PROTEIN PATTERN
DATABASES




PROTEIN SEQUENCES

RESIDUE it B

EMBL gl i
European Bioinformatics Institute o338 8355




BASIC INFORMATION COMES
FROM SEQUENCE

« Multiple alignments of related sequences- can
build up consensus sequences of known families,
domains, motifs or sites.

e Pattern
o Matrix
e Profile
e HMM
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COMMON PROTEIN PATTERN
DATABASES

* Prosite patterns
 Prosite profiles
e Pfam

« SMART

e Prints
 TIGRFAMs

« BLOCKS
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Alignment databases

ProDom
P|R-ALN
ProtoMap
Domo
ProClass




PROSITE Patterns and profiles  prcSjte

o http://www.expasy.ch/prosite/

e Building a pattern:
a.) from literature -test against SP, update If necessary
b.) new patterns:

Start with reviewed protein family, known functional sites:
enzyme catalytic site,

« attachment site eg heme,

* metal ion binding site

» cysteines for disulphide bonds,

* molecule (GTP) or protein binding site

EMBL

European Bioinformatics Institute e o8 H




PROSITE PATTERNS praSite

: Functionally
Alignment | —| important |
residues Find only
i correct
entries-
Find 4-5 leave
conserved |—| Core pattern Search SP
residues
\ Find many
.. ] false
Pattern IS given as regular EXPression. positives,
Increase
[AC]-x-V-x(4)-{ED} pattern and
re-search
ala/cys-any-val-any-any-any-any-(any except glu or asp)
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PROSITE PROFILES  prcSite

* Not confined to small regions, cover whole protein or
domain and has more info on allowed aa at each position

o Start with multiple seq alignment -uses a symbol comparison
table to convert residue frequency distributions into weights

* Result- table of position-specific amino acid weights and
gap costs- calculate a similarity score for any alignment
between a profile and a sequence, or parts of a profile and a
sequence

o Tested on SP, refined. Begin as prefiles then integrated
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_ PROSITE
" g Database of protein families and domains

PROBITE is a database of protein famdlies and domains. [t consists of biologically significant sites, patterns and profiles that help to reliably identify to which known protein family
(if atry) a new sequence belongs [Mlore details f References S Disclaimer].

Release 1637, of 05-May-2001 (contains 1089 documentation entries that deseribe 1474 different patterns, rules and profiles/matrices).

Access to PROSITE

by description

by entry name or accession mamber (Pioooo or PDOCoooo mumber)
by author

by citation

by full text search

+ SRS - Sequence Rettieval System

PROSITE uset matual

List of PROSITE documentation entries

How to obtain PROSITE

Document describing the syntar of profiles in PROSITE
List of programs that make uze of PROIITE

List of abbreviations for journals cited

List of on-line experts

The optithal way to develop patterns

Tools for PROSITE

* ScanProsite - Scan a sequence against PROSITE or a pattern against 3WISS-PROT
¢ Profilelican - Scan a sequence against the profile entries in PROSITE
¢ Other pattern and profile search tools

Services

* Downloading PREOGITE by FTP

Access to servers offering related services

InterPro - Integrated Resource of ProteinDiomains and Functional Sites

BLOCES from the Henikoff group at the FHCRC in Seattle (US54

DO from Jérdme Gracy at Infobiogen (France)

Pfam from the Sanger Centre in Hinxton (UK or from Washington University (1547
PEIMTE from Terni Attwood at University of Ianchester (UK)

ProDom from Dantel Kahn at the INE& in Toulouse (France)
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Search in PROSITE for: kinase
(Release 16.37, of 05-May-2001)

Please choose one of the following entries:

FDOC00004 cAMP- and oSMEP-dependent protein kinase phosphorylation site
FOOC00005 Protein kinase C phosphorylation site

FOOC00006 Casein kinaze [ phosphonylation site

FDOC0000T Tyrosine kinase phosphorylation site

FDOCO0370 Hexolinases sighature

FDOCO0099 Galactokinaze signature

FDOC00545 GHMP kinases putative ATP-binding domain
PDOC00336 Phosphofractokinase signature

FOOC00504 pfkB family of catbohydrate kinases signatures
FLOC00490 Phosphoribulokinase signature

FDOCO0524 Thymidine kinase cellular-type signature

FDOCO040% FGGY family of cathohydrate kinases signatures
FDOC00100 Protein kinazes signatures and profile

FDOC01049 MAF kinase signature

FDOCO0245 Casein kinase II regudatory subunit signature

PDOC00101 Pyruvate kinase active site signature

FOOCO086E Shildmate kinase signature

FOOC00820 Prokaryotic diacylglycerol kinase signature

FDOCO0710 Phosphatidylino sitol 3- and 4-kinases signatures and profile
FDOCO0E36 & cetate and butyrate kinases family signatures
FDOCO0102 Phosphoglycerate kitiage signature

PDOCO0ZEY & spartolinase signature

FDOCO0701 Gutamate S-kinase signature

FDOCO0104 & denylate kinase signature

FOOC00409 Mucleoside diphosphate kinases active site

FOOCO06T0 Guanyrlate kinase sighature and profile

FDOC01034 Theymidylate kinase signature

FDOCO06E3] 7, 2- ditvyrdro-6-hyrdroormethylpterin-pyrophosphokinase signature
FDOCO0421 Phosphoenolpytavate carhoxylinase (GTF) signature
FDOC00440 Phosphoetolpyravate carhoxykinase (AT signature
FDOCO0212 Receptor tyrosine knase class IT signature

PDOCO0213 Receptor tyrosine kinase class III signature

FOOC00620 Receptor tyrosine kinase class V signatures

FOOCO0TIE Cyelin-dependent linases regulatory subunits signatures
FDOCO09T9 Ghacokinase regulatony protein famdly signature




NiceSite view of PROSITE: PDOC00101 (documentation)

Pyruvate Kinase active site signature

PROSITE cross-reference(s)
%PSDEII 10, PFYRUVATE _EINASE

Pyruwvate kinase (EC =2.7.1.40) (PE) [1] cataly=es the final step in glycolysis,
the conwersion of phosphoenolpyruvate tTo  pyruvate with the concomitant
phosphorylation of ADP to ATP. PE requires both magnesium and potassium ions
for its actiwity. PE is found in all liwing organisms. In wertebrates there
are four, tissues specific, isozymes: L (liwer), PR (red cells), Ml [muscle,
heart, and brain), and MzZ (early fetal tissues). In Escherichia coli there are
two isosvmes: PE-I (gene pykF) and PE-II (gene pykd). 41l PE izozymes seem to
be tetramers of identical subunits of about 500 anino acid residues.

&Lz a signature pattern for PE we selected a conserwved region that includes a
lysine residue which seems to be the acidsbase catalyst responsible for the
interconversion of pyruvate and enolpyruwate, and a glutamic acid residue
implicated in the binding of the magnesium ion.

Description of pattern(s) and/or profile(s)

Consensus pattern ]EI:E.IL;E]C]-}{-[LWM](E)-[SHPC?]-K—[LW]-E[NKRST]-:{-[DEQHS]- [GETAJ-[LIVL] [I is the active site residue] [Eis a magnesium
Sequences known to helong to this class ALL

detecied hy the patiern ;

Other sequence(s) detecied in i

SWISS-PROT :

[Tuly 1999 / Pattern and text revised.

[1]
Muithead H.
Biochem. Joc. Trans, 12:193-196(1990).

This FROSITE entry is copytight by the Swiss Institute of Bioinformatics (SIB). There are no restrictions on its use by non-profit institutions as long as its content is in no way rodified and this
staternent 1s not rermcrved. Usage by and for coramercial entities recpuires a license agresment (See hitp Sfhanng ish-sih chfannounceS or ernail to license@ish-sib.chy.

Flew enfry in original FROSTTE document format




PROSITE: PDOC00101 (documentation)

Flew enfry in Micelife formeaf

{PDOCOOLOLY
{PS00110; PYRUVATE EINAZE!
(EEGIN!

L e i e i e o e i e i e i e

* Pyruvate kinase actiwe site signature *
o o ol o e e il ol ol el ol e ol ol el o

Pyruwvate kinase (EC 2.7.1.40) (PE) [1l] catalyzes the final step in glycolysis,
the conwversion of phosphoenolpyruvate to  pyruvate with the concomitant
phosphorylation of ADP to ATP. PE requires both magnesium and potassium ions
for its activity. TPEK is found in all living organisms. In wvertebrates there
are four, tissues specific, isoszymes: L (liver), PR (red cells), Ml (muscle,
heart, and brain), and MZ (early fetal tissues). In Ezscherichia coli there are
two isozymes: PE-I (gene pykF) and PE-IT (gene pykd). 4ll PK iso=ymes sSeem to
be tetramersz of identical subunits of about 500 amino acid residues.

Az a signature pattern for PE we selected a conserved region that includes a
lyzine residue which seems to be the acid/base catalyst responsible for the
interconverzion of pyruwate and enolpyruwvate, and a glutamic acid residue
implicated in the binding of the magnesium ion.

-Consensus pattern: [LIVAC]-x-[LIVM](Z2)-[3APCV]-E-[LIV]-E-[NERST]-x-[DEQH3]-
[GSTA]-[LIVHM]
[KE iz the active site residue]
[E iz a magnesium ligand]
-3edquences khown to belong to thiz class detected by the pattern: ALL.
-0ther sequence(s) detected in IWIS3-PROT: 1.
-Last update: July 1999 f Patterh and text rewized.

[ 1] Muirhead H.
Biochem. 3oc. Trans. 18:193-196(1990).

| This PROSITE entry 1is copyright by the 3wiss Institute of Bioinformatics |
| (5IB). There are no restrictions on its use by non-profit institutions as |
| long az its content iz in no way wnodified and thiz statement is not |
I I
I I

removed. Usage by and for commercial ehtities requires a license agreement
(3ee http: //wmmr. isb-sib. ch/annmounce/ or email to license@isb-zib.ch).

EMBL
European Bioinforn




NiceSite View of PROSITE: PS00110

Entiy niame PYRUVATE KINASE

|&ceession number PS00110

[Entey type [PATTEEN

Drate |&PR-1990 (CREATEL), JUL-1999 (DATA UPDATE); TUL-1999 (INFO UPDATE).

Mame and characterization of the entry

|Description EPyruv&te kinase active site signature.

EPROSITE docmnentatinn. EPDOCEIDIEII

Pattern [LIVACT 2 [LIVI](Z)-[SAPCY]-K-[LIV]-E-[MKRST ]« [DEQHS] [G3TA]- [LIVM]

+ FWISE-FROT release number: 38, total number of sequence entries in that release: 80000,
; ¢ Total number of hits i 3WISE-PROT: 57 hits in 57 different sequences
¢ Mumber of hits on proteins that are known to belong to the set under consideration: 56 hits in 56 different sequences
+ Number of hits on proteins that could potentially belong to the set under consideration: 0 hits in 0 different sequences
* Humber of false hits (on unrelated proteing): 1 hits in 1 different sequences
¢ Mumber of known missed hits: 2
* Mumber of partial sequences which belong to the set under consideration, but which are not hit by the pattern or profile because they are partial (fragment) sequences: 9
| * Precision (trae hits /(toae hits + false pozitives)): 9825 o
¢ Recalltnae hits f(true hits + false negatives)): 96 55 %
| KELH MELEN |P/dUSL], KETK MELLU |UOBLd4), KEEK_LHFU |ULUZUS),
RPYE_TRIFE (P31865), KPYE_TRYED (127758), KPYF_XENLA (152122),
¢ Taxonomic range: Archaebacteria, Eukaryotes, Prokaryoies (Bacteria) LRSI BN Sl s AL SRy e s S S
¢ Damtoam knoven tamber of repetitions of the pattern in a single protein: 1 sl MG () i TERE s el
+ Interesting' site ity the pattern: 5 active _site
* ‘Interesting' site its the pattern: 7 magnesium |
Crozs-references EI'(l:"f'[‘(_CHL'l"R (F34665) , KPYE LACDE (P34035)

True positive hits

KPY1l ECOLI (P14173), EPYl FELCA (P11373), KPY1l HUMAN

KPY1l_FABIT (F11974), KFY1l RAT [P1l1580), KPY1l_ 3ALTY KPYLl_PHOLE (030853), KPY1l_SPICI (P196380), KPYE CANAL (F466ld),
KDYl _SYNY3 (Q55863), KPY1_TRVBE (P306l5), KPY1l VEAST KPYE_CLOAE (008309), KPYE CLOPA (PE1344), KPYE CLOPE (Q46289),
KPYe ECOLI (PZ1599), KPYZ HUMAN (P147386), KPYZ MOUSE KPYE_LETER (Q046658), KPYE_THEAC (P32044), KPYE THELI (Q56301)
KPY2Z FABIT (018919), KP¥2 RAT  (F11981), KPY2 SYNY3

KPYZ_TRYBB [PBDGlE:I X KPYZ—YEAST [P52489:| : KPYS_AGRVI False posit'[ve hiits (sequemesw]tichdomtbelongtnl‘]wsehmderconsideraﬁnn):

EPY4_AGEVI (044473), KPYA RICCO (Q43117), KPYA TOBAC
KEPYC_ARATH (065535), EPYC S0LTU (PZ2Z00), KPYC_SOYEN
KPYC_TOBAC (Q42934), KPFYG RICCO (P5596d), KPYG TOBAC

DNAE HAETN ([(F45256)

False negative hits (sequences which helong to the set under consideration, but which have not heen picked up by the pattern or profile):

‘Potential’ hits (sequences that helong to the set under consideration, but which were not picked up hecause the region(s) that are used as a
‘fingerprint’ (pattern or profile) is not yet available in the data bank (partial sequence)):

KPTK_ASPNG (Ql2669), KPYK BACLI (PELLS1), KIVK BACET [LEECY; TFVE; 1PEM; LAQE; 1PEM; 1AS, TASW, 1 A3 IFKL,
KPYK BACST (Q0Z499), KPYK BACST (PE0&G5), KPYK BOREU qusiasca);
KPYK CHICK (PO0545), KPYK CORGL (Q46078), KPYK DROME (0626139,
KPYK_EINTE (044006), KPYK EMENT (P22360), KPYK HAEIN (P43924),
KPYK_LACLAL (Q07637), KPYK _LEIME (Q27686), KPYK METEX (O0511g),
KPYE METJA (Q57572), KPYK MYCGE (PA7458), KPYK MYCIT (P94933),
KPYK_MYCPN (P78031), KPYE MYCTU (006134), KPYE SCHPD (Q10208),

SWISS-FROT FPYE, TRIRE (P31865]1, KPYE TRYEQ QZ??BS]; EPYE XENLA (Q9Z122) .,
L D S AT T TR 3T T S L




Pfam

http://www.sanger.ac.uk/Software/Pfam/index.shtml m

eDatabase of HMMs for domains and families

*HMMs are built from HMMER?2 (Bayesian statistical models), can use
two modes Is or fs, all domains should be matched with Is

*Use Bits scores, thresholds are chosen manually using E-value from
extreme fit distribution

*Two parts to Pfam:
[1 PfamA -manually curated

[1 PfamB -automatic clustering of rest of SPTR from ProDom using Domainer

*Use -looking at domain structure of SPTR protein or new sequence

EMBL
European Bioinformatics Institute




Pfam

Protein families database of allgnments and HMMs
Home | ch | Frotein search | CiHA search | Er o

Wersion 6.2, Apnl 2001, 2773 farmlies

Pfam 15 a large collection of multiple sequence alignments and hidden Markov models covering many common protein domains. For more information on Plam,
on using this site, or on the changes between Pfam releases 5 and 6, click here.

