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Money&Business yinsd

The Race to Cash In m——

MEADQUARTERS Palo Alto. Calf
BUSINESS Prowides data bases of gene sequences and

] . C
O I I t e Ge I I etlc Ode reialed analytical software by subscription. Manufactures
and sells drug discovery lools

ACCOMPLISHMENTS More than 25 major pharmaceutical
and biotechnology subscribers. First genome
company 1o report earmings from operations

MARKET CAPITALZATION $713 million

'98 REVENVE $135 milllion

‘98 OPERATING INCOME
$12 million

As DNA Gives Up Secrets, Pursuers Turn Entrepreneurs

Rival

Strategies HEADQUARTERS Cambridge, Mass

BUSINESS Provides genetic targets for partners’
drug discovery and agricultural programs
Develops small-molecule drugs; proteins and
antibodies; gene-based diagnostic lests

The leading genomics
companies have
conkrasting business
models: two 8im 1o

develop drugs (M), two ACCOMPUSHMENTS Parinerships with Bayer,
aim to sell data about Monsanto, Plizer, Ek Lilly, American Home
genes (m) Products, Astra and Roche

MARKET CAPITALZATION $2.15 billion
98 REVENUE $134 million

'98 OPERATING INCOME
~$8 million

HEADQUARTERS Rockville. Md

HEADCUARTERS Rockvile, Md
BUSINESS Provides genebc largets

for partners’ drug discovery

programs. Develops proprietary
proteins, antibodies and gene therapy
drugs

ACCOMPUSHMENTS Established first
major genomic parinership, receming
$125 million from SmithKline Beecham
Has three drugs o clinical trials
MARKET CAPITALZATION $1.55 billion
98 REVENUE $30 milfion

+'98 OPERATING INCOME ~$32 million

BUSINESS Provides genomic and
biological information. Plans to offer
complete genomes of human and other
species, pius analytical software
ACCOMPLISHMMENTS Partnerships with
Novartis, Pharmacia & Upjohn and
Amgen

‘98 REVENUVE® $6 million

'98 OPERATING INCOME* ~$16 mililion

“Six months ended Dec. 31
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il The ENCODE
J'M& Project

The Encyclopaedia of DNA Elements (ENCODE) is an NIH-backed multi-million dollar
project, that brings together an international consortium of scientists in industry and academia
with the aim of identifying all the functional elements in the human genome.

The efforts of the ENCODE consortium are focused entirely on DNA aspects of the project,

such as transcription sites, TRANSFRAGS, non—protein-coding genes and sequences that
mediate chromosome structure and dynamics.
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The pilot project is studying 30MB from 44 regions comprising 1% of the genome.

15MB come from regions chosen for their scientific interest, the rest are chosen via a

Kﬁroavtllfledc hEf)mdom sampling method. by Michael Tress, CNIO
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four transmembrane-helix architecture
myelin and lymphocyte (MAL),
physins,
gyrins and
occludin families.
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cholesterol-rich membrane apposition events
biogenesis of vesicular transport carriers
tight junction regulation.

Human diseases: schizophrenia and
inflammation.
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PREDICCION ESTRUCTURA PROTEINAS

2.- Prediccion de estructura de proteinas.

- como problema fisico: simulaciones, campos de fuerza

- Informatico: aprendizaje (secuencia > estructura conocidas),
estadisticas, librerias
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AF045445.1:90..258,4F045446.1:69..207,53..>1157) A
/gene="DpC4"
/product="deleted in pancreatic carcinoma"
CDs join(AF045438.1:128..376,AF045439.1:336..510,

AF045440.1:200..229,AF045441.,1:179..391,
AF045442.1:138..257,AF045442.,1:352..468,
AF045443.1:143..193,4F045444.,1:216..399,
AF045445.1:90..258,AF045446.1:69..207,53..264)
/gene="DPC4"

/note="tumor suppressor; similar to MADH4"
/codon_start=1
/product="deleted in pancreatic carcinoma"
/protein_id="2aC0 1.1"

/db_xref="GI:2865657"

