two tmas, and one mma
molecule. the 505 ribosomal subunit is in file
1pnu.

Key:
TR Chak g:;:aue E’;Sidue
Ribosomal_S2 B 10 226
Ribosomal 83 C C 118 202
Ribosomal 83 N C 2 62
KH C 65 112
Ribosomal_S4 D 3 98
S4 D 99 148
Ribosomal_S5 E 5 71
Ribosomal S5 C E a0 153
Ribosomal_S6 F 2 93

Accession wuwmber: PFODS86

Ribosomal protein 516

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

INTERPRO description (enixy P!

Ribosomes are the particles that catalyze mRMA-directed protein synthesis in all organisms. The codons of the mRMNA are
exposed on the ribosome to allow tRNA binding. This leads to the incorparation of aming acids into the growing polypeptide
chain in accordance with the genetic information. Incoming amino acid monomers enter the ribosomal & site in the form of
aminoacy-tRMAs complexed with elongation factor Tu (EF-Tu) and GTP. The growing polypeptide chain, situated in the P site
as peptidyl-tRMA, is then transfierred to aminoacyl-tRMNA and the new peptidyl-tRMA, extended by one residue, is translocated
to the the P site with the aid the elongation factor G (EF-G) and GTP as the deacylated tRMA is released from the ribosome
through one or more exit sites [MEDLINE:211936157], [MEDLIMNE:21185928]. About 2/3 of the mass of the ribosomne consists
of RMA and 1/3 of pratein. The prateins are named in accordance with the subunit of the ribosome which they belong to - the
small (51 to531) and the large (L1 to L44). Usually they decorate the rRMNA cores of the subunits,

Many of ribosomal proteins, particularly those of the large suburit, are composed of a globular, surfaced-exposed domain with
long finger-ike projections that extend into the rRNA core to stabilize its structure. Most of the proteins interact with multiple
RMA elernents, often from different domains. In the lange subunit, about 13 of the 235 MNA nuclectides are at least in van
der Waal's contact with protein, and L22 interacts with all six domains of the 235 rRMA. Prateins S4 and 57, which initiate
assembly of the 165 rRMA, are located at junctions of five and four RKA helices, respectively. In this way proteins serve to
organize and stabilze the rRNA tertiary structure, wWhile the crucial activities of decoding and peptide transfer are RNA based,
proteins play an active role in functions that may have evolved to streamine the process of protein synthesis. 1n addition to
their function in the ribosorme, many ribosomal proteins have some function 'outside’ the rbosome [MEDLINE 21185928],
[MEDLINE:20568944],

Ribosomal protein S16 is one of the proteins from the smal ribosomal suburit. It belongs to a family of rbosornal proteins which,
on the hasis of sequence similarities PUBO0O0S070, groups:

+ Eubacterial 516,

» Algal and plant chloroplast 516.

» Cyanele 516,

* Meurospora crassa mitochondrial 524 (oyt-21),

516 proteins have about 100 amino-acid residues.

(C) Prof. R. Mdiller, Prof. E. Rahm
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I|nter Pro: Datengewinnung (4)

| Quellen bleiben eigenstandig
B Regelmalige Aktualisierungen

m Jeder Entry der Quelle wird
Entry in InterPro
— Aber: Zusammenhange bleiben er-
halten (Verifizierbarkeit!)

Assignment of
AC numbers ’

m Grofdtenteils manuelles Ver-
fahren

— Redundante Eintrage

— Sub/Superdomanen-Relationen
zwischen Entries

TIGRFAMs
(C) Prof. R. Miller, Prof. E. Rahm 5-31 I \ '? VN,

|nter Pro: Architektur

Q

Continud

e

|nter Pro: Datenarten

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

* Eg: 000155: PROBABLE G PROTEIN-COUPLED RECEPTOR
GPR25.