Interactive WWW access to Pfam

+ KEYWORD SEARCH - Query Pfam by keywords.

+ PROTETN SEARCH - Find Pfam domain matches in your protein sequence.

+ DMA SEARCH - Find Pfam domain matches in your DM A sequence.

+ BROWSE PFAM - View Pfam annotation and aligntments.

+ TAXONOMY SEARCH - Find Pfam domain matches by organism.

* More information and help on Pfam

Pfam mirror servers worldwide

* Sanger Centre (UK)

* St. Louis (TSA

* Karolinska Institutet (Sweden)

* Institut National de la Recherche Agronomique (France)
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Query Pfam text

Results for query 'kinase’

Matches to documentation in the selected datahases with links hack to Pfam

| Family | Description
6EFIK 6-phosphofructo-2-kinage
|aal<:inase |£31m.1'n0 acid kinase famly

|ﬁcetate kitiaze

|ﬁcetnkﬁnase family

|aden5[1&tel=:jnas g |Aden5r1&te kinage

\Anti_proliferat BTG family

|@ |Am.1'n0 glroozide phosphotransferase
|HPS kinase |ﬁden3r15r151ﬂf&te kitiase

|gf' |ADP-rihusylatiun factor family

|ATP-gga Piranz |ATP:gua.nidu:u phosphotransferase, C-terminal catalytic domain

|HTP-gua Piransh |ﬁTP:gua.nidD phosphotransferase, N-terminal domain

cz 02 domain

|cadherjn |C adherin domain

|@ |C3rc].1'n-dep efudent kinase inhibitor

(CheWW (CheW-like domain

|Ch0].1'ne kinase |Ch0]jne.-’ethannla.mjne kinase

|CK II_teta |C agein kinase I regulatory subumt

|ﬁ |C3rc].in—dep endent kinase regulatory subunit

CHH ICHH domain

|M |C|:ubi.na.mide kinase / cobinamide phosphate guanyltransferase
cyclin (Cyclin

Cytidylate_kin  |[Cytidylate kinase

|DHG FE-bind |Phnrh ol esters/diacylglycerol binding domain (C1 domairn)
|DAGK prokar |Pmka.t§r0tic diacylglycerol kinase

|% |Diac3r1g1].rc erol ldtaze accessory dothain (presumed)
|m |Diac5r1g13rc erol kitiage catalytic domain (presumed)

Dakl Dakl domain

death Death domain

|M |Deux5mucleu:uside kitiase

|% |Dua.l specificity phosphatase, catalytic domain




Pfam

Protein families database of alignments and HMMs

Results for UserSeq

Trusted matches - domains scoring higher than the gathering threshold

| Domain IStarl:llilm:lI Bits gEvalue gA]ig;nment
lefhand 1114 1421810 [0.21  ||Aken
lefhand 1159 187 2240 (0.011  Alipn
IDAG PE-bind (206 253 73.30 |5.2e-18 | Align
[DAG PE-bind (270 ||319][47.10 |3 8e-10 ||Alien
DAGEC 1376 500/236.20/4.7¢-67 ||Alien
DAGEa 520 701 406,60 2 3e-118 | Alien

Matches to Pfam-B

|  Domain Start gEndgEvalue ii'sn].ug;n.mentI
Pfam-B 49191 108 |1.4e-54 | Alien
Pfam-B 6031270 334 |9¢-06 ||Alien
[Pfam-B 5578702 |[734][4e-14 [|Align

B - 7

efhand 114-142
efhand 159-157
DAG_PE-hind 206-253
DAG_PE-hind 270-315%
DAGEc 376-500
DAGEa 520-701
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Alignments of Pfam-A domains to HMDMs

Format for fetching alighments to seed | Hypertext linked to swisspfam j

Alignment of ethand vz Userzeqf114-142

*—relkeaFkefDkDgDGkIsfeEfkaslkkl<-*
+1+ TFE++D4+D++5 ++ E  +++ ++
Tseredq 114 KLEFTFELYDTDRNGILDSSEVDEIILON 142

Align to seed |

Alignment of efhand ws TserSeqf159-187

t—relkeaFkefDkDghGkIsfeEfkaalkkl<-*
l+e++ke+D Do+ +2  E+++a +++
O=erSeq 159 ILQEMMEEIDYDGAGAEVIQLAETVRAGATT 157

Align to seed |

Alignment of DAG PE-bind ws UserSeq/206-253

*—rHrFhkrttfvksptfCdhCgellwglakQElkCsnCglnvHkr ChekV
H++++++E ++p +CHHC+H+ ++ + KQGL © CHH+vHHCHkR+

T=er3eq Z06 HMWRPERF-PRPVYCHNLCESSIGLG-EQGLECNLCEYTVHDQUCAMEL 250
pthnC<-*
+C
Userieq 251 L-FC 253

Align to seed |

Alignment of DAG PE-bind ws TeerSeq/270-319

*—rHrFhkrttfyksptfCdhCgellwgla. kQGlkCsnCglnvHkrChek

H ++r + ++Cd CH++ ++ 4+ G140 T4+ +HE CHH+
TserSedq Z70 HVWVRGEC-—ESGRCDRCQEKIRIYHsLTGLHCWWCHLEIHDDCLOA 314
VptnC<-*
Voo4C
TserSedq 315 VGHEC 319




DAG_PE-bind

Accession number: PFOD130

H

Phorbol esters/diacylglycerol hinding domain (C1 domain)

-1- This domain iz also known as the Protein kinase C conserved region 1 (C1) domain.

2
5 ® .
) INTERPRO description (entry TPRO0ZZ1S)

Diacylglyeerol (DAG) 15 an important second messenger. Phorbiol esters (PE) are analogues of DAG and potent tumor
promuoters that cause a variety of phyrsiological changes when adninistered to both cells and tissues. DAG activates a
fanily of serinefthreonine protein kinases, collectively khown as protein kinase C (PEC) . Phorbol esters can directly
stittnalate PEC. The M-tertninal region of PEC, khown az Cl, has been showt to bind PE and DAG in a phospholipid and

Figure 1: libn zite-dependent fashion. The C1 region containg one or two copies (depending on the isozrme of PEC) of a cysteitie-rich
calcium -hinding protein dotrain about 50 atnitio-aeid residues long and essential for DAGTPE-binding. The DAGTPE-hinding domain binds teo
nmt structure of & protein kinase ¢-g ziti: iong; the igands of these metal ione ate probably the eix cysteines and two histidines that are conserved in this
phothal-binding domain, minitized average domain,

struacture

;FDI’ additional antiotation, see the PROZITE document PDOCONO373 [Expasy | SRI-TE | SR3-1T34]

To conttibute to the anmotation for thiz family Catd wit a T-shirt), click here

Alignment Domain organisation
% Seedam 0 Full (343 & Zeedcdl O Full (34%)
Format | Hypertext in Pfam format j As a Graphic As a Tree

Zoom ;U- 3| pixela/aa, I Bootstrap tree

Get alignment Wiew Graphic ! MIFAS Applet

Fusther alignment options hete To find out abhout the NIFAS tree-wiewer, click hete

Help relatitgg to Pfam alistunents here

Species Distribution

Tree depth | Show all levels x| View Species Tree




Literature References

1]

Crystal shructure of the catalytic subunit of cyclic adenosine monophosphatie-dependent protein kinase,
Enighton DE, Zheng JH, Ten Evck LF, Ashford YA, Zuong MH, Taylor 33, Sowadsk Th;

Srience. 1991;253:407-414.

Database References

. . S s POBZ Pram - Lhhme (o
Yo can find ot howr to set up Fasmmol here |1tbn,102,151, J - . — .r;::)

P Rasmol (unix).

PROSITE FDOCO0379 [Expasy|SRS-UK|3RS-USA]
PRINTS | PRODOOS

INTERFRD IFROOZZ1

PFAME

The following Pfar-B farrdlies contain sequences that according to Prodorn are merobers of this || FEOOOO1S PEOOGO03L PEO14315 PEO44:255 PEOSH467
Pfam-& family.

Pfam specific information

Author of entry Bateman &

Alignment method of seed || Ilaraal

Source of seed members Frosite

Gathering cutoff 103

Trusted cutoff 10.40 4.40

Moise cutoff 9.40 16.00

Build method of HMM S
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Additional features of Pfam

PfamA has about 65% coverage of SPTR, rest Is
covered by PfamB

Can search directly with DNA -Wise2 package
Can view taxonomic range of each entry

Can view proteins with similar domain structure
and view of all family members

Links to other databases including 3D structure
Note: No 2 PfamA HMMs should overlap




SMART- Simple Modular Architecture
Research Tool SMARTEESER

 http://smart.embl-heidelberg.de/

* Relies on hand curated multiple sequence alignments of
representative family members from PSI-BLAST- builds HMMs-
used to search database for more seq for alignment- iterative
searching until no more homologues detected

« Store Ep (highest per protein E-value of T) and En (lowest per
protein E-value of N) values

« Will predict domain homologue with sequence if
— Ep < E-value <En and E-value <1.0

EMBL

European Bioinformatics Institute 838° 3838




Ref arances Schoalrm et al. {1992 ) Proc, Ml dead, S, T84 05, 38575864 SHART STATUS:
Sckoattm et al (2000 ) Micles Aids Res P8, 231-234 RITHHIM

SMART Software wersion 3.3 released. Check "What's rnew” page for details and send us your corarnents and sugzestions!

|

ST

Domains detected by SMART

You can search for keywords in the domain annotation

+ Browse the database of all available doraing in the SMART database
* See alist of recent dornain changes ——




Domains within the query sequence of 345 residues

1 100 200
| ] |

W . L
Mouse over domain ! undefined region to see the limuits; click on it to go to further annotation; right-click to save whole protein as PNG image

Transmerbrane seqnetits as predicted by the TIMAEMM? prograrm (8lY), coiled coil regions deterrnined by the Coals2 prograrn | 1 and Segraents of low corapositional corpledty, deterrnived by
the SEG program {(——)

Architecture analysis

Display all proteins with similar domait organdsation.
Digplay all proteins with similar domain composition,

The SMART diagram above represents a summary of the resulis shown below. Domains with scores less significant than estahlished cutoffs are not shown in the diagram. Features
are also not shown when two or more occupy the same piece of sequence; the priority for display is given by SMART = PFAN = PROSPERO repeats = Signal peptide =
Transmembrane = Coiled coil = Low complexity. In either case, features not shown in the above diagram are marked "hidden”

Confidently predicted domaing, repeats, motifs and features:

|na.me rhegi.n H|E—mlwe
A [ 52 (1105 4de-22
A [ 130 152 [2 7024
A | 214 (266 (708615
A [ 220 (341 [2 4623

EMBL
European Bioinformatics Institute




The following proteins have the satme dotain organisation as your quety protein.

You can display the domain architecture of A LL(136] | ot gelected (helow’) proteits.

To get an overview of the species distribution of these proteins, see the  TARHREAK |

Protein Description

ANHEZIN II (LIPOCORTIN Ih (CALPACTIN [ HEAYVY CHAIN) (CHEOMOBINDIN EwP3é) (FROTEIM [ (FLACEMTAL
ANTICOAGULANT PROTEIN IV (PAF-IV).

ANED HUMAN ANHEETN A% (ANNEZIN 310 (ANNEXIN 55T,

ANE HUMAN

AN RARIT  AWNWEEIN [(LIPOCORTIN I) (CALPACTIN ID (CHROMOBINDIN & (P35 PHOZFHOLIPASE A2 INHIBITORY PROTEIN).

CABIATT ANHEZIN A11.
ANNEXIN II TYFPE [ (LIPOCORTIN I (CALFACTIN [ HEAVY CHAIN(CHROMOBINDIN &) (F36) (FREOTEIN [ (FLACENTAL

AHAB XENLS ) NTICOAGULANT FROTEINIV) (PAP-IV).

CAM13002 ANNEXIN ¥

QUZVIT PUTATIVE ANNEXIN.

s LAy ANNESIN [ (UPOCORTIN III) (PLACENTAL ANTICOAGULANT PROTEIN [P AP-ID (35-ALPHA CALCIMEDIN)
Sl SRS INOSITOL 1,2-CYCLIC PHOSFHATE 2- PHOSPHOHYDROLASE).
AATN5595 SIMILAR TO ANNEXIN A6,

Q43864 ANNEXIH P35,

PU315% ANNEXIN (FRAGMENT).

Q3447 ANNEXIH MAXS.

QENGUT ANNEXIN (FRAGMENT).

Of 5345 ANNEXIN.

CACTA613 ANNEXIH 413 ISOFORM A.

070371 LIPOCORTIN ¥ (FRAGMENT).

ANEB LMOTEE ANHEEIN A11 (ANNEETN XD (CALCYCLIM-ASSOCIATED ANNEXIN 500 (CAP-20).

ANNEZIN I (LIPOCORTIN ID (CALPACTIN [ HEAYVY CHAIN) (CHROMOBINDIN P36 (FROTEIM D (PLACEMTAL
ANTICOAGULANT PROTEIN IV (PAF-IV).

ANNEXIN VI (LIPOCORTIN ¥I) (P68) (P70) (PROTEIN IID) (CHROMOBINDIN 20067 KDA CALELECTRIN)
(CtALPHOBINDIHN-ID (CPE-ID (CALCTUM-BINDINGFROTEIN CATA 65/67).