/translation="MDNMSITNTPTSNDACLS IVHSLMCHRQGGESETFAKRAIESLY
KELKEKKDELDSLITAITTNGAHPSKCVTIQRTLDGRLOVAGRKGFPHVIYARLWRWE
DLHENELKHVKY CQYAFDLKCDSVCVNPYHY ERVVSPG IDLSGLTLQSNAPS SMMVKD
EYVHDFEGQPSLSTEGHS IQTIQHPPSNRASTETY STPALLAPSESNATSTANFPNIP
VASTSQPAS ILGGSHSEGLLQ IASGPQPGQQONGFTGQPATYHHNS TTTWIGSRTAPY
TPNLPHHQNGHLQHHPPMPPHPGHY WPVHNELAFQPPISNHPAPEYWCS IAY FEMDVQ
VGETFKVPSSCPIVIVDGY VDPSGGDRFCLGQLSNVHRTEA IERARLH IGKGVQLECK
GEGDVWVRCLSDHAVFVQSYYLDREAGRAPGDAVHE IY PSAY IKVFDLRQCHRQMOQQ
AATA( VAGNIPGPGSVGGIAPAISLSAAAGIGVDDLRRLCILRMSFVEG
WGPDY PRQS IKETPCWIEIHLHRALQLLDEVLHTMP IADPQPLD"

exon 53..»1157
/gene="DPC4"
/number=11
3’UTR 265..>1157
/gene="DPC4"
ORIGIN

1 tgggaagaga tcaccctgtc cctctgatgt cttccaaact cttttetgtt aggtctgtcea Val 523

61 gctgetgetg gaattggtgt tgatgacctt cgtegettat geatactcag gatgagtttt
121 gtgaaagget ggggaccgga ttacccaaga cagageatca aagasacace ttgetggatt
181 gaaattcact tacaccggge cctecagete ctagacgaag tacttcatac catgecgatt
241 gcagacccac aacctttaga ctgaggtett ttaccgttgg ggeccttaac cttatcagga
301 tggtggacta caaaatacaa tcctgtttat aatctgaaga tatatttcac ttttettetg
361 ctttatcttt tcatasaggg ttgaaaatgt gtttgctgec ttgetectag cagacagaaa
421 ctggattaaa acaatttttt tttectette agaacttgte aggeatgget cagagettga
481 agattaggag asacacattc ttattaatte ttcacctgtt atgtatgaag gaatcattce
541 agtgctagaa aatttagccc tttaaaacgt cttagagecet tttatctgea gaacatcgat Ser 5§30
601 atgtatatca ttctacagaa taatccagta ttgctgattt tasaggceaga gaagttcetcea A
661 aagttaattc acctatgtta ttttgtgtac aagttgttat tgttgaacat acttcaaaaa
721 taatgtgcca tgtgggtgag ttaattttac caagagtaac tttactctgt gtttaaaaat
781 gaagttaata atgtattgta atctttcatc caaaatattt tttgcaagtt atattagtga
841 agatggtttc aattcagatt gtcttgeaac tteagtttta tttttgecaa ggeaaaaaac
901 tcttaatetg tgtgtatatt gagaatccet taasaattace agacaasaasa atttaaaatt
961 acgtttgtta ttectagtgg atgactgttyg atgaagtata cttttcccct gttasacagt

1021 agttgtattc ttctgtattt ctaggecacaa ggttggttge taagaagect ataagaggaa
1081 tttettttec tteattecata gggaaaggtt ttgtattttt taasaacacta aaagcagegt
1141 cactctacct aatgtct

Arg 120
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Principios Fisicos: no en los proximos anos!!

Informatica (copiar de los casos conoc

- Modelado por homolo

Score = 85.1 bits (208), Expect = 6e-19
Identities = 27/56 (48%), Positives = 42/56 (74%), Gaps = 1/

Query: 2 FIAIYDYKAETEEDLTIKKGEKLEIIEKEGD-WWKAKAIGSGEIGYIPANYIZ
F+A+YDY+A TE+DL+ KGEK +I+ WW+A+++ +GE GYIP+NY+A)
Sbjct: 8 FVALYDYEARTEDDLSFHKGEKFQILNSSEGDWWEARSLTTGETGYIPSNYVZ

- Threading

MAKEFGIPAA
VAGTVLNVVE

AGGWVTTIV _ Orden de
A ek predicciones
IKAYLKKEIK -

KRAVIAW

By D. Devos
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predicciones
correctas

Jueces

By D. Devos
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SignalP 3.0 Server - new version -
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SignalP 3.0 server predicts the presence and location of signal peptid sites in amino acid sequences from diferent organisms:
(Gram-positive prokaryotes, Gram-negative prokaryotes, and eukaryotes. Theflhethod incorporates a prediction of cleavage sites and a signal
peptide/non-signal peptide prediction based on a combination of several artifllal neural networks and hidden Markov models.
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Tools and Workflow Invocation

Tom Oinn, Matthew Pocock, Justin Ferris, Darren Marvin, Kevin Glover,
Tim Carver, Mark Greenwood, Peter Li, Anil Wipat and the rest of the
myGrid team.