— Matches — precomputed
* Eg: PFO0001: matches 000155 at amino acids 56-306

— Entries — logical groupings of Methods
* Eg: IPR000276: Rhodopsin-like GPCR superfamily

- Basic Data
- InterPro Entries (ENTRY)
-~ Proteins (PROTEIN)
- Methods (METHOD)
« 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

(C) Prof. R. Miller, Prof. E. Rahm 5-33
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Inter Pro: Oracle-Schema (Auszug)

ENTRYIFOE

e B Insgesamt 41
Tabellen (ohne
Beziehungsta-
bellen)
L r - =1 HETHOD
ECAMFLE an!fx‘;_k-d u:::;:ff:w M
sy e AVEbord i P
ﬂue!(IlN_l"ﬂ enEry tipe el e nethod_dite

ENTRYZENTIY
Gntry_ac
parent_aa

— [ cv_onmaenze | HATCE
y\luul.(:ll-\'ENu i iboode protedn_ac
nue s anthod ue
nze dbordar

FROTRINZGENOHE
prataln i
soaade

o¥_ENTRYTVRE
code

tinestanp abbra
danaription

PROTRINZACEPATR

ORGANIEW seagondary s
asacde
tax_td

nams

1
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Inter Pro: Tabellen-Attribute

ENTRY

* ENTRY_AC (unique, primary key) iroooz76
* NAME (unique, primary Key) rnodopsin-iie GPCR superfamily
* SHORT_NAME (unique, primary key) crcr_rhodpsn
* ENTRY_TYPE ¢

— D = Domain

— F = Family

— P = Pattern

— R = Repeat

METHOD

METHOD_AC (unique, primary key)rroooor
NAME 7m 1
DBCODE «

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

METHOD_DATE 2001-08-06 00:00:00.0

.

PROTEIN

PROTEIN_AC (unique, primary key) oooiss

¢ LEN =60

¢ CRC64 iraeovssorarrezr

- DBCPD'_E ° ENTRY2METHOD
- ?::‘g;sg[m + ENTRY_AC rroccere
- =1 — refers to ENTRY

* NAME cere_suan + METHOD_AC ocoiss

*« FRAGMENT n — refers to METHOD
-YIN « EVIDENCE way

— A controlled vocabulary
— refers to CV_EVIDENCE
+ Almost all: MAN = maually assigned

MATCH

PROTEIN_AC: refers to PROTEIN ooo1ss
METHOD_AC: refers METHOD rrooo01
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.{)

SCORE
EVIDENCE oec

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

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

Web Interface

3 InterProscan by Evguent.2dobnoveblac.uk - Micrasoft Internet Explarer E =

| Fle Edt Wew Favortes Took Help

[tk - @D D Do »|| i [

lorvamdn ] 9 Seach yServies oPTheske @ il P

lmeerScan

InterPro Home Tools@EBI EBI Home

|

EEADME EAC

Enter or paste a protein Sequence in FASTA format

F HdPfam P HyiiTigr # P

Upload a file ml

e-maill Suhnn Job Fiesel Form

F interactive job 7 dodnterProlookup B oshow GO terms  F report scores

in case of ranslation required use the following transcript length treshold |50 =

=

[}

n P HiiSmart F ElastProliom

and codon table [Standard (1)

B Inkemet
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- 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’) ;

| nter Pro: Oracle-Anfragen

- 10
« 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
+ IPR0O00307 1
IPR000398 1
+ IPR002930 1
IPR003156 1
- (28 entries)
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Inter Pro: Web Interface (2)

Query Sequence 250550 FFO01-1595-1.0.1 CRCE4 Checksum: ECEBSCCESABETES9A  Length: 406 aa.

-e o ese AVIDIT
— A

= 5 P43013_FEPE

STRETT Avidim | Streptavidin

(23297 [231-395]T [381-395TT
[303-311]T
[331-343]T
[245-359]T
[366-377]T
[323-359]T

- AVIDTH
S S Y ASK_HYDROXYL Aspartic arid and asparagine hydroxylation site
-— EGE EGFlike domain

EGF

P EGF_1

oo o EGE 2

= EGF_2 DOMAIN 1 EGF like domain, sabtype 2
- E Early Protein (E£)
= == EGFELOCD Type Il EGF-likn signature

EGE_CA Calcium-binding EG F-like domain
EGF CA 21

T = EGF_CA

- - EGFLAMININ Lausinin-type EGF-Eke {LE) domain
—_— Heratin B2 Keratin, high sulfur B2 pratein
— TIL Trypsin Inkibitar ke cysteine rich domain

metalto Matallothionain
CYS_KICH NULL

Hesslts of |Resalts of  |Resslts of  Bosults of  |Hesultsof  |Resalts of

EPriniScan [HMDMSmars FrofileScan  (BlastProDam

s, PRIVTS [ve. SMART FROSITE vs. FROFILES [vs. PRODOM

PSO001
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PDB: Protein Data Bank

m Protein-Struktur-Datenbank
PDE

FROTEIN DATA BANK

W Motivation: Proteine falten sich in komplexe Strukturen, die
entscheidend fur die Funktion sind