ANFED CANFA  ANHNEEIN 413 (ANNEATH ZIIT) (ANMEXIH, INTESTINE-SPECTIFIC) (1340

ANEE CHICK

AMNE RAT

N e e N N A B BN

BAADYTOE ANNEXIN V.
AAHODETL ANMEZIN A3,
ALHIIT4E ANHEXIN A2,

Species
Homo sapiens

Hotmo sapiens
Oryetolagus cuniculus

Ifus musculus
Zenopus lasvis

Mus musculus

Arabidopsis thaliana
Hotmo sapiens

blus musculus

Zea thays
Gossypivm hirsutim
Oryzias latipes

T aetia solivm
Medicago truncatiula
Llus musculus
Rattus niotvegicus

Mus musculus

Gallue gallus

Rattus norvegicus
Cats familiaris
Rattus notvegicus
Hotmo sapiens

Hotmo sapiens




S | impls

FOT FreSET FlIA RIEQe BRI 34 SAND SANT
_ : = DM fprulax SAP SET SEM Skpl SME SRA STE TBOX
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Ref erences Sckortrs et al (1008 ) Froc. Motk Acad Sci. T4 08, 5857-5864 R esearch TOPEUe TOPRIN o ZPGI ZPGH Zalpha ZnF C2C2  EZnF C2H2

Scknattz et al. (2000 ) Mcleic Acids Res 26, 231-234
ZnF CZHC ZnF C3HI ZnF _C4 ZnF CHOC ZnF GATSE ZnF NFE  ZnF 11

HOME| FAQ | LITERATURE| ABOUT | GLOSSARY | WHAT'S MEW | FEEDBACK T ool

extracellular

b4 EXTRE AAL LCE ALBUMIN AMATO APPLE  B_lectin BowB
signalling BPIL EFI2 htsl sils] 4 b CALCITONIN CBD IV
1433 4lm LDF  ANKE  ARF ArfGap  ARM Bl CCr CMBEDI  CRBDZ CWBDE  Cla Clb CLECT CHX
E_lectin BAG EH4 BIE ETK Bl o2 Calx_beta COLFI COLIPASE CRF CEF2 cT CUB CW ¥
CARD CASe CH CheWw CHH cHIWE CTILLIN C¥ (e CrsPe DEFSH DISIM  DHNaselc DsL ESF EGF Ch EGEF Lam
DaCKs DAGKe DX DEATH DED DEE DSFe DUFL EGF like  END EPEMD FASEC — FAS] FBG fCBD FGE
DUF2  DVMe EFh EH ENTH FROX ECH FE FIMAC FM1 FH2 FH3 FOLH FEI FTE FOo
FH2 FHE F¥VE O alpha GAF 152 GED oGl Calamin GASTRIM EL GHA GHE GLE GLECT GLOCA
Coloco  GRARL (e Chuke  HAMEP HiTPase ¢ HECT: HisK & GP3 CRAN HintC  HidM HomaP.  HX HYDEO IB
HPT HEL ILWED [PPe [IQ ITARM Kl5c L [Fahd IG 1G ke IGcl [Ged [Gv Ll IL1D
Lind LIMWEe A MeTre MIR IM¥Se MyTH4 OFR I 413 I8 ILY LGE IMB Int_alpha KAZAL
EAC P&S EED EDE EH PIS3K_C2  PI3K pEsE PISK thd Knotl KR KU LaraB Lara(* LamGL  LamMT LoCL
PI3Ka  FliKc PIFK:  PLAc PLOH: PLCVe FLDc FPlic LDLa LIF OS5 LINKE ~ LER LEE BAC LEE O LER P35 LEE PRI
PP2Cc  PTR FTBI  PTP:  PTPc DSPc PTPe motif PX PEb LRR SD22 LEE TYF LERCT LERNT LU LY Lyshl L¥Z1
& BB EAN EanBD EBAS RashF Ras3EF RasGEFN Lyzl MACPF WA  WATH LD HaT PEP NGFE HH
EBD REC EES EHO  FEhoGAF  EhoOEF  Ella RING NMIDO HL WMU  HTR o (e OLE OSTED B
RID 3 TK X S TKe SAM  SAR SEC14 Sec? SH2 Pade F&H PAN AF PEFL FEF: PDGE FED FLE
SH3 srnall GTPase SOCS SPEC  SPRY START STYKce t_SHARE PQQ FEP Pl PTH I PTH PTX RICTH
TarH  TEC TIR TpKe UBA UBCe UEQ UBx ENise Pe Shis S4Ps  3AFB SCP SCY sE& SERPIN
VHFP VHS VPSR WDa0  WHL WH2 W EnF_430 SF P sH3b SWET 50 S0G SR sTI TGFR
ZnF_AM1 ZnF BBZ  ZnF UEE ZnF _ZZ ZUS THH TK THE THFE. TE_FER TE_THY Tryp SPc TSPL

T5Fc TSFH Y Ut VIT VP50  VWa T
nuclear YWD WAP WIF  WHTI  WRL wWar HThlbhg Znble
35EXCc 33EH e Alpp ADESM:  AP2 LPIE: AT hook — AWS =
LEH BAH BASIC BEC BBCOXE BCL BRCT BRICHT
BRLZ BRCMO  CBF CHEOMD 5P Cu FIST  DEXDc DR Others
DRI DWW LWE elF5C ENDO3:  ETS EZ0II1 FES Lk acidPPe ACTIN alkPPe ANX  BHL EBTB CAD
FH C_patch e HiS H2k HIB H3 H4 CB: Chsh CLH CUE CYCLIN DCH  Dnal EZ HEAT
HALZ HELIC: HhH1 HhHZ HLH HMG WIG17 HHe FAF  GAald4 GIT  GVE HAT  HDe G FLMN JAB MPN
HHS HOLL HOX HEDC HSF HTH &RAC HTH ARSE HTH _ASHC LH2 LON LEReap MIF4AG  NDE  HEEO FHE FINT
HTH CEF HTH_DEOR HTH DTXZE HTH GHTE HTH ICLE HTH LACI HTH_LUXE HTH_MARE PLEC PlsC  Polyh PP2C SIG PROF  Pumilin PWI FWWEP
HTH MERF. HTH_XRE [EMEI IENE2 IFT IEF IEC Trmghl = E3H ERHOD 5l SAM_PNT SHe Soth  SWIE Symbl
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See Family Alignment in “ CLUSTALW (CHROMA colored) format j

See alighment consensus seguence |

POLBe

POLEBc

| DA polymerase type-B famdly

DA polymerase alpha, delta, epsilon and zeta chain (eukaryota), DHA polymerases in archaea, DHA polymerase [Tin e, coli mitochondrial DNA polymerases
and atid virgs DHA polymerases

| Occurrence of POLBc domains / proteins with POLBce in nrdh 364 358

Evolution

Species distribution (number of FOLBc domains / proteins detected in non-redundant sequence database (NRDE))

| Eukarvota | Archaea | Bactieria | viruses
| 1274126 | 38138 | 616 | 179/ 174
‘ ofthese

| Metazoa | Fungi | Viridiplantae (Planis) |

| 1136 | 3143 | ni |

‘ oftheze

| Chordaia | Arthropoda | Nematoda |

| nin | a9 | 615 |

Numiher of POLEc domains / proteins in selected oxrganisms (to see numbers in genomes, click on the species)

6/5 505 4i4

| 1041

Homo sapiens | Mus musculus ‘ Drosophila melanogaster
1 7/1 | 9/9
‘ Saccharomyces cerevisiae

Caenorhahditis elegans | Arahidopsis thaliana
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Localisation

| Nr. of POLBc domains / proteins in SwissProt proteins of predicied localisation

| intracellular extracellular membrane-associated

total

=
-
-
[

total - total -

L~
-
-
[

| nuclear

| ER-golai

chlotoplast - secreted - tranasmermbratie -

cytoplasmic | -

| matochondrion

| Cellular role

| chromatin ‘ metah. ‘ sign. | iransp. | transl. | transcr. ‘ repl. | interact.

| | L | | EN

‘ Binding / catalysis ‘

Literature

| Primary literature (below); Secondary (Awtomatically-derived) Literature

[1] || Crystal structures of an NH2-terminal fragment of T4 DNA polymerase andits complexes with single-stranded DNA and with divalent metal ions.
Watiz I et al,
Biochemistry 35 (1996): 8110-9
medline: Q002673562

Structure

| 3D Siructures of POLBc domains in PDB lelg 1dda lgex lnoy Inoz Lged Loght logge 1tgo Jwaf luwag Jwah Jwrad Jwesg

Links 29S¢
280908

| PFAM | DNA_pol B essss:

| PROGITE | DA _POLYMERASE B




Additional features of SMART

« Used for identification of genetically mobile domains and
analysis of domain architectures

« (Can search for proteins containing specific combinations of
domains in defined taxa

o (Can search for proteins with identical domain architecture

 Also has information on intrinsic features like signal
sequences, transmembrane helices, coiled-coil regions and
compositionally biased regions

EMBL
European Bioinformatics Institute o338 8355




Ohe Protein Pomain atabase
ProDom ProDom

 http://www.toulouse.inra.fr/prodom.html

« Groups all sequences in SPTR into domains ->150 000
families

o Use automatic process to build up domains -DOMAINER

 For expert curated families, use PfamA alignments to build
new ProDom families

« Use diameter (max distance between two domains in family)
and radius of gyration root mean square of distance between
domain and family consensus), both counted in PAM (percent
accepted mutations (no per 100 aa) to measure consistency of
a family, lower these values, more homogeneous family

EMBL
European Bioinformatics Institute o338 8355




Building of ProDom families

DB initialisation: SEG, split
modified seq, sort by size

Extract shortest

sequence as a query

l

Repeated
until database
IS empty

Query DB looking for
Internal repeats

Extract first repeat -
use as a query

i <

PSI-BLAST

Remove new found
domains, sort by size

EMBL

European Bioinformatics Institute

New ProDom
domain family




Ohe Protein {[Yomain {|)atabase
ProDom

WARNIMG: new procedure for ProDom construction

* July 1998 Dom 35

The ProDor protein dornain database consists of an autormatic cornpilation of homologous domains, Current versions of ProDorn are banlt using a novel procedure based on recurstve PSI-BLAST
searches (&ltschul 5F, Inladden TL, Schaffer &4, Zhang I, Zhang 7, Ioliller W & Lipraan DI, 1997, Muclic Acids Res., 25:3389-3402; Gouzy I, Corpet F. & Kahn D, 1999, Comparfars and
Chenisfry 23:333-340.) Large farailies ave rauch better processed with this new procedure thar with the former DOMAIMER. prograrm (Sonmhararner, EL L. & Fahn, D, 1994, Profeim Sei,
Fo422-4920)

* March 2001 (ProDom 2001.1)

320 ProDoro farnilies were generated antoraatically using PSI-BLAST with a profile bailt from the seed alizvaents of Pfarn-& 4.3 farailies.

Last ProDom update:  Tarch 30M 2001

Current ProDom release; ProDrorn 20011 FStatisties)
built from non fragmentary sequences from SWISS-PROT 39 + TREWEL + TREWEBL updates - December &, 2000

Both the ProDorn database and this server hiave been designed as a tool to help analyze doreain arrangerments of proteins and protein farilies (Corped F, Servand B Gougp £ Eohn D (2000 ProDom
and ProDom-CiF: fools for profein domain analpsiz and whol genome comparisons. Nuclye Aclds Ras. 28:267-269). Strong ernphiasis has been put on the graphical nser interface which allows for
interactve avalysis of protein homology relationships. Here is a brief outline of what the ProDom server can do for you:

B l: i‘! S I | IHomology search against all dormain sequences in ProDom

T Id

_______ ProDom domain atrangernents of all proteins sharing homology with a given protein, or ProDom domain arrangements of all proteins containing a given domain
DLILLOLELE]

'Df.iLLDLYLPD Retrieval of ProDot raultiple ahgrments and consensus sequences.

KLY STVANET

Mavigation between ProDor, SWISS-PROT, TyEMBL, PROSITE, PFARA, INTERPRO and FDRB

@ProDom in SRS

@nowro @ rrr format

@ More info @ References PHistory @ siaristics link fo this server FIP

P [ PR, =1
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Your Query : "" vs ProDom release 2001.1

Warning: Original output has been filtered to vield non-redundant similarities

BLAZTP 2.0.8 [Jan-05-1999]

Reference: Altschul, Stephen F., Thowmas L. Madden, aAlejandro A. ZSchaffer,
Jinghuai Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
programnzs", MNucleic Acids Res. 25:3359-3402Z.

Query=
(735 letters)

Database: ProDomZ001.1 multiple alignments

1,057,487 sequences; 119,572,694 total letters

i T L done

ProDom domains producing High-scoring Segment Pairs:

Fosition Prollom domain Jcore E walue

1-108 #PDO10653 EKINABE DIACYLGLYCEROL ALPHA TRANSFERLSE E61  3e-G&7
109-179 #FDOO9174 KINASE CALCIUM-BINDING CHANNEL POTASSIUM 345 Je-32
112-182 #FDOOOOLZ 101 0.003
112-18a0 #PDOZ24029 107 Ge-04
206-253 #FDOOOZ1S 282 Ze-24
270-334 #FD011450 KEINASE DIACYLGLYCEROL TRANSFERASE 386 le-36
335-380 #PDZ241406 ETINASE ALPHA DTIACYLGLYCEROL DAG 236 de-19
335-380 #FD343891 KEINASE ALPHA DIACYLGLYCEROL DIGLYCERIDE 126 3e-06
361-504 #FDO0Z2750 EINASE DIACYLGLYCEROL TRANSFERASE EINLING 644 Ge-A7
SZ0-701 #FDO0DZ2939 KINASE DIACYLGLYCEROL TRANSFERASE 95z e-103
702-734 #FD150074 KINASE DIACYLGLYCEROL ALFPHA TRANSFERASE 130 le-13

FPDO0ESSS (Closest domain: KD HUMAN 520-701)

Number of sequences in family: 44
Most fredquent protein names: FLGA(4) EDGL(3)
Commentary [(automatic): KINASE
DIACYLGLYCEROL TRANSFERASE DIGLYCERIDE PHOREOL-ESTER DAG
BINDING ALPHA DGE- MULTIGENE
Length = 182
Socore = 952 (375 bits), Expect = e-103
Identities = 182/182 (100%), Positives = 1827182 (100%)
520 ITTIMNYFSIGVDASTAHRFHIMREE Y PEEFNSEMENELTYFEFATSESIFSTCEELEESLT 579
IINNYF3IGVDAS TAHRFHINREK Y PEEFN S RMENE LY FEFATSESIFSTCRELEESLT
520 ITMNYFSIGVDASIANRFHIMPER Y PEEFNSFMENELTYFEFATSESIFSTCEELEESLT 579

Query:

Shict:
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Clickable nchi-blastp2? output (5o &0 H5P=)
a 168 26

=

jelalt]

K KK

[=lu]c]

Tog

[isaazh

Form to "Multalin" your sub sequence with ProDom domain

Domain ID

ue
I
=
m
=
Iy
I
[ns)
=
I}
H
=
ur
s
2
w
=
o
m
=
=

#FDO0Z939 ISED I?Dl
#PDO0OZ7E0 |351 |5':"’-1
#FDO10ASS Il 104G
#FD0O11450 IZ?D |334
#PDO0S174 IlDB Il?B
#PDO0O0ZLS 206 233
#FDZ41406 |335 ISBD
#PD150074 I?DZ |734
#PD343391 333 380
#PD0OZ40Z9 llz 130
#PDO0O00OLZ llz lgz

Jubmit

duery

Jubmit

duery

Jubmit

duery

Jubmit

duery

Jubmit

duery

Jubmit

duery

Jubmit

duery

Jubmit

Juery

Jubmit

Juery

Jubmit

uery

Jubmit

uery

Form to create a " Swiss-Model” for your sub sequence using ProDom domain homology

Domain ID Secquence BEGIN  3Jedquence END
#PDOOS 174 109 179
#PDOOOZ15 206 253
#PDOO0O0OLE 11z 13z

Submit

Query

Submit

Query

Submit

Query

Click here to compare wour sequence to the MEW Databaze ProDom-Co







Dther descriptions of the farnily
corresponding to this alignment |

-t
.