B Enactor invocation

BEX

%: Advanced model explorer

35 Available services (

Warkflow I Object properties ’
Load > Load from web @ Save || New subworkflow %: [ | Offline Rese

Workflow object Retries Delay  Backoff Threads Critical
= Waorkflow model [:
= = Workflow inputs =
WV SeguencelD
= [ Workflow outputs
A GFF File [v
< 1 [ [

BE]

<> Save as XML || Save to disk

Status ] Results | Process report|

|| Save to disk as website || Excel

Processor statii

Ty... Name

@ Origen

@ lecturaMOBY
@ creacionMOBY
@ extraccionBLAST

| @ NCut

Last event

ProcessComplete
ProcessScheduled
ProcessComplete
ProcessComplete
ProcessComplete

Event timestamp  Event detail
06-ahbr-2005 17:22...
06-abr-2005 17:22...
06-abr-2005 17:22...
06-abr-2005 17:23...
06-ahr-2005 17:23...

Breakpoint

QEmID

Graph | Intermediate inputs | Intermediate outputs |

2. Workflow Editor (BETA) |

E SequencelD i

1SS

—

extraccionMatriz

NCut L extraccionBLAST l

T Y

comhina3MOBY's

FunCUT
traduccionGFF
MOBY
« Waotl |

\[GFF File |! [
<] | i | [

il

<>DEBUG - Workflow XML ..

i ‘;LJJ;UEEQ

Search list V4 Watch loads

B Run Workflow

M=%

= <> g:heanshell
= <> g:scriptvalue

< 1} | 3 |

= <> siscufl xmins:s="http:/forg.embl.ebi.esci| |
<> s:workflowdescription Isid="urn:Isid:w
= <> s:processor name="comhina3MOBY¢

import java.io.*;

= Load Inputs | New Input 0 Mew sl 3 Remove
> Load @ Load from URL
CYYRL_HUMAN ‘

B> Run Workflow

5 Input Document
R 4 SequenceID
CYYR1_HUMAN

(v
(2]

<l

= |, Biomoby @ http:/fwww.inab. org/cgi-bin/MOBY-Central. pl

= [ genome.imim.es
@ runGenelD - Ab initio gene prediction tool
= [ www. bioinfo.uma.es
P String2GS - Converts plain text string to GenericSequence
P String2DNASeq - Converts plain text string to DNASequence
P String2Nu - Converts plain text string to NucleotideSequence
@ runReverseComplement - Converts a nucleotide sequence into
@ runCreateTreeFromClustalw - It produces a phylogenetic tree w
P String2AA - Converts plain text string to AminoAcidSequence
«? GenerateObject - Object generation service
@ runClustalwFromBlast - It produces a multiple alignment (Clust
= = inb.lsi.upc.es
@ runBlasthNucleotideSequence - Execute a blastall of nuclectide
@ runBlasthucleotideSequenceXML - Execute a blastall of nuclec
@ runBlastAminoAcidSequenceXML - Execute a blastall of protei
@ runBlastAminoAcidSequence - Execute a blastall of proteins v
@ runClustalwTreeGenericSequences - Execute a Clustalw progr]
@ runClustalwAlignGenericSequences - Execute a Clustalw progi
= [ chitimoyo.ac.uma.es
@ getFASTASfromBlast - Extracts FASTA sequences given both
= [ cegen.upf.es
& runAlleleAnalysis - Test for -runAlleleAnalysis- service
= | pdg.cnb.uam.es
@ runFunCUT - Executes FunCUT sewvice.
@ getDescriptionfromSwissProt - Retrieves a Swiss-Prot descript
@ getEntryfromSwissProt - Retrieves a Swiss-Prot record given a
@ runXNU - Filters and masks a generic sequence using XNU.
& getinteractions - It retums a list with the different interactions wl_|
& runiSS - Executes ISS senice.
@ getNucleotideSeqfromEMBL - Retrieves a nuclectide sequence
@ getinteractingMethods - It retums a list with the different metho
< runlSSComplete - Executes 1SS service.
@ fromFunCUTtoGFF - Transform an XML formatted from FunCUT
& getinteractionMethodDesc - It retums the interaction method's
@ parserlSS_Output_Into_NCBI_Blast_Text - Parser the ISS_Out
@ parserlSS_Output_Into_NCut_Input - Parser the 1SS_Output inf
&P runNCut - Execute the NCut program which calculates a matriy
@ getinteractorList - It retumns a list with all the protein IDs which
W getGenericSegfromGenBank - Retrieves a generic sequence gi
W getkeywordfromSwissProt - Retrieves Swiss-Prot keywords giv
W getAASeqfromSwissProt - Retrieves a Swiss-Prot sequence gir
& unOFunCUT - Executes the third part of FunCUT which returns
= [ W, pCIm. uam. es
& runNCBIBlast - Execute NCBI Blast (blastall) program and retu
WP getSWiromSwissProt - Retrieve a sequence in SWISS format
WP getFASTAfromSwissProt - Retrieve a sequence in FASTA form
@ fromFASTAtoGenericSequence - Converts a sequence in Faste
i ptFASTA - Retrieves a seouence (in Fasta farmat) fram tha[ ;ij[l

