








bioinformatics in the 90s

primary databases containing understanding functions and
large-scale experimental data utilities of individual genes
In genomics and proteomics or proteins

¥ bioinformatics now

secondary databases (knowledge understanding functions and
bases) containing accumulated utilities at the molecular,
biological knowledge cellular and organism levels

' bioinformatics in the future

a complete computer understanding basic principles
representation of the cell = of the higher complexity of
and the organism biological systems
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'DNCBIBlast:gi|4885135|ref|... ¥ ==

€ C|l % blast.ncbi.nim nh.goy » O F-

e, BLAST
<

Home RecentResults = Saved Strategies = Help

@ Your search is limited to records matching entrez query: txid9606 [ORGN].

Edit and Resubrit  Save Search Strategies B Formatting options. BDownload

il4885135[refNP_005445.1| cerberus 1 [Homo...

Query ID |cl|92405 Database Name nr
Description gi|4885135|ref|NP_005445.1| cerberus 1 [Homo sapiens] Description 2l non-redundant GenBank COS translations+POE+5wissProt+PIR+PRF
Molecule type amino acid excluding environmerntal samples from WGES projects
Query Length 267 Program BLASTP 2.2.20+ P Citation

Other reports: BSearch Surmmary [Tagonomy reports] [Distance tree of results]

¥ Graphic Summary

¥ Show Conserved Dormains

Putative conserved domains have heen detected, click on the image below for detailed results.
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[ MBI Blast: gif45551 35 ref ...

&= C ¥ htp/blast.ncbinim.nin.goy Blast.og P 0O~ F-
¥ Descriptions ]
Score E =
Gemquences producing significant alignments: (Bitz] Walue I |
ref|NP 005445.1 cerberuz 1 [Homo sapiena] »sp|095813.11CERL_... _550 Ze-156 DE
gb | 48HE949].1 Cerberus 1 [Howo sapiens) _ 548 Ge-156 E
ob [AMHED405,1| Cerberus 1 [Homo sapiens] _5a7 2e-155 E
oqh | AATO3975.1 Cerherus 1, cysteine knot superfamily, howmolog... 547 2e-155 E
b | AAHE3371.1 CER] protein [Howo sapiens] _ 544 le-154 E
gb | A8HEA503. 1 Cerberus 1, cysteine knot superfamily, howmolog... _535 Le-153 E
gh |EATE4336. 1] DAN domain family, member 5, isoform CRA_a [Ho... J0.1 ge-12 E
dhy |[BACO4A5453. 1| wunnawmed protein product [Homo sapiens] >gb|EA... £5.7 le-11 E
ref|NP 037504.1 gremlin-1 precursor [Homo sapiens] >=spl06056... £9.3 le-11 EE
ref |[NP 689867.1 dante precursor [Homo sapiens] >sp|Q8We07.1... £68.8 le-11 DE
b |EAN92269.1 gremlin 1, cysteine knot superfamily, howolog ... £7.4 de-11 E
ref|NP 0719143 grewlin 2 precursor [Homo sapiens] >splQ9H77... £2.4 le-09 DE
b | AAHARE32. 1 Gremlin 2, cysteine knot superfamily, howolog ... £2.0 Ze-09 E
ref|NP 0024458.2] mucin 2 precursor [Homo zapiens) 46.6 9e-05 EE
sp 002817, 2 |MOCZ HUMAN FRecName: Full=Mucin-Z; Short=M0OC-2; &l... 46.86 Se-05 E
ref|NP 577421.2| neuroblastona, suppression of tumorigenicity... 45.8 Ze-04 DE
b |AdA59164.1| MUCZ 45.4 Ze-04 E
b |EA¥02421.1] mucin 2, oligomeric mucus/gel-forming, isoform... 45.1 Ze-04 E
ref|NP 005371.1| mneuroblastona, suppression of tumorigenicity... 45.1 Ze-04 DE
ob|[4481,15440,1| NEL1 [Homo sapiens] »emb|CAI1S901%.1| neuroblas... 45.1 2e-04 E
b |EAX02422.1] mucin 2, oligomeric mucuws/gel-forming, isoform... 45.1 Je-04 E
enh | CAMASE37.1| neurohlastoma, suppression of tumerigenicicy ... 43.9 ce-04 E
enh |CAMASE54. 1| neurohlastoma, suppression of tumerigenicity ... 0 42.4 0.002 E
enh |CAMASE56.1| neurcblastoma, suppression of ftumorigenicity ... 42.4 0.00z2 E
enh | CAMASE55.1] neurchlastoma, suppression of ftumorigenicity ... 42.4 0.00z2 E
enh |CAMASE33.1| neurohlastoma, suppression of tumerigenicicy ... 40.0 0,007 E
enh |CAMASE52.1| neurohlastoma, suppression of tumerigenicicy ... 39.7 0.009 E
emb |[CARZEE03.1] unnamed protein product [Howo sapiens] »gbldd... 33,1 0.6 E
sp|Q9HCE4. 2 |MUCSE _HUIMAN RecName: Full=Macin-5E; Short=MOC-5E:... 32.7 dbgic] E
ref|WP 001719401,1 PREDICTED: similar to mucin 5, subtype B,... 32.7 dbn ] EE
ref|NP 002449.1] mucin 5, subtype B, tracheobronchial [Howo z... 32.7 1.3 EE
gh|EANEZ841.1 carhoxyleasterase 7, isoform CRAE a [Homo sapiens] 3l.6 2.8 E
ref|NP 659461.1 carboxylesterase 7 isoforwm 2 [Howo sapiens] 3l.6 2.8 DE
b [AAEE9512.1] won Willebrand factor prepropeptide 31.6 3.0 E
ih |[EAWESEL4. 1| won Willebrand factor, isoform CRA a [Homo sap... 31.2 i) E A
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| earch for similar domain architectures | @