Sequence ID  start end weight ________:_Lll:l ________ %Il:l ________ fll:l ________ fll:l ________ fll:'________fll:l ________ jllj ________ ?llj__
5 . . 4451 .. .GEPEDESELMFTMYDLDENGFLEZEDEFF TMMRSFIEI——————— SHNC-LSELOLAEVVESMFRESGFODEEEL TWEDF
1 HIE B9 4 %4 SRGETDDELREIIFDMCDNDRMNGVIDEGELSEMMESLVEI-—-—————— ARTTSLGDDOV TEL IDGHFODVGLEHENHL TYODF
Q . o 1171 - .EGRPEDELEFMFELYDSDGHNGFLDISEIDEI IS QOMMHEY——————— AETLEWDWVTELRF ILOQEMMOQEND YD DGFVSLDE .
1 ad 160 238  AHGTPEDELEWSFELYDEDGDGAITRIEMLE IMRAVYENSVVASL————-TEVHPMTAEEC THEIFVRELDEDON AT ISLOQEF
2 . . 22 .. JEMEQELEWYFELYDADGHNGS IDENELLDMFMAV QAL —————————— NGO TLAPEEF INLVFHEID ININDGELTLEEF
3 . . 265 . .BGELEHELEWTFEVYDEDGNGC IDETELLE IVEGIVOLEKWVCERELETERGPLLTPEEVVDRIFQLVDENGDGOLSLDEF
1 a7 170 164 .. .GTPEEELEVAFEMYDVDGHNGY IDIQENTEIVOQAI YD —-LGA———C33NRPADIAEERARN IF AKNDENNDGOLTQDEF
1 Q. 169 201 ...GTPEQELEWAFEMYD IDGHNGTIDEREMIKEIIEAIYEN-——-LGP———EVTES ADDSPREERAEMIFEEMDVHNDEEL TLEEF
13 . 1138 T8AGETHOELEWAF SLYDVWDGHNGTISENEVLE INTAIFEN-— IFPEDQEELPEDEN TPEERADEIWAYFDENDDDELTEGEF
) . . 2 4% TSRGESFEQELNWAFNMYDLDGDGEITEVEMLE I IEA I VEN——VG TV INNENNEDGL TPEQRYDEIFSEMDENEDDQITLDEF
3 . . 4 32 TSREGHNLDEHF AWAFELYDVIDNDGF ITREDEMYD IVD AT YOM-——VGHNN--LPOPEDENTP CERVDEIF THMDENHDGOLTREEF
27 . o 1992 . SRGTVDEELEWTFELYDLNEDGYITUDEMFDIITS I¥DN--NGEH--TYPHHTEEQFCEHVEQIFQEMDENED GV ITIEEF
72 Consensus 72 01 TSRGTPEDELEVAFELYIVDGNGYIDEDEMLE I IKATYEM——MGEH- A0YMPEDED TPEERVDE IFQEMDENNDGOITLEEF
B e oo

MMinimal distance hetween sequences (in PATW) EE"'"

hMaximal number of clusters ]-1?.-

If possible, clusterIDs should contain the following string {e.g.: human) ;

To display a new alignment with these parameters,  Submit Query
or chck here to display all sequences i the family

EMBL
European Bioinformatics Institute




For each protein you can reivieve " All proteins sharing a homelogous domain” by clicking on the image [=] adjacent io sequence name

O] ®pec mmay

and more proteins with similar domain arrangement in list 1

O] KDGE HUMAN

and more proteins with similar domain arrangement in listc 2

O] KDGA MOUSE

and more proteins with similar domain arrangement in list 3

o] roca_r1c

O] KDGL CREEL *

18@ 288 288 488 SBa £Ba 788 =TS
K| _ RXXXXXR% seat}-
[ 119174 POCOCOOICKNA feoari—
o] oy T (AR KOO [s0e7d
243231 PEOC R ICHCK] } 50074
O RRRRN— POOOOH [5ee74
(O s XXXXXXXR —
188 Z68 268 458 SEa 68 768 208

5]
| :

Total : 9 protein(s)

Proteins having the same domain structure

list 1 »go back<

FD GG _HUMAN FDGGE _RAT

list 2 g0 back<

FDGE_HUMAN FDGE_FAT




PRINTS -Fingerprint DB

Protein Fingerprint Database

http://www.bioinf.man.ac.uk/dbbrowser/PRINTS/

Fingerprint- set of motifs used to predict occurrence of similar motifs in
a sequence

Built by iterative scanning of OWL database

Multiple sequence alignment- identify conserved motifs- scan database
with each motif- correlate hitlists for each- should have more sequences
now- generate more motifs- repeat until convergence

Recognition of individual elements in fingerprint is mutually conditional

True members match all elements in order, subfamily may match part of
fingerprint

EMBL

European Bioinformatics Institute egse S538




FRINTS 13 a compendium of protein fingerprints. & fingerprint 15 a group of conserved motifs used to characterise a protein family; its diagnostic power 1s refined by tterative
scanning of a SWISS-PROTTrEMEL composite. Usually the motifs do not overlap, but are separated along a sequence, though they may be contiguous in 3D-space. Fingerprints
can encode protein folds and functionalities more flexibly and powerfully than can single motifs, full diagnostic potency deriving from the mutual context provided by motif
neighbours. References

New:

¥ ZPRINT - Search PRINTSLE frelational PRINTS)
W InterPro - Search the infegrafted hter Fro fomily database

Direct PRIINTS access:

W By accession number

W By PRINTS code

L By databasze code
2 By text

& By sequence

2 By title

L By number of motifs
o By author

» By gquery language

PRINTS search:
W Search PRINTS with ITET FingetPRINT S can
D FPScan
@ GRAPHScan
B MULScan .
& FingetPRINTHcan hinaties and source are available: contact scordisi@bioinfiman ac uk >
20202
02030
PRINTS BLAST search 28293¢
W Run a BLAST search of sequences in PRINTS >
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WORELIST ENTRIES (99):

1433ZETA View alignment
GPFRUCTENASE View alignment
ACETATEFENASE View alignment
ACTIN View alignment
ACTIVINZE Wiew alignment
ADENOETINASE WView alignment
ADENYLTENAZE View alignment
ANNEXINI View alignment
ANNEXINITI View alignment
BECTRLIENSO0R WView alignment
CZHCZNFINGER. View alignment
CALSEQUESTEN View alignment
CAMPETINASE View alignment
CASNEINASEIT View alignment
CGMPEINASE View alignment
CLCHANNELS View alignment
CONNEXIN View alignment
CONNEXINAL View alignment
CYCLINEINASE View alignment
DAGPEDOMATN Wiew alignment
EGFELOOD View alignment
FNTYPEI View alignment
FNTYPEIITI Wiew alignment
FALCTOEINASE View alignment
GLUSKINASE View alignment
GPCEEINASE View alignment
GPEOTEINE Wiew alignment
GPROTEINERPT View alignment
GFPEOTEING Wiew alignment
HEATSHOCETD Wiew alignment
HEATIHOCKESO View alignment
HEXOEINASE View alignment
HISTEIAD View alignment
HOMSEREINASE View alignment
HYETHTZENAZE View alignment
INTELEUEINSE. View alignment
INTRLEUFENZAR View alignment
INTELEUENSEE. View alignment
KCHANNEL View alignment
LEUZIPPRECEEE View alignment
LMEPPEOTEIN View alignment
LPARECEPTOR View alignment
MARCES View alignment
MEVGELLEINAZE View alignment
MPIPHPFHTASE WView alignment

14-3-3 protein =zeta signature
g-phosphofructo-2-kinase family signature
Loetate kinase family signature

Actin signature

Activin type I receptor signature

Adenozine kinase signature

Adenvylate kinase signature

Anmexin type I signature

Anmexin type II signature

Bacterial sensor protein C-termihal signature
CZHC-twpe zinc-finger signature

Calsequestrin signature

CcAMP-dependent protein kihase signature

Casein kinase II regulatory subunit family signature
cEMP-dependent protein kihase signature

CLC-3 chloride channel signature

Connexin signature

Fap Jjunction alpha-1 protein (Cx43) signature
Cyclin-dependent kinase regqulatory subunit signature
Diacylglycerol /phorbol-ester binding signature
Type II EGF-like signature

Fibronectin type I repeat signature
Fibronectin type III repeat signature
Falactokinase signature

Glutamate S-kKinase family signature

GPCE kinase signature

Beta G-protein (transducin) signature
G-protein beta WDh-40 repeat signature

Gamma G-protein (transducin) signature

T0kDa heat shock protein signature

90kDa heat shock protein signature

Hexokinase familvy signature

Histidine triad family signature

Homoserine kinase signature
Hydroxvethylthiazole kinase familvy signature
Interleukin-& receptor signature

Interleukin 84 receptor signature

Interleukin 8B receptor signature

Potaszium chatnel signature

cAMP response element binding (CREE) protein signature
LubP protein signature

Lysophosphatidic acid receptor [(EDGZ) signature
MARCES fawmily signature

Mewvalonate kihase family signature

M-phasze inducer phosphatase signature




ANNEXINI View aligrment

Annexin type I signature

Tvpe of fingerprint: COMPOUND with 8
Links:

elements

PRINTS: PROOLSS ANNEXIN; PROOLSS ANNEXINTII; PROOLSS AMNEXINIII:
PRINTE: PROOZ00 ANNEXTINIV: PEO0=01 ANNEWTHV: PROOZ0Z ANNEXTNVI
INTERPRO; IFROOZ3ES

PDE; 1AIN 3Dinfo

SCOP: 1AIN

CATH; LATN

Creation date Z6-0CT-1993; TPDATE 10-JUN-1999

1. BARTON, G.J., NEWMAN, R.H., FREEMONT, P.5. AND CRUMPTON, M.J.
Amino acid sequence analvsis of the annexin super-gene family of proteins.
EUR.J.EIOCHEM. 195 749-760 (1991).

2. GEIZOW, M.7T.
Annexins-formns without function but not without fun.
TIBTECH 2 180-181 (1991).

The annexinzs are a family of proteins that bind to phospholipids in a
calcium-dependent matmer [1]. There are 11 distinct classes of annexin, each
of which has an amino acid sedquence consisting of an N-terminal “arm'
followed by 4 or 8§ copies of a conserved domain of 6l residues (only one

of these residues, an arginine, is conserwed between all copies): the
calcium binding sites are found within the repeated domains [2]. Indiwidual
repeats [(sometimes known as endonexin folds) consist of 5 alpha-helices
wournd into a right-handed superhelix.

Each annexin class iz thought to hawve a specific function, although for
some the precise role is unclear. The N-terminal residues are beliewved to
confer the functional specificity that differentiates each class. Type I
annexinsg inhibit phospholipase 42, either in response to inflammation, or
following dephosphorylation by protein kinases inwolwed in the signal
transduction pathway. The protein may also associate with the cell
cytoskeleton by binding to actin fibres.

ANNEXINI is an S-element fingerprint that provides a signature for type I
annexins. The fingerprint was deriwved from an initial alignment of 5
sequences: motif 1 encodes an N-terminal region; motifs 2 and 3 span the
first repeat (cf. PROSITE pattern ANNEXIN (P300Z23)); motifs 4-6 span the
first half of 3 further repeats; and wotifs 7 and § encode C-terminal
regions. Motifs 2, 4, 5 and 6 include the conserwved Arg, 4 and 6 also
containing the GG region associated with calcium binding. Two iterations
ornn OWLZ21.1 were required to reach conwvergence, at which point a true set
comprising 11 sequences was identified. Thirty nine partial matches were
also found, corresponding to sequences from the rewaining annexin classes.

SUMMARY INFORMATION

9 codes involwving & elements
0 codes involwing 7 elements
10 codes inwolwing € elements
29 codes inwolwing 5 elements
5 codes involwving 4 elements
4 codes involwving 3 elements
10 codes inwolwing 2 elements

COMPOSITE FINGERFRINT INDEX

=1 9
71 1]
=1 1]
5l 1]
0
0
0

[
(S
[

4]
3l
al

True positiwves..

(S

A1 HUMAN AWK]1 EOVIN AWR]1 CAVCU ANX1 BAT
A1 RALEIT ANE]1 MOUSE AN1Z2 COLLI AN11 COLLI
A1 RODSE
Subfamily: Codes involwving 6 elements

Subfamily True positives..

093446 ANEZ HUMAN ANEZ CHICE ANXZ PAT
A2 BOVIN ANEZ MOUSE ANE XENLA ANX2 HXENLA
093444 ANES BOVIN
Subfamily: Codes involwving 5 elements

Subfamily True positives..

093447 ANET FAT ANES CHICE ANXE MOUSE
035639 AN MOUSE A=A HUMAN ANX4A BAT
AI<E BOVIN ANZE BOVIN ANEA PIG ANX4A BOVIN
AR BALRTIT ANEE HUMAN A=A CANFA AWA HITMAN
A6 BAT ANEE BAT AN HUMAN AWXE MOUSE
AR MOUSE ANEE HUMAN AT HUMAN 093445
A7 HUMAN ANET MOUSE ANEE CHICE AW DROME
AT CANFA

Subfamily: Codes involving 4 elements

Subfamily True positiwves..

AIT<E HUMAN 035640 ANEC HYDAT AWXE CYNPY
Q27512

Subfamily: Codes involving 3 elements

Subfamily True positiwves..

A7 XENLA 027473 AT DICDI 055907
Subfamily: Codes involving 2 elements

Subfawily True positives..

Q27564 051536 051535 O7a0z7
Q43563 024131 Q42657 024132
052090 065545
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RE7E64d HNEX1 ANNEXIN - CAENORHAEDITIS ELEGANS.

081536 ANNEXIN P34 - LYCOPER3ICON EJCULENTUM (TOMATO).
051535 ANNEXIN P35 - LYCOPERZICON ESCULENTUM (TOMATO).
07a0z7 ANNEXIN 31 (ANNEXIN X<XI) - HOMO SAPIENS (HUMAN) .
143563 ANNEXIN P33 - EZEA MAYS (MATZE).

024131 ANNEXIN - NICOTIANA TABACUM (COMMON TOEACCO).
Q42657 ANNERIN - CAPSICUM ANNUUM (EELL PEFPER).

024132 ANNEXIN - NICOTIANA TABACUM (COMMON TOBACCO).
082030 FIEER ANNEXIN - GO3I3YPIUM HIRSUTUM (UPLAND COTTON) .
065548 ANNEXIN - MEDICAGD TRUNCATULA (BARFEL MEDIC).

SCAN HISTORY
OWLE1l_1 Z
OWLE6_0 1
SPTRIT_9E Z

100 NIINGLE
100 N3INGLE
12z NIINGLE

INITIAL MOTIF 3ET3

ANNEXINT1 Length of motif = 16 Motif rumber = 1
Antexin type I motif I - 1

PCODE 3T INT
FLEQAWFIENEEQEYV AN HITMAN & &
FLEQARFLENQEQETY ANx1 MOUSE & &
FLEQATFIDNQEQDTV ANX1 CAVCU 7 7
FLEQAWFMENLE(QECT ANx1 COLLI 7 7
FLEQACYIEEQEQETV ANX1 RAT & &
ANNEXINIZ Length of motif = 23 Motif rumber = 2
Antexin type I mwotif IT - 1

PCODE 3T INT
MVEGVDEATIIDILTERNNAQRGD ANX1 HITMAT 5L 33
MVEGVDEATIID ILTERTHAQRD A1 MOUSE 55 33
TVEGYDEATIID ILTERNNANRD ANX1 CAVCT 1) 33
TAEGYDEATIIDIMTTRETHAQRF AN¥1 COLLI 51 25
MVEGVDEATITDILTERTHANRD A1 BAT L5 33
ANNEXINIG Length of motif = 17 Motif rmumber = 3
Annexin type I motif IIT - 1

FCODE 3T INT
LFEALTGHLEEWVLALL A1 HITMAN a5 17
LFEALTGHLEEVVLAML ANX1 MOUSE a5 17
LFEALTGHLEEVVLALL AWH1 CAVCU o5 17
MEEVLESHLEDYVVVALL AN¥1 COLLI 91 17
LEFALTGHLEEWVLAMIL ANX1 BAT o5 17
ANNEXINIA Length of motif = 22 Motif number = 4
Annexin type I motif IV - 1

FCODE 5T INT
LRAMMEGLGTDEDTLIETLASE A1 HITMAN 122 10
LEGAMEGLGTDEDTLIEILTIR ANX1 MOUSE 122 10
LRAMEGLGTDEDTLIETILVER A1 CAVCU 123 10
LRACMEGHGTDEDTLIETILAGE ANX1 COLLI 115 10

LEAMIEGLGTDEDTLIEILTTR ANX]1 BAT 122 10
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BLOCKS

 http://www.blocks.fhcrc.org/

« Multiply aligned ungapped segments corresponding to most
highly conserved regions of proteins- represented in profile

e Built up using PROTOMAT (BLOSUM scoring model),
calibrated against SWISS-PROT, use LAMA to search
blocks against blocks

 Starting sequences from Prosite, PRINTS, Pfam, ProDom
and Domo - total of 2129 families

EMBL

European Bioinformatics Institute 838° 3838




Alignments
from Prosite

Building of Blocks

—

Build blocks using
PROTOMAT

annotated

/

Search for common
blocks LAMA- remove

Alignments
from PRINTS

—

Build blocks using
PROTOMAT

verified

Search for common

Alignments
from PfamA

/

blocks LAMA- remove

—

Unverified and

Alignments
from ProDom

Build blocks using
PROTOMAT

/
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Blocks
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Alignments

Search for common
blocks LAMA- remove
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SEARCHING BLOCKS

o Compare a protein or DNA (1-6 frames)
seguence to database of blocks

e Blocks Searcher- used via internet or emaill:

First position of sequence aligned to first position of first block -
score for that position, score summed over width of alignment,
then block is aligned with next position etc for all blocks in
database- get best alignment score. Search Is slow (350 aa/2 min)

e (Can search database of PSI-BLAST PSSMs for
each blocks family using IMPALA

EMBL

European Bioinformatics Institute
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l I Blocks WWW Server
T BLOCKS

& gervice for biological sequence analysiz at the Fred Hutchineon Cancer Research Center in Seattle, Washington, TT54.
Visit the Blocks mitror site at the Weizmann Institute of Science in Israel.