m Strukturaufkl&rung

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

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

W Entry-Based Legacy Format; sehr komplexes 3D-Datenmodell

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

Excerpt of ATOM records from a legacy PDB format file

ATOM

6 CGl VAL A 1 7.008 ZD.127 5.418
LTOM 7 CGz VAL A 1 5.246 18.533 5.681
ATOM g N LEU & 2 9.096 18.040 3.857
ATOM 8 CA LEU A 2 10.600 7.889 4.283
ATCOM 10 LEU & 2 11.285 15.184 5.297
ATCOM 11 © LEU & 2 10.812 20.177 4.647
ATCM 2 CB LEUA 2 11.099 18.007  2.815
ATCM 12 ©¢ LEUA 2 11.322 16.956  1.934
A single instance of the AtomSite structure documented in Section 2.3.5.1, “AtomSite.”
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 IDL

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 cut the atom identifier, atom type. and the cartesian
(x,v.7) position for all atoms in the macromaolecule 4hhhb

Entry e = entryFactory.get_entry from_id(“4hhb”);
AtomSite[] a = e.get_atom site_list();

e

C (7.002, 20.127,

f (int i 0; 1 1 th; i++]) { s 5.418)
or {int i = 0; 1 =< a.length; i++ -
System.cut.println{ali].id + " + ali] .typs_symbol.id 7 C (5.246, 18.533, 5.681)
w o i nom B & N (9.09a, 12.040, 3.857)
+ (" + alil.cartn.x + ", + ali] .cartn.y
T 9 C (10.60, 17.829, 4.282)

+ 0, + ali]l .cartn.z + ™)"};

P A\
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PDB: Wachstum

25000

m Deposited structures for the year

@Tatal availzble structures
20000
15000 ——H
10000 3
5000 S i -

B e ||

o
1872 18731974 16751976 18771878 187913601961 19821965 1964 1885 19861967 15861999 19801891 18921883 1984 18951996 1887 1986 1998 2000 2001 2002 2003
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PDB: Strukturabbildung (2)

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

ENITY_SOURCE_TYPE Data items in the GEOM_ANGLE category record details about the molecular and crystal angles, as calculated fram the
ENTITY_SRC_GEN contents of the ATOM, CELL, and SYMMETRY data
ENTITY_SRC_NAT
ENTITY SRC SYM Tahle Name : georm_angle
ENTRY Note
ENIVME CLASS DoL CREATE TAELE GECN ANGLE(
EMZYME_CLASS SYNC |Code PARTITICN RANGE CHAR(1) HOT NULL,
ENZY¥ME STRUCT GEOM_ANGLE ID HUMEER (38, O] HOT WULL,
LTOM SITE_AUTH ASYN ID 1 VARCHAR2 (10),
EAPERIMENTAL METHC ATOM SITE_AUTH ASVE ID 2 VARCHAR2 {10},
EPTL ATOM SITE AUTH &5YE ID 3 VARCHARZ 10},
EXPTL_CRYSTAL ATOM SITE_AUTH ATON ID 1 VARCHAR2 {10},
EXPTL CRYSTAL GROY ATOM SITE_AUTH ATON ID 2 VARCHAR2 {10},
ATOM SITE_AUTH ATON ID 3 VARCHAR2 {10},
EAPTL_CRYSTAL GRO ATOM SITE_AUTH COMP_ID 1 VARCHAR2 {10},
GEQM ANGLE ATOM_SITE_AUTH COMP_ID 2 VARCHARZ (10},
GEOM_BOND ATOM SITE AUTH COMP_ID 3 VARCHARZ {10},
GEOM CONTACT ATOM_SITE_AUTH SEQ ID_1 VARCHARZ (10},
ATOM_SITE_AUTH SEQ_ID 2 VARCHARZ (10},
GEOM TORSION ATOM_SITE_AUTH SEQ_ID 3 VARCHARZ (10},
G0O_SORT_PDE ATOM_SITE ID 1 VARCHARZ (10} HOT NULL,
GO _TERM ATOM SITE ID 2 VARCHARZ (10} HOT WULL,
50 TERMITERM ATOM_SITE_ID 3 VARCHARZ (10} NOT NULL,
ATOM_SITE_LABEL ALT ID 1 VARCHARZ (10},
G0 TERM BAYES ATOM_SITE_LABEL ALT ID 2 VARCHARZ (10},
50_TERM PDB ATOM_SITE LABEL ALT ID 3 VARCHARZ {10} ,
GO_TERM_SORT ATOM_SITE_LABEL ASYM ID_1 VARCHARZ (10},
JOURMAL ABEREVIATIC ATOM_SITE_LABEL ASYM ID 2 VARCHARZ (10},
LTOM_SITE_LABEL_ASYH ID_3 VARCHARZ (10},
M | ATOM SITE LABEL ATOM ID 1 VARCHARZ (101 .
ARENY, ATNY
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PDB: Web Interface