1) |

m
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TCCAAACCCAGGCTCTCTCCCAAA
TGAAGTAGACAATGCCCAGTGTTT.
GCTTGTAATCCCAGCACTGTGGGA
CAGGCGTGGTAGCACATACCTGTA
AGGGCAACAAGAGGCAAAATGGCG
AATGGGCCACGGAATCACTCATTC
GGCAGGGAATGGGGAAAAACAGGG.
TGCCTGCGTCCAGGGCTGGGTTGG
CTCCCCGCCACAACATACATCCCA
AATGAAGACATGAGATTCCTCTGC
GCTTTTGTAACCTCTCCATGTGAG
GTGTCACAGACACAGAGTAAACTT
TCAGTATGGCGCTGTCCTGGGTTC
GGGTGAGTGCCTGGGCTAGCCCTG
TTCTGGGTCCCCAGGGTGAAATTC
GAGTAAACTTTTGCTGGGCTCCAA
TCCTGGGTTCTTACAGTCCTGAGC
GCTAGCCCTGTCCTGAGCACATGG
GGTGAAATTCTCACCAGCCCAGGG
GGGGGGCAATGACTGATCCTCAGG
GTCAAAGATTCAGCATCAAGCCCC
GAGATCCAAGCAACCTTCTTTTAC
CTGGCCAGAAGACCTGAGCAAGTC
CGATTGGCCACTTCTCCTCGATAA
CCGTCTCCAGATACGGTGAGGGCC,
AATAACCACTAACATTTTTGAGCT
TCACACAGCTTATAATTAGAACTA
GAGGTGGTACCTTCAACTATGTCC
CTCCTCTGTAAAACGGGGAGAAAG
CGGTGGCCCAAAGGAGACCCGGGC
AGGACTCCTCACCTGTAAGACAGG
TTCTATGGTAGGCATGCTTAGCAG
CCCACCATGTCCCCAGTCAGTCTC
GATGTCATGTACACCGACTGGAAA
GCTGCACAGCTAGGCAGATCTTCT
AACCAGGGAGGACCTGAAAGCTAA
CCAGGCTTTCACCCCAACCTCCAC
ATTTTTGCTACAAATGAAAATTAC
CACCGATGAGCTGGTTCCAATTTT
CTCCTGCCCCATCCCCAGCCCCAG
TGGGTCCCAAGGCCACCCTGCTCC
AGTGGTTCTTAAGGGTCTGAGCTC
TGEENGHGCTGGTTCCACAGGCCA