Contents:

What's Few as of 18 Nawvember 2000
About Blocks
Cuttent Blocks Release

Blocks Bibliography

* Get Blocks by key word
* Get Blocks by noaher

* Block 3earcher to search a sequence vs Blocks
* Block Searcher Help

Bewerge PEI-ELAST Seatcher to seatch a sequenice ws Blocks ueing NCBED's FP3-BLAST program

EPE-BLAET Help
[mpala Searcher to search a sequence vs Blocks using NCEI's IMPALA program

[MPALA Help

+ Block Iaker to cteate Blocks
¢ Block Maker Help

* DMlultiple Aligtnett Processor to excize Blocks from multiple alistuments

v LAMA Jearcher to search Blocks w2 Blocks
o LANA Help

*« COEBLER to seatch embedded Blocks vs sequence databases
+ Ahout COBBLER

¢ CODEHOP to design PCR pritmers from Blocks
+ CODEHOF Help

* Biassed Block Checker
* Blocks FTF Site

*« Cuide to Sequence Analyeiz Tools

¢ Protein Famdly Sites and Besources
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The following 51 items) match your query kinase®:

DnI00522

DOMO2.0DRMO0S22 409 loy TEVPEIN KINASE EUNITZ PANCEEATIC.
FRO092

ADENOEINASE Adenosine kinase signature
FEOL042

PHOSPHBENASE Phosphorylaze kinase family signature
FRO092E

URIDINEINASE Uridine kinase signature
FEOL032

HYETHTZENASE Hydroomrethylthiazole kinase fawdly signature
BPO4204

p99.1 4294 CYCLIN-DEFENDENT EINASE INHIET
FEOO104

CGRMPEINASE cGLP-dependent protein kinase sighature
FFO1504

PIPSK Phosphatidylinositol-4-phosphate 5-Kinaze
FEOOGETE

PI3KINASEPSS PI2 kinasze PES regulatory suburit sighature
BPO4994

p99.1 4994 KINAZE DEHVDEOCGEN ASE FYRUVATEL
EP02447

p99.1.2447 PROTEIN KINASE BENSOR BENZORY
[FEO00Z29

DAGE prokar Prokaryotic diacylglycerol kinase
EBP03E34

p99.1 3894 KINAZE ACETVLGLUTAMATE DEHYDROGENAZE T
FED1633

Choline kinase Choline/sthanolamine kinase
FE01449

CARBMTEINASE Bacterial carbamate kinase sighature
FED1687

FAD Synih Riboflavin kinase / FAD synthetase
FEO1100

SHIEIMTENASE Zhikimate kinase family signature
FEO03%6

CYCLINEINASE Cryclin-dependent kinase re gulatory subunit signature
IFEO00623

SEI Shikimate kinase
FEO095E

HOMSEREINASE Homosetine kinase signature
IFEOO07ES

CES Cyelin-dependent kinase, regulatory subundt
FEOOAT

CASNEINASEN Casein kinase IT reglatory swbunit family signature
FEO0471

ACETATEENASE A cetate kinase famdly sighature
BRO1510

p99.1.1519 KINAZE THYMIDINE TEANSFERASE DNA BYNTHESLS AT
IFEO00062

THYMIDYLATE_EINASE Thymidylate kinase
FEO0231




IPB000829: DAGK prokar

Frokaryotic diacylglycerol kinase

@ Introduction

2 Block rumber IPEODOEZDA
= Block number IFPEO00ZZ9E
@ Block number IFPEO00ZZ9C

o OBBLER sequence atid BLAST searches [About COBEELER
o LAMA search of all blocks ws a blocks database [About LAMA
o MAST Search of all blocks vz a sequence databage [About MAST

o CODEHOF to design PCR priters from blocks [About CODEHOP

@ Logos.[About Logos
Select display format: [GIF] [PDF] [Fostscript]

@ Block IMap [About I aps)

@ Tree from Blocks aligrnment. [About Trees] [About Pro%Web Display)
Select display format: [Data] [HBitmap] [GIF] [FDF] [Fostscript] [ ewick] [FroWeh]

o IntetPro entry [PRO00Z20 (source of sequences used to make blocks)
o Additional Links

Introduction

Elocks Database Wersion 12.0, June 2000
Copyright 2000 by Fred Hutchinson Cancer Research Center

1100 Fajrwview AV N, Seattle, WA 95109, T34
Please cite: 3 Henikoff & JG Henikoff (1991) Automated assembly of
protein blocks for database searching, Nucleic Acids Res. 19:6565-6572.
Blocks made by PROTOMAT for protein families documented in InterPro 1.0
and 3WIZ3-PROT 35: PROBITE patterns were not used. ID, AC and DE are
adapted from prosite.dat; BEL is PROTOMAT information. For each segment,
the sequence ID is followed by the position of the first residue in
the sequment. Jegments are clustered if »>=50% of aligned residues match
hetween any pair of segquents. Jequence weights are shown to the right of
gach segment. The higher the weight the more dissimilar the segquent is
from other segments in the block. These weights were obtained using the
position-based method of 5 Henikoff & JG Henikoff (1994), JME 243:574-578.

Elock IFB000829A

o DaGE_prokar; BLOCK

AC IPEOOOSZ94A; distance from previous block=(2,57)
DE Prokaryotic diacylglycerol kinase

EL GFR: width=41; seqgs=9; 99.5%=1974; strength=1159

EDGL HELPY|P56411 | 15) RLFEALFYSEDGLECAWIEESAFROIVILALFCIVLASYLA
N9ZLED { 15) RLFEALFYSFDGLECAWAEESAFROIVILALFCIVLASYLT
FDGL PSEDE|P29945 | 23) RHLFALASYILGGARRLIGEALFFHELIAFALAMTAFIIVG
EDGL FHIME|QO&119 | 23) RHLFALASYIFGGAKRLIGEALFRHE LTAFAVAMVAFNIVG
FDGL ECOLI|FOOSSE 9) RIIEAAGYSTWEGLRAAWNINEAAFRIEGVAVLLAVVIACTILD
FDGL_HAETIN|P44424 | 9) HLINSTEY3LOGLESAFENETAFFHECFLACILIPLTFFLG
EDGL STEMU| Q05558 1 159) TLTSSLEFALTGIFTAFFEERNMEEHAVSALLAVIAGLVFE
FDGL S¥NV3|055143 | E58) NLLVSFRYAWAGYSTAFATORNFRIHTFTGVAVITALSZLLH
FDGL_BAC3T|F19658 | 3) RFFESFVHAGRGIWETARTERNFOFHALLLCAVLICGFLVE
£

Eeturn to top

Block IFB0O00E29B

o DaGE_prokar: BELOCK

FiN IPEQOO0E29E; distance from previous block=(15,19)
LE Prokaryotic diacylglycerol kinase

EL EED;: width=12; segs=9; 99.5%=687; strength=1117
FDGL HELPYV|PSG4ll ( 75) ELINSSIEKAVD &5

N9ZLED [ 75) ELIN3ZSIEKAVD &3

FDGL_ECOLI|POOSSE  ( 69) EILNIATEAWVWD &3
FDGL _HAEIN|P44424 | 69) ELLNIAVETWVD 96
FDGL _STEMUO|QO05G58 ( 79) EIVNSAIENWVVD 100
!
!

FDGL _S¥YNV3|055143 1158) ELLNTALESWYD 97
FDGL _BACSU|FP19638 63) ELLNTAIEHTVD 91

FLGL PSEDE|P29945 | §3) EAINTATEEIVD: &4
FDGL BEHIME |QO&611% ( ©§3) EAINTAIEEIVD &4
ir

Feturn to top

Elock TPB000329C

In  DAGE_prokar; BLOCKE

AC IPEOOOSZ9C; distance from prewious block=(1,19)
DE Prokaryotic diacylglycerol kinase

EL GLA; width=11: seqgs=9; 99.5%=5623; strength=919
FOGL_HELPY|PS641l | 59) GIEFHPLAFFA 36

N9ZLED { 89) GIEFHPLAFEAZ 36

53
54

65
a7

7a

g8z

100

R

9




Hits

Query=Tnknoun Unkrown

3ize=735 Aminc Acids

Block Searcher Results e

) Alignments Done= 8443048

Do to hits Cutoff combined expected walue for hits= 1
Cutoff block expected walue for repeatsifother= 1

Introduction o C oo e e Ce e —Cemec——cc—c————c

Combined

Family Strand Elocks E-walue

BLEFROE Wersion 5/21/00.1

Database=. . /data-blplus/blocks. dat PFOOGOS Diacylglycerol kinase accessory dom 5 of § 4.3e-158

1

IPEODZ219  Phorbol esters/diacvlglycerol bindi 1 4 of & 1.5e-18
1
1

I\—\ |—| / —” PRO1G6Z Flagellar calcium-bindinhg protein | 1l of 9 0.z
e T T IPEOD1504 DHNA/PFNA non-specific endonuclease l of & 0.57
| | #**ﬁﬁ#***ﬁl |*ﬁﬁ***ﬁﬁ***| |1f1fﬁﬂ'ﬂ'1f1fﬁﬂ'ﬂ' | |
| | * BLOCES | |EMAIL & WIUMT| | SEARCHER * | | =============s==s=s==ss=ss=s==s==ss=ss=ss=ss=ss=ss=sSsssSsssssssssss=sss=sss=s=====
| ] wEEEEmEEET | FEREERTTEET | e I »PFO0EOS §/5 blocks Combined E-wvalue=4,353e-155: Diacylglycerol kihasze accessory domain (presumed)
W | | | | |7 Block Frame Location (aa) Elock E-walue
v L | PFOOGOSA 1] 299-305 0.0011
1 blocks@ | I hetp: /s e 0 319-331 5.9e-09
1 blocks. | I blocks. 1| FFOOGDSC O 376-414 3.3e-33
: : Elrl;rc' : : E?;‘C' : : PFO0G0SD O 428-442 3.5e-12
. | | 1/ PFOOGOOE ] 454-477 2.7e-23
PFOQGOSF ] L22-5E8 Je-35
PFOOGOSG 1] 595-610 7.5e-10
Here are your search results. The database searched was Blocks+ (15 Now 00) PFO0&09H a &24-T720 1.3e-23
which includes: ELOCKS 12.0 consisting of 4071 blocks representing 398 groups Other reported alignments:
documented in InterPro 1.0/PROSITE, plus 3479 blocks from 553 groups documented
in PRINTS Z8.0 but not represented in BLOCKS, plus 2335 blocks from 559 groups |--- 512 amino acids---|
PFOOGOS A: . B:....cueeeuennnns 0 - 3 - FF::G:::..H
hkrnown rrrrrrrrrrrrrnrrRriCC:DiE:tFFiiGriitH
PFOOGOSA <=rd [21,694) 1295
FDz4_HUMAN|P23743 299 HEVTICHL
T
Urik o 299 HCVIICHL
PFOOGO9E b =B [11,56):13
FDGA HUMAN|PZ3743 319 CDCGLLEDHILEE
[RERERREREREE
Unknown 319 CLCGLLEDHILEP
PFOOGOSC Bl -=C [21,341):44
FDGA HUMAN|PZ3743 3760 PLLYFVNPESGGEIGOREVLWEFOYILNPROVFNLLED GF
FEEEEEEEEEE e e e e e e el
ko 376 PLLYFVNPESGGEOGORVLWEFOYILNPROVFNLLEDGT
EMEBL PFO0G09D Co-sh {11,151:13
FDz4_HUMAN|P23743 428 RILWCGGDGTYGNIL

European Bioinformatics Institute i

Unlnowm 428 RILVCGGDGTYGWIL
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*IPEOOZZ219 445 hlocks Combined E-walue= 1.5e-18: Phorbol esters/diacylglycerol binding domain

Block Frame Location (aa) BElock E-walue
IPEOOZZ19A O 206-222 9, 4e-07
IPEOOZZ19E O 231-246 q,3e-07
IPEOOZZ19C O 432-442 0.33
IPEOOZZ19D O 439-4958 1.9e+02

Up to 50 repeats expected:
Other reported alignments:

563 amino acids---|
IPEOOZZ219 4.