{15 ) View Structure

Sagasnza:

Summary lnfermation Interactive 3D Display:

View Structure Choose from the following display options (asymmetiic

DowalbacDislmgEiely "t oy

Structural Meishbors + VEML (default options): Interactive inmersive rbbon

diagram HELP
L
Gy + VRML (custom options, full screen display)
Tnteractive immersive ribbon or cylinder diagram with Download Help
Other Sources ligands VRML
+ Rasmol Rasmol
Sequence Details * Swiss-PdbViewer Swriss-PdbViewer
+ MICE - olecular Interactive Collaborative Chime
Structure Factors IICE 1

Enwircnment (recuires JTava Plugin)

(comptessed) + FirstGlance (needs Chime
+ Protein Explorer (needs Chime’
+ Sting Millennium (needs Chime and Java)
Explore + Java (simple interactive sequence/structurefproperty [Erpemaze =i

Searchlite SearchFields

backbone diagram): M‘

Still Images:
Asymmetric Unit

[ seeres

Mouse

f Help |
’ Feszet I Clo=e I

Assumed Biological Molecules

Colex:

PDB: Web Interface (2)

dzag oz =lick w= salace zasiduss | 30:

& owceros

deubls slizk we zalace =

azidus

Applar QuizkPDE 1.1 (€] 1995-199% SDEC,

k¥ Ilya Shindyalew 5 Phil B

[Java 2pplet window

p—
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Weitere Protein-Datenbanken

LeoTEglow
& ] h)'(-‘qv
()

Sle

-
v

TH

Pratein Structre Classification

l I R Protein Information Resource

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

== 4z
& POB Code

C CATH
' General Text

PIR procuces the Protein Sequence Database
{PSD) of functionally annotated protein seguences,
which grew out of the Atlas of Protein Sequence
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.

iPrecClass, a central point for exploration of protein ~ =
information, provides surnmary descriptions of

protein family, function and structure for PIR-PSD,

Swiss-Prot, and TrEMBL seguences, with links to PIR News Flash

over 50 biological databases . Release 2.35 Press Release: Protein Infromation Resource Adds
24-Mov-2003, containg 1,169,177 entries New Tools to Databases

PIR-NREF, 3 comprehensive database for
sequence searching and protein identification,
contains non-redundant protein sequences from
PIR-P5D, Swiss-Prot, TrEMEL, Refseq, GenPept,
and FDB. Release 1.35 24-Now-2003 contains
1,397,398 entries.

Type in & string of single letter amino acid
{at least 3 letters)

code

PIR has recently joined forces with EBI (European Bioinformatics Institute) and SIB (Swiss Institute of Bioinformatics) to
establish the UniProt (United Protein Databases), the central resource of protein sequence and function

CATH Protein Structure Classification

Version 2.5: Released July 2003

Oy Frances WM. Pearl, Or. Chris Bennett, Dr. fan Siilitoe, Or. Mark Dibley,

Impala

FProf. Janet Thoraton, Prof. Christine A. Orengo

Options

L B I O

-

Browse or search the classification
CATH statistics and release infarmation
General information on CATH

CATH lists and ftp site

FTP

Weitere Protein-Datenbanken (2)

Internal

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

CATH File Formats (for FTP files)

News

PRE-RELEAZE +v2.5.1:
FTF files for v+2.5.1 are currently available at
ftp:éftp biochern ucl ac.uk/pubicathdatas= 5.1

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

Cathteam (Mov 25, 2003)

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




Weitere Protein-Datenbanken (3)

H UniProt
— Beinhaltet PIR, Swiss-Prot und TTEMBL
— Abldsung einer langen Parallelentwicklung
— Erster Release noch nicht verfigbar

m OWL

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

H ... und viele mehr
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Zusammenfassung
W Motivation und historische Entwicklung
m Proteomics
— Datengewinnung
— PEDRo-Projekt

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