List of domain hits ?
H-| Description Pssmld Multi-dom  E-value
[+ clono?o, GHB, Glycoprotein hormone beta chain homologues. Gonadotropins; reproductive hormones . 119503 QI 3e-86
[+ C0GS173, SECE, Exocyst complex subunit SECE [Intracellular trafiicking and secretion] 347732 Wes 0.63
[ COGA964, CpaC, Flp pilus assembly protein, secretin CpaC [Intracellular trafficking and secretion] 34571 Yes 28

List of domain hits
. Description Pssmld  Multi-dom  Ewvalue

= (118503 | RA - 3eSE
Glycoprotein hormone beta chain homologues. Gonadotroping, reproductive hormaones consisting of two glycosylated chains (alpha and beta) of similar topalogy with

Cysteine-knot motifs. The bestscoring hit on this query sequence is by member pfam03045;

CD Length; 127 Bit Score; 213.96 E-value: 3g-56
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gi 48585135 121 MEESPLREEEAKKFUHHFMFRETPASOGVILPIESHEVHNETCRTVEFFSOTITHEGCEEVYVINNLCFGECGIVHFPGALQD 200
pfam0s045 1 MEEVFPLREE&KKFNHHFMYLENSAPOLYYLPIEYLESHWETCETLFFTOTIAHEGCEEVYIONNLCFCECHSFHVPGEEE 80
a0 a0 110 120
oo¥oooalanoo¥oooo loaoo¥oooallacaovooon locoavan
gi 4885135 Z01 HEHTSCSHCLPAKFTTMHLPLNCTELSSVIEVVHLVEECQCEYETEH 247
pfamf3045 8l DEFQECEHCLPAKFTTVHVTLNCTGLE PYVERVIIVEECRCEARKLE 127
[+HC0OGA173, SECE, Exocyst complex subunit SECE [Intracellular trafficking and secretion]
[HCoE4964, Cpad, Flp pilus assembly protein, secretin Cpac [Intraceliular trafficking and secretion]




Glycoprotein hormone
beta chain
homologues.
Gonadotropins;
reproductive hormones
consisting of two
glycosylated chains
(alpha and beta) of
similar topology with
Cysteine-knot motifs

GHB - SequencefAlignment Yiewer

View Edit Mouse Mode Unaligned Justification Imports

IHRF R foy A
IFL7 E et s CELTHITIATI Ek e e Cr FCI B IHTAWCAGYCYTRD LYV YV K dpam ~r pKIQETCTFke LVWYETVREYPGCabhhad3LVYTY
g1 121732 s1 11 pCEPIHETIAVEKdegCpkC LV FOTEICAGHCITEDP AV Ks p l st YWYQRVCTY ¢t dVRYETVRELPDC r pgvdPHVTFE
o1 1264381 mrt hvCHLANATI BAERdhCpvCITFTTRICTGYCOTMDPVYEL al s s FEOQNICTY ke IRYDTIKLPDC lp gt dPFFTY
o 135442 gams FCTPTEYMMHYEr+ keCayCLTINTTVCAGYCMTRDVHNGE I f 1 pkyal 3QDVOTY r dFMYETAEI PGCprhwt PYF3Y
7 399830 vgef gCHLEHNV ST PMEt » ~CggqRYVCIHTTICEGLCFSEDAVFEspden e e a PEHRVONGd -~ W3EVYEVEHI QGO pr e mnn ESITY
o7 39831 fglprCOLLNQTIELEky gCs gCHRVETTICEGYCATKEKDPNYEt sy~ kAT QHVCTY gd LY YETFEFPECvp gwvdPVYVTY
31'11?252 121fﬂ1CF’F‘TNATT.AA?thCﬂvCTTF‘TTHTCAGVCPHT‘.ET'JPTJT.PHn1~~ﬂﬂ'JF‘7.PTJC'T'VfTT.PFAHTPT.PGCnnath‘T‘..‘T'JH}F'v
o 555226