Urknoum <::
IPEOODZZ154 C=rd [21,4585) 1205
FDA_HUOMAN|FZ23743 206 HMWEPERFPEPWYCNLC
(ERRRERERRRRRREN
Tnkrowm z0e HMWEFFRFFEFWTCNLC
IPEOOZZ19E A -=E [5,1e0):8
FDzA HUOMAN|P23743 231 QGLICHLCEYTTVHDAC
[AERRRRE RN RRREN
Tnkrowm 231 QGLECNLCEYTVHDAC
IPBOOZZ19C B<-=C [60,355):185
FDGA MOUSE | 088673 427 CGEDGTVEIVL
TEEETLETT
nkrnoum 452 CGGLGTVGWIL
IPBOOZZ19D C==D [14,580) 45
FDGA_HIUMAN | PZ23743 459 LEM3EVVHMD
(HERRRRERE!
rkrionm 459 LEMSEVVHMD

»PRO136Z 179 blocks Combined E-value= 0.2: Flagellar calcium-binding protein (calflagin)] signature
Block Frame Location [(aa) BElock E-walue
PROLIGZH a 1a4-1580 0.zl

Other reported alignments:

79 amino acids---|
PROLIG6AZ ARRAALL: : :BEEEEB:CCCCCC:DDDDD:EEEEEEFFFFFF: : GGGG: HHHHHITITITT

PRO13GZH <->H [166,365) 1163

FCAL_TRYRA|QZ7052 166 FEELDFNGSGSVIFDEF
I 1 |

Unknown 164 wkEIDyAGEGEVsgaky

>IPEOO1E04 145 hlocks Combined E-values= 0.57: DHNA/BNA non-specific endonuclease
Block Frame Location (aa) BElock E-walue
IPEOOLGO4E O 541-567 0.57

Other reported alignments:




TIGRFAMS

o http://www.tigr.org/TIGRFAMS

* Collection of protein families in HMMs built with curated
multiple sequence alignments and with associated functional
Information

e Equivalog- homologous proteins conserved with respect to
function since last ancestor (other pattern databases
concentrate on related seqg not function)

« > 800 non-overlapping families -can search by text or
sequence

e Has information for automatic annotation of function,
weighted towards microbial genomes i

EMBL 32, 2353

European Bioinformatics Institute o2° £325
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All Genomes in the CMR: TIGRFAM Search Results

e proteinfamies

TIGRFAMs/HMMs containing pattern "kinase™

The follwing table contains a list of all TIGRFAMs or His with the pattern "kinase" in its name or accession mymber. Click on the
accession number to get to the HivIMW Profile page on a TIGRFAM. Click on the link below the table to start a new search.

| Name | Accessiond | Common_IName
[6PF2K DF01591 6-phosphofructo-2-kinase

|aakinase |PFOO696 |Amino acid kinase family

|Acetate_kinase |PF008?1 |Acetokinase farnily

|ackA |'IIGR0001 & |acetate kinase

|adeny1atekinase |PFOD406 |Adeny1ate kinase

|APS_kinase |PFO 1583 |Adenylylsu1fate kinase

|apsK |'IIGRO 0455 |adenylylsu1fate kinase

|arcC |'IIGROO?46 |carbamate kinase

|argB |'IIGRO 0761 |acetylglutamate kinase

|asp_kin_monofn |'IIGROO65 5] |aspartate kinase, monofunctional class
|asp_kinases |'IIGROO65? |aspartate kinase

|CDI |PF02234 |Cyclin—dependent kinase inhubitor

|cdk? |'IIGR005? ] |cdk-activating kinase assembly factor (cdk7)
|Choline_kinase |PFO 1633 |Ch-calinexr ethanolamine kinase

|CK_]I_beta |PF01 214 |Casein kinase I regulatory subunit

|CKS |PF01 111 |Cyclin—dependent kinase regulatory subunit
|ermk TIGRO0017 cytidylate kinase

|Cytidylate lin DF02224 Cytidylate kinase

|DAGK _prolzar |PF01 219 |Pr‘okar3rotic diacylglycerol kinase

Text search
results




HMM Profile Page

Accession #: TIGRO0DD16 Name: ackA

Both TIGRFAMs and Pfams are displayed on this page. TIGRFAMs and Pfams are based on Hidden Markov Models or
Hidhds, An HMM is a statistical model for any systern that can be represented as a succession of transitions between
discrete states. Scores are reported both in bits of information and as an E-value. See below for more information on this
TIGRFAM or Pfam and its HiWl.

Example entry

ack® Information: See below for detailed information on this family, including the cutoff score for inclusion in this family and
the average score of genesfproteins in this family. To view all genes with the same EC number, click on the EC Number link.
Tao view rore infarmation on the Rale 1D for this family, click on the Role 1D link.

TIGRFAM Name: acetate kinase
Accession: TIGROOD1E
Trusted Cutoff: 200.00

Isology Type: equivalag
Author(s): Richardson DL

HMM type: TOGA,
HMM length: 416
MNoise Cutoff: 3000

Avyg. Score: 94333 +- 192

EC Number: 2.7.2.1 Role ID: 102 Members of the ackd HWM
Created: Apr 20 1999 Z:05PM Last Modified: Mar 3 2001 2:32PM
References: alirey s the cumend membars of this HMM, includng thoss rod found in the CME Chok on the Profain 1D link fo s
PROSITE: PDOCO0G2E gin regdel for 8 parliculs mesmber of This Tamily
Source: TIGR
Alignment source: clustalw o , _ PROTEIM 1D COORDINATES DATARASE
Comments: function: involved in the activation of acetate to acetyl CoA and the secretion of acetate. during an . — o
growth of the organism, this enzyme is also involved in the synthesis of most of the ATF formed catabolically | CMR: HTD1E53452 Ir-433 GR - CWR
catalytic activity: ATP + acetate = ADP + acetyl phosphate. subcellular location: cytoplasmic. SP: PIFRIT 1395 TWISS-PROTITHEEMEBL
CRE: NI ECF A3 1-400] TMEHE - CHR
Display Hits and Overlaps: To view all CMR proteins that are members of this HWM, click on All CMR Hits. T) LRIH: HITAE 141 1 - LR
overlapping HMMs, click on Any overlapping HMMs?. GP: 1155437 140001 GanBank
CMER: HTDASS0762 1416 TIGR - ChR
All CMR Hits to TIGROOO1E Any Overlapping HWMs? &P: PTI162 405 WSS PROTTIEMEL
CMIR: BBOGZE E-410 TIGR - CHR
RIF: NI RPN |- TR - CIR
Alignment Display: Yiew a multiple protein alignment display for this HWMM. Choose to view the HWMM alignme CMR: NTDIMPLLER = - - =
FASTA ar MSF format and then depress the submit button belaw. Depress the JalView button ta start a prota 5P D31567 1402 SMEE-PROTTrEMEL
program. This program allows the user to view the alignment in different ways (j.e. highlight the identical and si SP: PATHON {500 MBS PROTTIEMEL
acids in the alignment). SP: P1 1866 2394 SWISS-PROTITFEMEL
i i ] g ) b 1L I TSN
|MSF TIGRFAR Alignment j Subrmit | CMR- NTRAECITIR - TGR - CMR
B- e=
. . . GF: 101 roaen 1331 FenBank
Jalview (viewer alignment program):
LR W |- TR - CH
: G 1R 1-207 GanBank
.Jal\-flewl
. SP: 059301 Be =1 WIS E-PROTITEEMEL
CMA: THDZTE 1200 TIGR - CHR




g - cossch = cinsie seq agmines B dassbace Sequence search result

HMMEER Z.1.1 (Dec 1993)
Copyright (C) 139z2-1%98 Washington Uhiversity School of Medicine
HMMER i=s freely distributed wnder the GNU General Public License (GPL).

HMM file: ALL_LIE bin.HMM

Sequence file: hmmp fam-search-23339-990483518 . in

———————————————————————————————— TIGROOOLlE: domain 1 of 1, from 1 to F35: score 963.8, E = 4. Le-ZE6

Query: query sedquence *-rmeskEilLviNaGzEs551KFal fdaenDELyekvPePL1=sGLwErifla
++kit++iNaGEE51EF+1£+++4 tetvw L++GLwEritta

Scores for sequence family classification (score includes all domains): qUErY 1 ——MEKITATHAGSSSLEFQLFEMP-——-SETV-—-LTEGLVERIGIAL 35

Model Description Score E-walus

___________________ ] T TTTTTTT T nariktvnenggkkeeellajadlgedvkfilntlengsdzkIikllsel

TIGRODODLIE acklh: acetate kinase _ J53.8 4. 5e-ISe ++ tet tttgtttetttitdHttAvikd+intlt +++Iik+ltel

PFOOS7T1 Acetate kinase: Acetokinase family 272,86 l.Ze-Z58

qUEery 29 DE-VFTI-SVNGEFNTEVTDIPDHAVAVFMLLNELT---EFGITFD LNET 33

Parsed for domains:
AlIGHEVVHGGek fdSViitdevikkIkdiseLAPLHNpAW]1AGIEaal

Hodel Domain seq-f seg-t huwm-f how-t score  E-walue
_______________________________________________ d+IGHEYVVHGGek £+d458V++tdet+ik+I+diseLAPLHNpA+++GTI+at+
PFOOS71 151 ] I-- 1 297 [] 277.6 1.7ae-758 query 84 DEIGHREWYVHGZEEFSDESVLLTDETIEETEDISELAPLHNPANIWVEIEAFE 133
TIGROOOLlE 151 1 398 [1 1 41 [1 63,8 4. Le-zBE
ElkvlpkabnVAaVFD TaFHyTiPeea Y LTALPyswThehGi REYGFHGTS
Alignments of top-scoring domains: twlpt+++VAVFDTaFHyT+Pe++TLY+1Pv++T+++Gi P+ TGFHGTS
PFOOSY1: domain 1 of 1, from 3 to 383: score 87Z.6, E = 1.Ze-Z58 qUEery 134 --EVLPNVPAVAVFDTAFHOTMPEQSYLYELPYEYYEEFGIREYGFHETE 181
F*-rkilwiNaG3551Kfgl fdakkaegeevlasGlhaErigidnarilagkw
kit iNaGESS1Efqlf+++t  etwl+GLErigit+td+t++s ¥t opr aak 1 LNEp 1 ddLnL IwCHLGNGA Svo vk NGk SiD TEMG £ TPL
quEry 3 EITATNAGESSLEFQLFEMPE-—-ETVLTEGLYERIGIADSYVFTIS- 45

HieTvt+raatlL++pl+dL+ LI+ CHLGHNGAS++Aw++GESIDTEMGETPL

. . . . query 182 HEYVWTERAAELLGRPLEDLELISCHLGHGASTAAVEGGESIDTEMNGFTRPL 231
nggkFEieektajiadHeellkhilntLkesdfgvikdl seIdAvGHEY TG

t+gtE++e t+it+dH+ A+k++1lntl+  +fgtikdl+eld++CHBwVRG . . .
EGLvMGTREGDIDPATI svlactlgmiaddient LNERSGCLLGI=GLEED

query 46 VNGEENTEVTDIPDHAVAVEMLLNELT--EFGITIEDLNEIDGIGHEVVHG 33
+G+H+MGTREGHIDPAtLtyvt+ettgttadt+4nt LHER EGLLGLsG+EED
GekFrtesvlitdeviealkdlielLAPLHNpAiniiGleiadkllppvkdkn Jaery 23z AGVAMGTREGNIDPALIPYIMEETGQTADEVLNTLNEESGLLGISGFREED 281
GekF++svlttdet+i++I+d++eLlAPLHNpAni+GI++++++1lptvt  +
query 24 GEEFEDEVLLTDETIEEIEDISELAPLHNPANIVGIFAFEEVLPNVD--4 141 1RdiedayeEqneqillbikvYrhBiakTIGCsVibsLegr 1DaivVFTCE
1Pdit++at+Egqunetit+tit+w+++Ri+kTIGCsT A4y +DaitFTHG
VAVFDTaFHgTnPeelyLTalPyelyechGCi RRYCFHCTEHRTVagraak query 282 LRDIVEATHEGNERAETALEVFASRTIHETIGEYAAPRMEG--VDATTIFTAG 3Z29
VAVFDTaFHgTmPe++vLT+1Pyetyvet+GiB+YGFHGTEHETVH+raat
ueryy 1ldZ WAWFD TAFHQ THPEQSYLYSLPYEYYEKF GIPEYGFHGTSHEYVTERLAE 191 IGEHEEEVRELVJ.EQ’J. el GleleelHnaaqrsg]-:eva Stan]—:vkil

IGEN++evBetwltglet+CG+++Dp+lin ttgtet+IS+p+Etvk++

ilgkpledlnlItcHLENGaS1iakvknChsvDTSHELTPLEGLVHGTRIG query 330 IGENSVEVRERVLEGLEFMGVYWDPALNN---VRGEEAFISTPHSDVEVM 376

+Lotplidl+lI cHLGNGaSiabv++Gks+DTSMGETPLGHIMGTRESG
query 192 LLGRPLEDLBLISCHLGNGASIAAVEGGESIDTSMGFTPLAGVAMGTRSG 241 _ _
vipTHEElmIaeDhairLtk<—-*
dIDPaivvylastegliadEivnl LNKKSG1LG1=E1s80 1 Rdvedaias tipT+EE+mIatD++rLtk
+IDPa ++v+tettgttadEt ntLNEESGLLG+sG+sSD1Rd+++at+e query 377 ITPTDEEVMIARDUVVRLAKE 335
query 247 NIDPALIPTIMEKTGQTADEVLNTLNEESGLLGISGFSSDLEDIVEATHE 291
£



PIR-ALN

http://www-nbrf.georgetown.edu/pirwww/
search/textpiraln.html

Database of annotated protein sequence alignments
derived automatically from PIR PSD

Includes alignments at superfamily (whole sequence),
family (45% identity) and domain (in more than one
superfamily) levels

3983 alignments, 1480 superfamilies, 371 domains
Can search by protein accession number or text

EMBL
European Bioinformatics Institute




PROTOMAP

 http://www.protomap.cs.huji.ac.ll

« Automatic classification of all SWISS-PROT proteins into
groups of related proteins (also including TrEMBL now)

e Based on pairwise similarities

« Has hierarchical organisation for sub- and super-family
distinctions

o 13 354 clusters, 5869 = 2 proteins, 1403 = 10
o Keeps SP annotation eg description, keywords
e (Can search with a sequence -classify it into existing clusters

EMBL 32, 2353

European Bioinformatics Institute 838° 3838




DOMO

 http://lwww.infobiogen.fr/srs6bin/cgi-bin/wgetz?-
nage+LibInfo+-lib+DOMO (SRS)

o Database of gapped multiple sequence alignments from
SWISS-PROT and PIR

« Domain boundaries inferred automatically, rather than
from 3D data

e Has 8877 alignments, 99058 domains, and repeats

« Each entry Is one homologous domain, has annotation on
related proteins, functional families, evolutionary tree etc

EMBL sighals ot Gt

European Bioinformatics Institute e o8 H




ProClass

 http://pir.georgetown.edu/gfserver/proclass.nhtml

* Non-redundant protein database organized by
family relationships defined by Prosite patterns
and PIR superfamilies.

 Facilitates protein family information retrieval,
domain and family relationships, and classifies
multi-domain proteins

e Contains 155,868 sequence entries

EMBL
European Bioinformatics Institute o338 8355




SBASE (Agricultural Biotechnology Centre)

e http://sbase.abc.hu/main.html

 Protein domain library from clustering of functional and
structural domains

 SBASE entries - grouped by Standard names (SN groups)
that designate various functional and structural domains of
protein sequences- relies on good annotation of domains

e Detects subclasses too
o Can do similarity search with BLAST or PSI-BLAST

EMBL

European Bioinformatics Institute o2%° 8532




Integrating Pattern databases

e MetaFam
e |ProClass

e CDD
e InterPro

EMBL

European Bioinformatics Institute $e5eses oolS Sois




METAFAM

e http://metafam.ahc.umn.edu/

 Protein family classification built with Blocks+,
DOMO, Pfam, PIR-ALN, PRINTS, Prosite,
ProDom, SBASE, SYSTERS

« Automatically create supersets of overlapping
families using set-theory to compare databases-
reference domains covering total area

» Use non-redundant protein set from SPTR & PIR

EMBL

European Bioinformatics Institute




|IProClass

* http://pir.georgetown.edu/iproclass/

 Integrated database linking ProClass, PIR-ALN,
Prosite, Pfam and Blocks

e Contains >20000 non-redundant SP & PIR
proteins, 28000 superfamilies, 2600 domains,
1300 motifs, 280 PTMs

» Can be searched by text or sequence

EMBL

European Bioinformatics Institute o3s® 8383




CDD Conserved oD [ mrsmsn i

Domain Database

http://www.ncbi.nlm.nih.gov:80/Structure/cdd/cdd.shtml
Database of domains derived from SMART, Pfam and

contributions from NCBI (LOAD)
Uses reverse position-specific BLAS

(matrix)

Links to proteins in Entrez and 3D structure
Stand-alone version of RPS-BLAST at:

ftp:/Incbi.nlm.nih.gov/toolbox

EMBL
European Bioinformatics Institute




NCBI

Pubhied

ZDD0 Help

Hel

ed o pt jons
QI DART

brzhitecture

MMOE

MCBI's structure
dat

Zn30 3.0

Froteins often contain several modules or domains, each with a distinct
evolutionary origin and function. The CO-Search service may be used
to identify the conserved domains present in a protein sequence:

Run CD-Search:

Search Databasze: IAII - 3347 PasMs =]
Enter query as PruteinlSequence in FASTA format j

Submit Query I

v.
4 F

Read about FASTA format description, click here for advanced options.

Computational biologists define conserved
domains hased on recurring sequence
patterns or matifs. COD currently contains
domains derived fram two popular collections,
Smart and Pfam, plus contributions from
colleagues at NCEI. The source databases
also provide descriptions and links to
citations. Since conserved damains
correspond to compact structural units, CDs
contain links to 30-structure via Cnal
whenever possible.

To identify conserved domains in a protein sequence, the CO-Search
service employs the reverse position-specific ELAST algaorithm. The
fuery sequence is compared to a position-specific scare matrix
prepared from the underlying conserved damain alignment. Hits may he

CDD homepage




CD-Search

EP5-BLAST 2.2.1 [Apr-13-2001]
Query= local sedquence: earC

(390 letters)

Databage: ocasis_sap.vwl_ £l
2347 PEEM=; £E59 460 total columns I eS' I

IHDuse—Dver hoxes to display more information

1 =1 10w 150 2nn 50 300 350 Sa0

*

HEW Show |c|ther proteins containing these domains

Seore E
PEEMs producing significant alighuments: (hits)  walue
Pfam|pfam00001 Ttm_1, T transmembrane receptor (thodopsin family) 184 Te-43
grl|Pfamfpfam00001, Ttm 1, 7 transmembratie receptor (thodopsin family).
Add | query to multiple alignment, display I Lp ta 10 "’I sequences Im'i's't similar to the query =1

Ch-Length = 254 residues, 299_6% aligned
Score = 184 bits (467), Expect = Te-48

Query: &7 NAFVIATVYRETREELHTPANYLIASLAVTDLLYVSILVHPISTHYTVIGEWTLGQVWCDFITL 126
Sbjet: £ NLLVILVILETEELRTPTHIFLLNLAVADLLFLLTLPPWALYYLVGCDWVFGDALCELYG &1

Query: 1E7 SEDITCCTASILHLCYVIALDETWATITDAVEYSAFRTPERAAVMIALVIIVFEISISZLPPFF 186
Ebhject:  &E ALFVWNGYASTILLLTATSIDEYLATVHPLEYRRIRTPRRAEVLILLVIWLALLLALPPLL 121

Query: 127 —--TRQAFKAEEEVSECYVHNTDHILTTVYSTVEAFYFPTLLLIALYGRIYVEARSREILEQTE Z44
Ebjet:  1EZEZ FEWLRTVEEGHTTIVCLIDFPEEEVERSYVLLETLVGFVLPLLVILVCY----TRILRB--- 174

Query: 245 HNRTGERLTRAQLITDSIPGSTSSVISINSEVEDVESESGEIVIVNQVEVEVEDALLERERL 304
Sbiet: 175  mmmmmmmm TLEKBARSQRSLER 188

Query: 305 MAARERFATETLGIILGAFIVCWLPFFIISLVMPICEDACT-FHLAIFDFFTWLGTLHNEL 363
Sbijet: 183 RESSERFAAFMLLVVVVVFVLCULPYHIVLLLDSLCLLSIWEVLPTALLITLWLATVIEC Z48




DART: Domain Architecture Retrieval Tool

Hucleotide Frotein Genome Structure

? B - B DART
?tr;i

Sequences with sinilar donain architecture

T e—  —

G-protein—-coup led

Eacee  e— N ——
hupothetical prote
H. fascicularis

e e— N e

C-G chemokine rece
H. lewcophasus

W7 e— N e

C-G chemokine rece
H. lewcophasus

0 e— N e

C-G chemokine rece
H. lewcophasus

e e— N e

C-G chemokine rece
H. lewcophasus

T e— N e

C=C chemokine rece
M. lewcophasusz

a3 e— N e

C=C chemokine rece
M. lewcophasusz

T e— N e

C=C chemokine rece
M. lewcophasusz

Result page: Previows 1 2 3 4 5 & 7 & 9 10 11 Hext

Subzet |b§.r selected domains:

r - pfam00001 T 1, T transmembrane receptor (thodopsin famdly).




CD-Browser
CD: ACTIN

Description: Actin, ACTIN subfamily of ACTIN/reBfsugatkinase/Hep70 superfamily

CD status: Full-length sequences, including 3D structure if known, Aligiment from source, reindexed
to representative

Source: Zimatt
Created: 24-2pr-2001

Taxonomy spanmned: Eukaryota->= [3] from Alveolata

[1] from Diplomonadida
207 from FungiMietazoa group

[1] from Myeetozos
[2] from Vidiplantae

Aligned sequences: 22
Representative: Consensus sequence:

Aligned range: 1-374

Seq‘u,e]‘u:e: TPAIVIDNGECT IFAGFAGEDFDQUVVFR S IVCRPED CECNVEDAFD TFVEDEAQERRCEL
ELEYPIEHGIVENWDDMEEINDYTFFHELKVEPEEHFVLLTEPPLNPESNEEETLETIMFE
EFNFRALYIATQAVLELYASCERT TCLYWIDSCDEV THY VI VVD CYVLPHATERID TACED
LIDTLEELLEELCGTOFNE S AEFEIVRETEEELCYVAED FEKENFFARESSESSELTETTE
LPDGHTIEVGNERFRIPEILFSPELIGLEQEGIHELVYESIQECD IDWVRED LYENIVLEG
GETLIPCFGERLEFKELELLAPFELEVEVIAP PD DK TAVWLCCEILASLETFEDIWISKEEE
YTEEHGEQIVERECF

@ This CD alignment inchides 3D structure. To display structure, downlo ad CndDvd 0l

Wienn Alignment showing | upto10 LI |tnp listed sequences LI Reset |
& Alisnedchains  ® LaunchCn3D O FASTA with gaps Coneervation color theeshold: |2.D bits 7]
A1 chains HTML Display Phoylip fortmat Alignment width: IEU v|
% Virtual Bonds ' TextDisplay 0 See ASN1file
A Atoms

CDD
example
entry

pick aligned secquences (will be added to selection above)

| 3D | PDB-I/gi |Definition

|

|

| - o ‘M |Chaj.n & Stracture OF Dictyrostelium Discoidewm A ctin Complexed With Mg Atp And Human Gelsolin Segment 1. [CD]
| r |m éSacchammyces cerevisiae chromosome X, complete chromosome sequence [CD)

| M |113205 | ACTIN, CYTOPLASMIC [CD]

| - 51168336 EACTIN II (CENTRACTIN-LIKE FROTEIM) [CL]

l r !1?03155 ACTIN [CD]




[T 1:HP 012454 548 kDa actin-related proiein; Arpdp [Saccharomyces cerevisiae]

Locus NP_0LlZ4E54 489 aa PLN Z0-APR-Z001
DEFINITION EL£4.8 kDa actin-related protein; Arpdp [Saccharowyces cerevisziae].
ACCESSION HNP_01F4E54

PID ge3ZE380

TERSION NP_01lZ454.1 GIL:&3EZ2380

]
DESOURCE BREFSEQ: accession NC 0011471
KETWORDS . I I l
S0URCE baker's wyeast.

ORZANTIEM Saccharowmyces cerevisiae

Eukaryota; Fungi; Ascomycota; Saccharomycetes; Saccharomycetales;

Saccharomycetaceas; Saccharomyoces.
REFERENCE 1 fresiduess 1 to 489
ATTTHORS Galibert ,F., Alexandraki,D., Baur,i., Boles,E., Chalwat=zis , N.,

Chuat.,J.C., Coster ,F., C=ziepluch,C., DIe Haan M., Dowmdey H.,
Lurand,P., Entian K. I., Gatius, M., Goffean A, Griwvell,L_A.,
Hemnemann A, Herbert , C.J., Heumarn K., Hilger,F., Hollenberg, C.FP.,
Huang M. E., Jacq,C., Jauniaux,J.C., Eatsoulouw,C.,
Earpfinger-Hartl, L. et al.
TITLE Complete maclectide sequence of Saccharomyces cerewisiae chromosome
H
JOUTRMAL EMEOD J. 15 (3, zZ031-z04% (1336
MEDLINE SEE08450
REFERENCE z fresiduess 1 to 489
ATTTHORS Goffeau A , Barrell ,B.:., Bussey H., Dawvis,B.W., Iujon . E.,
Feldwann  H. , Galibert ,F., Hoheisel,J.DI., Jacg,C., Johnston M.,
Lowis,E.T., Mewes H.W., Marakawi,Y., Philippsen,P., Tettelin H. and
Oliver , 5.0G.
TITLE Life with &000 genes
JOUTEMAL Boience E74 (LEZ87), Ed4E (1936)
MEDLINE Q7002444
REFERENCE 2 fresiduss 1 to 489
ATTTHORS Saccharomyces Genome Database (yeast-curatorf@gencomne. stanford. edu).
TITLE Direct Submission
JOTTEMAL Subnitted (17-NOW-1293%) Department of Genetics, Stanford
niwversity, Saccharomyces Genome Database, Stanford, CAL 9430E-51z20,
msa
COMIMENT DREFEEQ: This reference sedquence was provided by the Saccharomyces
Genome Database (SGD) .
Method: conceptual translation.
FEATUTRES Location/ualifiers
Source 1..48%
Forganism="%accharomyces cerevisiae"
fstrain="5z83C"

fdb_xref="taxon:493E"
Sohromosome="¥"
EMBL Protein 1..489
fproduct="54_.3 kDla actin-related protein"
European notemhrpdps
CDha 1..489




InterPro
INTERPRO

e http://www.ebli.ac.uk/interpro

o Integration of different signature
recognition methods (PROSITE,
PRINTS, PFAM, ProDom and SMART)

EMBL

European Bioinformatics Institute e o8 H




InterPro release 3

Built from PROSITE, PRINTS, Pfam, ProDom, SMART, SWISS-PROT
and TrEMBL

Contains 3915 entries encoded by 7714 different regular expressions,
profiles, fingerprints, Hidden Markov Models and ProDom domains

InterPro provides >1 million InterPro matches hits against 532403 SWISS-
PROT + TrEMBL protein sequences (68% coverage)

Direct access to the underlying Oracle database

A XML flatfile is available at ftp://ftp.ebi.ac.uk/pub/databases/interpro/
SRS implementation

Text- and sequence-based searches

EMBL
European Bioinformatics Institute o338 8355




EMBL
Europeal

InterPro Home

InterPro Home

Text Search

Databases

Documentation

FTF Site

Seguence Search

Upcoming events, new documents.

= |nterPro Workshop Announcement
= InterPro Paper in NAR (Adobe PDF format)
= List of InterPro to GO mappings

InterPro release 3.1 (May 2001 was built from Pfarm 6.0, FEINTS 300, PEOSITE 16,35, Prolom
20011, SMAET 3.1 and the current SWISS-PREOT + TrEMBL data. This release of InterPro contains
395 entries, representing 991 domains, 2845 families, B4 repeats and 15 post-translational
modification sites.

InterPro iz a useful resource for whaole genome analysis and has already been used for the proteome
analysis of a number of completely sequenced organisms. A prefiminany proteome analysis was also
produced for the human genome. Please refer to the protecme analysis pages.

Further information on InterPro can be found in the Documentation page, which includes links to the
telease notes |, the user manual, a list of deleted InterPro _entries, the dataflow scheme of the
database, a fully annotated sample_entry and references for the member databases. Faor publications
please cite:

R Apweiler, T.KAlwood, A Balroch, A.Balterman, E.Bimey, MBiswas, FBuchey, LCerutli F.Corpet
MOR Craning, R.OWbIn, L Falquet W Fleischimann, JGoUZy, H Hekmjakob, N AW, [Johassen, D.Kann,
A Eanapin, Y Earavidopowiow, FLopez, BMar N OMwdery TAMOinn, MPagni FAervant U4 Sigrist
EM Zdobinoy.

The InterPro database, an integrated documentation resource for protein families, domains and
functional sites, Mucleic Acids Research vol 29(17:37-40.

Far infarmation, comments and [/ or suggestions on the InterPro database, please email us at
interhelpiEebi.ac. uk




InterPro

InterFro Home

InterPro Text Searches

Text Search

Databases

Documentation

This page allows you ta search the InterPro database by keywaord. If wou are looking far
somewhere to locate patterns in your protein sequence, use the "Sequence Search' link to
the left.

FTP Site

Oracle Search - Simple, but Fast!

Sequence Search

EMBL

Y'ou can use this search box to search for InterFro, Pfam, PRINTS, Prosite, ProDam,
SWISS-PREOT, TrEMEL accession numbers and names, database names, and
entry_types. You may combine more than one search term with 'AMDY, & 'OR Y, WO
and 'l'; vou may alzo use wildcarded expressions (eq. bar®).

Enter search terms here :

Ihuman transporter Search |

SRS Searches

The SRS search system allows more complex queries, but will take longer to return
results to you. Followe thiz link to go to the main SRS page.

European Bioinformatics Institute




InterPro

InterPro Simple Search

You can use this page to search for InterPro, Pfam, PRINTS, Prosite, SWIS5-FEOT,
TrEMEL accession numbers and names, database names, and entry_types. You may
combine more than one search term with ‘ARDY & C"OR Y 'WOT and 'Y you may also

use wildcarded expressions (eg. bar*).

Enter search terms here...

|human transporter

Search |

Search results for 'human transporter'

Click on the links below to jump to individual InterPro entries.

Entry Entry hame

IPRODOOYE |K-CI co-transparter

IPROD0G22 | K-C| Co-transpaorter type 1 (KCC1)

IPRO00OS0Z |Faciltated glucose transporter family

IPRO00&4S |GlpT family of transporters

IPROD1066 |Sugar transporter

IPROD1204 |FPhosphate transporter family

IPROD1902 | Sulfate transporter

IPROD2259 |DCelayed-early response proteinfequilibrative nucleoside transporter

IPROD2293 |Permease for amino acids and related compounds, family | 023
EMBL IPRO0Z2435 |Moradrenaline nedrotransmitter transparter ?3;8;8'
European Bioinforms |IPR0O02436 |Doparmine neurotransmitter transporter sasss:

IPROD2437 | Serotonin (5-HT) neurotransmitter transporter K




Facilitated glucose transporter family

InterPro

IPROOOB03; Gluc_transporter (matches B5 proteins)

Facilitated glucose transpaorter family

Family @

03-0CT-1999 (created)
02-mAR-2000 (last rmodified)

PRO017Z; GLUCTRMSPORT (31 proteins)

IPROOS6ES; Sugar transpaorters (260 proteins)

IPRO0Z43S; Glucose transporter type 1 (GLUT1) (8 proteins)
IPRO0Z2440; Glucose transporter type 2 (GLUTZ) (5 proteins)
IPRO0Z2441; Glucose transporter type 4 (GLUT4) (2 proteins)
IPRO0Z44%: Fructose transporter (GLUTS) (5 proteins)

IPRO0Z345: Glucose transporter type 3 (GLUT3) (7 proteins)

transport (GO0006510)

glucose transporter (S0:0005355)

rnernbrane fraction (G000005624)

The ability to transport glucose across the plasma membrane is a feature commaon to nearly all cells, fram simple bactena through to highly
specialised mammalian neurones. Facilitative glucose (and fructose) transport is mediated by members of the GLUT transporter family. These
are glycosylated transmembrane (Th) proteins that transport glucose in a passive (i.e., energy-independent) manner. In consequence, they
can only transport glucose down its concentration gradient. Currently, five such mammalian transporters have been cloned and functionally
characterised [1, 2, 3]. Four of these transport glucose (GLUTT-4), whereas GLUTS preferentially transports fructose. A sixth cOMA, encoding
an apparent glucose transporter, was cloned but was found to be a pseudo-gene (GLUTE) [4]. Similarly, another cOMA thought to encode a
glucose transporter that was targeted to the endoplasmic reticulum was eventually realised to be an experimental cloning artefact (GLUT?) [5].