( - - - -
d N C B[ CDART: Conserved Domain Architecture Retrieval Tool

2 Seguences
Chordata
RecNare: Full=Huci

2 Seguences
Drosephila
GKAT 095

2 Sequences
Fﬁ?ﬁﬁ%ﬁ"“mu YWC _out
is Aal
" -O4% L RRCT Laminin_G_

2 Sequences
Culicini

slit protein LRR_RIEGF_CA

Sseerces i e 7 | s

Endopteryacta
FREDICTED: similar

2 Sequences o mfpemis  afe—

Hus muasculus
rucin B, gastric

:'u&ﬁff"uc.? . by selected domains:
PREDICTED: =imilar
O pfam00054

00110 cd00152 smart00159 smart00210 smart00282 smart00560 pfam00354

pfam02210

O pfam00093  The high cutoff was used to prevent overlap with ...
includes: smart00214
pfam00094  The Cypridina-type luciferase from Vargula hilgen...
includes: smart00216
pfam01826  This family contains trypsin inhibitors as well a...
pfam05270 This family consists of several fungal alpha-L-ar...
pfam08742  This domain contains 8 conserved cysteine residue...
00054 Calcium-binding EGF-like domain, presentin a lar...
includes: cd00053 smart00179 smart00181 pfam00008 pfam07645
cd 00057 Coagulation factor 5/8 C-terminal domain, discoid...
includes: COG3669 smart00231 smart00607 pfam007 54 pfam01120 pfam06588
00116 Leucine-rich repeats (LRRs), ribonuclease inhibit...
includes: smart00013 pfam01462
smart00041 C-terminal cystine knot-like domain (CTCK); The s...
includes: cd00069 smart00068 pfam00007 pfam03045
smart00082  Leucine rich repeat C-terminal domain;
smart00121  Insulin growth factor-binding protein homologues;...

includes:
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3393 30[F. heteroclituz]
—h585226[T. obezus]
_| L1 47429[M. zaxatiliz]
166047 10[H. hippogloszusz]
120771170, mozzambicusz]
134620002, auturnaliz]

11133064[C. auratus]
111332274, japonical
B250132[A. baerii]
r1FLY BE[H. =apiensz]
L 501 6054[T. vulpecula]
11132425[R. catezbeianal
145393175, caniculal
r—136442[B. taurusz]
L—c136054[5. gallus]
B250134[4. baerii]
I 536131 [2. anguilla]

| I:SE!EE'I 32[0. mykizz]
2114098[C. auratus]
—I:'I 21732[A. anguilla]
1346202[C. auturnaliz]

[ 339831 [F. heteroclituz]

L——Bar227(T. chesus]
126481[FR. catezheianal
14539319[5. caniculal
11 70832[C. coturhix japonica])
170287005, camelus]

| THRF B[H. zapiensz]
17F0EFEE[C. jacchus]

41 7262[B. acutorostratal
1170836[0. aries]
E225540[M. rufus]
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Fig. 2. Phvlogenaetic Relationship of EMP Antagonists

Phvlogenetic tree of human BEMP antagonists based on the
alignment of cystine knot sequences of representative mem -
bers from each subfamily. Chordin has four cystine kKnot
domains, all of which gawve the same result—ihe fourth cys-
tine knot domain for chordin is used here. The MultAlin server
at http oY prodes toulouseinra. v multalindmmuitalim. btmil was used
for phylogenetic tree construction (GG).







OPERATION BOOTSTRAP







Homo cerberus 1 gil5E5ee
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Homo sapiens apolipoprotein A-l
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large-scale data computational tools biological knowledge

BLAST

CLUSTALW
HMM
complete genomes
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Knowledge

protein functional sites

protein 3D folds

transcription factors

protein interactions
protein pathways

ortholog groups
controlled vocabulary

Database

PROSITE
BLOCKS
PRINTS
ProDom
Pfam
SMART
TIGRFAMs
SCOP
CATH

TRANSFAC

BIND
DIP

KEGG
EcoCyc

coG
GO

Databases of organized biclogical knowledge
URL

httpiAvww.expasy.ch/prosite/
httpsAvww.blocks.therc.org/

httpAvww. bioinf.man.ac.uk/dbbrowser/PRINTS/
http#/prodes.toulouse.inra.fr/prodom/doc/prodom.html
http#/pfam.wustl.edu/

http#/smart.embl-heidelberg.de/
httpiAvww.tigr.org/TIGRFAMSs/
http#/scop.mrc-Imb.cam.ac.uk/scop/
httpiAvww.biochem.ucl.ac.uk/bsm/cath_new/

httpifransfac.gbf.de/TRANSFAC/

httpsAvww. bind.ca/
http/dip.doe-mbi.ucla.edu/

httpsiwww.genome.ad.jp/kegag/
httpAvww.ecocyc.org/

http#Avww.ncbi.nlm.nih.govw/COG/
http/Avww.geneontology.org/
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mathematics informatics mathematics informatics

physics biology physics biology

chemistry medicine chemistry medicine