The five confirmed isoforms are expressed in a tissue and cell-specific manner, and have been found to exhibit distinct kinetic and regulatory

properties, presumably reflecting their specific functional roles in these locations. Hydropathy analysis reveals they have 12 presurmed T

domains, and that they belong to a much larger ‘'major facilitator superfamily’ of 12 TM transporters that are involved in the transport of a variety
. o ' ' . e ' . B . . S ' ot P . o . -




InterPro

Tree display for IPRO00B03

The tree below shows the zelected InterPro entry, the path to the root of the tree, the imme diate
children and the wrmediate children of the selected entry's parent (1L e. the entry's siblings).

To return to the fiull entry for this accession number, click here

IPRO01066 [focus] » | IPRO00803 [focus]

IPR002439 [focus]

Sugar transpaorter Facilitated glucose
{transpaorter family

Glucose transparter type 1
(GLUT1)

IPR002440 [focus]

Glucose transporter type 2
(GLUTZ)

IPR002441 [focus]

Glucose transporter type 4
(GLUTH)

IPR002442 [focus]

Fructose transporter
(GLUTS)

IPR0O02945 [focus]

Glucose transporter type 3
(GLUTS)




The five confirmed isofarms are expressed in a tissue and cell-specific manner, and have been found ta exhihit distinct kinetic and regulatory
praperties, presumably reflecting their specific functional roles in these locations. Hydropathy analysis reveals they have 12 presumed Thi
damains, and that they belong to a much larger 'majar facilitatar superfamily' of 12 Th transparters that are invalved in the transpont of a variety

of hexoses and other carbon compounds, including: bacterial sugar-proton symporters (H Aoylose and HY Zarabinose); bacterial transporters of
carboxylic acids and antibiotics; and sugar transporters in various yeast, protozoa and higher plants. Mevertheless, amino acid identity within
the superfamily may be as low as ~28% [6, 7]. Besides the 12 presumed T domains, the most characteristic structural feature of the
superfamily is the presence of a five residue matif (REGRR, where X is any amina acid). In the GLUT transparters, this matif is present in the
presumed cytoplasmic loops connecting Th damains 2 with 3, and also 8 with 9. The 12 TM transparter supefamily appears to be structurally

unrelated to the MNa*-coupled, Ma™/glucose co-transporters (SGLT1-3) found in the intesting and kidney, which are able to transport glucose
against its concentration gradient [3].

Comparisan of the hydropathy profiles for GLUT1-5 reveals that they are virtually superimposable, despite the fact that their primary structures
may differ by up to 60%. Of the presumed T damains, the fourth, fith and sixth are the most highly conserved, and conserved residues are
also found in the short exofacial loops joining the putative Th regions. The presumed cytoplasmic M- and C-termini, and the extracellular loop
between the first and second Th! domains, show the greatest divergence, both in terms of primary structure and size.

= P4BE9E GTR1_CHICK
= Q01440 GTR1_LEIDO

“iew examples

1. Gould G, Bell Gl
Facilitative glucose transporters: an expanding family,
Trends Biochem. Sci. 150 18-23(1990). [MEDLIMNE:S0194563] [PLIBO0O0S353]
2. Bell 5.1, Burant C.F., Takeda J., Gould G.WY.
Structure and function of mammalian facilitative sugar transporters.
J. Biol. Chem. 268(26); 19161-19164(1993). [MEDLINE: 2357 4555] [PUBO000G044)
3. Mueckler M., Caruso C., Baldwin 5.4, Panico k., Blench |, Morris H R, Allard V.., Liender G.E., Lodish H.F.
Sequence and structure of & human glucose transpotter.
Science 229: 941-945(1985). [MEDLIME:S5272585] [PUBOO00S09E]
4. Kayano T., Fukumoto H., Eddy R.C., Fan Y., Byers M.G. Shows T.B., Bell G.I.
Ewidence far 2 family of human glucose transporter-iike protelns.
J. Bial. Chem. 263 15245-15248(1988). [MEDLIMNE:GI005414] [PUB0000Z454)
5. Burchell A,
A re-evallation of GLUT 7
Biochem. J. 331; 973(1893). [MEDLIMNE: 93004677 [PUBO000G047
6. Maiden M.C.J., Davis E.Q., Baldwin 5.4, Moore D.C.M., Henderson P.J.F.
Maramalian and bacterial sugar transport proteins are hormologous.,
Mature 325: B41-643(1957). [MEDLINE:S7 115865 [PUBOOON3999]
7. Marger M.D., Saier M.H.Jr.
A major supsrfarmily of transmermbrane facilitators that catalyse wniport, symport and antipor.
Trends Biochem. Sci. 18: 13-2001993). [MEDLIMNE:H3174460] [PLBO0002395]
8. Hediger M A, Coady M.J. | lkeda T.5., WWright E.M.
Expression cloning and cONA sequencing of the Nat/glucose co-transporter.
Mature 330(6146); 379-381(1987). [MEDLIME:B3065556] [PLIBO000E045]

Table all Graphical all Condensed graphical wiew




= Help for : graphic key - Netscape

::":'-l.i'..'. o 1
I ! l l e [ P l 0 Graphical match display legend
The table below shows the colour coding used in the
graphical match display. The extent of the bars denotes
the region on the protein sequence that the selected
; method matches.
InterPro - Proteins matching IPROD0803 True Unknown
PRINTS | — = | — —
Table Graphical =
“' PROSITE| ———— | — —
Grid shows 10aa mtervals, first mark at posthon 0. Mowve the mouse over a match to see more il
information in the status ine of vour browser window. PROSITE| —=——— | — —
profile
PFAM — o | —— —
lterm 21-40 of 91 212345~ ProDom |— e |N/3
5 : See also :
Protein Match Display
gfllaszsigﬁlw IPRO00803 PRO0172 = = = = = =  GLUCTENSPCRT
P11168 IPEO0D1066 P300216 = STTGAR, TEANSFOR]
IPEOD10&E PE0O021Y — SITGAE. TEANSPOR]
IFEO01066 PEOO1T] —= = = s SITGETEMNEPORT
TPEO0T0EE P (10103 — . oo fr
IPEO02440 PEO1151 = o = GLUCTESPORTZ
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% Help for : table legend - Netscape

InterPro - Proteins matching IPRO01066

'I_'ahle Sraphical

Tabular match display legend

The single letter codes after the amino acid ranges in
this table denote the status of each individual match.
Fossible values are shown in the table belowe

T True

F Falze Posttive
I False Megative

F FPartal
Y Toknown

331341 T

PS00216 |PS00217 |PR00171 |PF00083
P39637 YWFA_BACSU 19-406 T
P39843 BMR2_BACSU 65-81T 17-398 T
P39850 CAPA_STAAU 175-200 F
P39924 HXTC_YEAST 370-387 T| 169-194T|  68-78T| 60521T
164-183 T
378-338 T
423444 T
446-458 T
P39932 STL1_YEAST 347-364 T N 30488 T
P40441 YIRO_YEAST 263-280T|  62-87T 2416 T
P40474 YIM1_YEAST 117-133 F 61-539 T
P40475 YIMO_YEAST 125-141 F 71547 T
P40862 PROP_SALTY = =
P40885 HXT9_YEAST 373-390T| 172-197T|  72-82T| 645267
167-186 T
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Proteins belonging to InterPro entry
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Proteins sharing an InterPro "Domain" with GTR1 BOVIN (P27674)
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InterPro

InterFro Home

InterProScan

Text Search

Databases

Documentation

This form allows you to query your protein sequence against InterPro. I you wish to use this facility
during a course, or if you hawve any problems or suggestions, then please contact at
suppontichebi ac Uk

FTFE Site

1. Protein Sequence

Sequence Search

Flease either enter (or cut and paste) your protein sequence into the text box below, or, if you have
the seguence in afile on your computer, click the 'Browse' button to upload it directly (you will be
given a file selection window if you choose this option). If you need help on sequence formats, this
page details various commaon formats.

Enter or cut and paste protein sequence here,

B

Kl _»I_I
_orupload sequence from a local file | Browse... |

2. Query Mode

You can either wait for the search results to be returned in the web browser window, or choose to
have them sent to your email address on completion. The latter may be useful, as some searches
will take a considerable time to complete.




InterProScan

 PROSITE patterns: ppsearch
 PROSITE profiles: pfscan
e PFAM HMMs: hmmpfam
* PRINTS fingerprints: fpscan
e ProDom
« SMART
* eMotif derived PROSITE pattern
e« TMHMM
e SignalP
EMBL

European Bioinformatics Institute




InterPro search Results.

1 Query Sequence submitted Length 210 aa.

InterPro Results of PPsearch (Results of PFScan |Results of FingerPRINTScan |Results of HMMDecypher
against PROSITE against PROSITE |against PRINTS against PFAM-A
IPROD0O5SSS PS00858 PS50042 PEOOOZY
Cyclic [30-46] [24-124] [18-112]
nucleotide-binding
domain PS00859
[71-84]
IPRO01808 PS00042 PRODD24 PEO0325
Bacterial regulatory |[165-191] [166-183] [166-197]
proteins, Crp family [182-198]
IPROO0OSS8S PSO02EE — = CHMMP_BINDING_1 Cyelic nucleotide-binding domain
PS003RS " CMNMP_EBINDING 2
PE50042 — CMNMP_BINDING 3
FEOO02T — e—— cHMP_binding
IPRO01808 pSonn4z —— HTH_CRF_FAMILY Bacterial regulatory proteins, Crp family
PRO00OZ4 e HTHCRF
PEOO325 o D
L TET tormatted.
Civio L

European Bioinformatics Institute




PRINTS detailed results

ANX3 MOUSE

Annexin type 111

1TES

1TEH ANNEXINIII 4, 257972e-28 Anniexin type III signature

1TEH ANMNEXTIN 1.017764e-65 Anmexin family signature

1TEH AMMNEXTINWY 5.020715e-56 Anmexin type ¥ signature

1TEH ANNEXINIWV 4, 20203%9e-55 Anmniexin type IV signature

1TEH ANNEXINWVI 2.077635e-46 Annexin type VI signature

1TEH ANNEXINI J.704d0d7e-46 Annexin type I signature

1TEH ANNEXINII l.2632060e—-42 aAnnexin type II signature

1TEF

=2TES

2TBT FingerPrint No.Motifs SumId LreTd Proficore Ppvalue Ewralue Graphican
ZTBH ANMEXINIII 8 of 8 7.4e402 92 7153 L.3e-93 4. 3e-88 ITITIITIII
ZTBH ANMEXIN & of 7 362.54 60, 42 3781 1l.3e-70 le-65 ITIITI.T
Z2TBH ANMEXINV & of &8 358.81 Lo, a0 4121 le-60 Se-L6 I.ITII.II
ZTEH ANNEXINIWV 7 of & 415.08 Lo, 30 4449 L. 3e-80 4. 2e-55 IT.ITITIII
ZTEH ANNEXINVI 7 of & 375.2Z S3.60 3923 Z2.6e-51 2. 1le-46 ITIITI.II
Z2TEH ANNEXINI & of & 333.30 55.55 3475 d.6e-51 3. 7e-46 ITIIII.T
2TEH ANNEXINII & of & 345.13 57.52 3496 l.6e-47 1l.3e-42 LITIIILIT
ZTEN HEATSHOCETO 2 wf 9 6l1l.51 30.91 425 0.00013 10 dil... .
ZTEBN HNAHEXCHMGRZ z of 16 &8.16 34.08 432 0.o00037 = i.T.....
ZTBN CCYSTOEMNINAR 2 wof 7 &0.29 30.15 346 0.o013 le+02 i.I.
ZTBF

ITES

IJTET MotifName No.Mots Id3caore PL£3core Pwalue Jequence

STEH ANNEXINIII 1 of & B83.33 51z 2.5%9e-06 TWVGPRGTIED

STEH ANNEXINIII 2 wof & 9z2.75 1069 c.22e-16 RGLGTDEETLINILTERSHNAQRQ

STEH ANNEXINIII 3 waof § 96.05 556 2.72e-12 LEGDLLIGHFEHVMWVALYV

ITEH ANMNEXINIII 4 of &8 92,42 ooz 4. 44=-16 LEESMEGTGTDEDALIEILTTR

JTEH ANMEXINIII E of &8 090,45 346 L.76e-04 TIVYERES

JTEH ANMNEXINIII & of & 92,59 1436 l1.00e-16 LY¥NAGENEWUGTDEDEFTEVLCLESFERQ

JTEH ANNEXINIII 7 of & 98.7Z 1253 1.00e-16 EGAGTDEFTLNRIMVIRSEIDLLDIR

SJTEH ANNEXINIII 5 of & B92Z.86 659 1.33e-08 DTSGEDYRETVLLEIC

STEE

SJTEH ANNEXIN 1 of 7 A60.39 7149 J.47e-14 ERGLGTDEETLINILTERSIAQERQ]

STEH ANNEXIN 2z wof 7 51.85 447 l.56e-0% LEGDL3GHFEHVMWVALYV

STEH ANNEXIN 3 waf 7 &5.40 716 5.27e-14 LEEIMEGTGTDEDALIEILTIR

ITEBH ANMNEXIN 4 of 7 L53.16 720 1.33e-15 LYNAGENEWUGTDEDEFTEVLCLERZFERQ

ATHH ahhEXTH i nf 7 59 31 GEA H3.14=-13 LEGAGTDEFTLNETMYARSET —




SUMMARY

 Many different protein signature databases from
small patterns to alignments to complex HMMs

* Have different strengths and weaknesses
* Have different database formats

e Therefore: best to combine methods, preferably
In a database with them already merged for
simple analysis with consistent format
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EMBL sasss
European Bioinformatics Institute




Protein Secondary Structure

« CATH (Class, Architecture, Topology, Homology)
http://www.biochem.ucl.ac.uk/dbbrowser/cath/

o SCOP (structural classification of proteins) -hierarchical
database of protein folds
http://scop.mrc-Imb.cam.ac.uk/scop

 FSSP Fold classification using structure-structure
alignment of proteins
http://www2.ebi.ac.uk/fssp/fssp.html

« TOPS Cartoon representation of topology showing
helices and strands http://tops.ebi.ac.uk/tops/
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