acHtrsatdesitrddcanceace

CCGACATGTGTACCTCAGOTTTTT

GenBank Release 144.0 — October 15, 2004

Species Genome size Bases Entries
Homo sapiens 3,400,000,000 10,965,381,932 8,338,229
Mus musculus 3,454,200,000 6,774,229,516 6,071,679
Rattus norvegicus 2,900,000,000 5,644,398,664 985,869
Danio rerio 1,900,000,000 1,957,414,191 771,409
Zea mays 5,000,000,000 1,455,760,045 2,292,596
Oryza sativa 5,000,000,000 779,829,843 336,051
Drosophila melanogaster 180,000,000 754,291,835 482,102
Bos taurus 3,651,500,000 650,653,065 884,892
Gallus gallus 1,200,000,000 605,802,046 697,037
Arabidopsis thaliana 100,000,000 584,114,192 845,876
Canis familiaris 3,355,500,000 582,919,466 1,015,724
Xenopus tropicalis 3,355,500,000 464,627,420 560,218
Pan troglodytes 3,577,500,000 439,544,237 193,505
Ciona intestinalis 200,000,000 418,098,823 693,084
Brassica oleracea 759,500,000 403,897,848 595,915
Macaca mulatta 3,543,000,000 372,152,352 55,192
Medicago truncatula 400,000,000 327,501,222 348,369
Triticum aestivum 16,978,500,000 311,942,146 570,595
Xenopus laevis 3,100,000,000 298,427,470 455,955
Caenorhabditis elegans 100,000,000 283,634,604 309,719
Total 43,194,602,655 38,941,263
100000000000 T ; T r
10000000000 F :
Base pairs

1000000000 ]

100000000 F 7

8 10000000 ]

E 1000000 L Entries ]

100000 F :

10000 ¢ o Av. length ]

1000 L §/ W 4

100 : ' :
1985 1990 1995 2000 2005
Year

TAGTACAGGGACTGTG
"AGGCGCGGTGGCTCAT
\AAAATACAAAATTAGC
s>CCATTGCACTCCAGCC
ATAAGGTAGGAACGCA
A\GCCTGCCTGCTCAGAT
sTCCCTTTTTGGAAATG
ATCCTTCACCCCAACT
"AGAGGGATAGGAATTG
sGCAGCCATACTCTAGG
AAGTGCTGGCAGGATT
:CACGTGCCTCCTGGTC
*AACGCCACCCTGGACC
A\GCTCTGCCTTTTTCTC
\TTGTGTCACAGACACA
sTCTCAGTATGGCGCTG
A\CCGGGTGAGTGCCTGG
TCTTCTGGGTCCCCAG
sCCTGGAGGGGCTGCCT
’CTCCTCCCAGCTGACA
\CAATAAGTCGGTTCAG
:CCCCGATCTCAGCTGT
:CCGGGACTGTGATGGG
:CAGCGGGAGAATGGGA
sGCTTTGGGCACAGAGA
\AATAGTTTCCCCAAGG
sAAGCCTGTATGTTGGA
TCTGGGCCTCATTTTC
A\GCAGGGGCTGGGCACA
’CCTTAGGGACACCCCT
A\GAACTGGGGGCTGTCT
:CTGGCCTCCGCCGGGC
’GTGCATTCCCAGGTCA
sAAAGCTGCCAGGCAAG
sGGAGAAGTCCCTGTGA
*AGACGCGTCCCAAACC
:CACAGTCACCATCCCG
’ACCTGTGAAATCACAG
:CAGGGATGTGAACTAC
sGCTAGGGAGCCTCGAA
’GTGCTCAGTAAATGCC
’GCCAGGGTTGGAGCCC
GCTGCCTTCTAGGATA
*ATCCTGCCCCTCCAAC
:GCAGGAGGGTTCACCG
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Collaboration with the INB node at the BSC

INB: Max. 40% capacity of the external use.
Department of Comp. Biol. (M. Orozco director)
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Colaboracion con proyectos de genomica.
Diseno e implementacién de workflos para

; INSTITUTO NACTON As el anélisis de datos de SNPs (NV3)
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Problem 1: feed
the monster. E.g.
Illumina: 150.000
genotipes at a time

;- e—

Computer-aided
selection.
PupaSNP and
J PupasView e

Problem 2: Problem 3:
query the
database...

store results...

Cancer SNPs
DB server

Experimental
design Conde et al.
(linkage, 2004, 2005, NAR

S gy s
- i

...and submit
to analysis
programs

...along with —_—

clinical data PLLEELLE R T4

FOUOUU LA A |

October 2004: 45.000 SNPs designed

LD, Case-control, haplotypes,

UCM, 07 — . ODD ratios, etc.
Alfonso Valencia C IBPrincipe Felipe / CEGEN
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- Secuencias: L.Sanchez, J.C.Sanchez, F. Abascal, J.M.G-lzarzugaza, A. Rojas

- Prediccion genes: J.J.Wesselink - Estructuras: D. de Juan, G. Lopez, M. Tress -
- Text Mining: M.Krallinger - Arrays: J.C.Oliveros, G.Gomez K"
- Redes: F.Pazos, I. Cases - Web services: J.M. Fernandez, J.M.Rodriguez

- Introduccion y Resumen: A. Valencia
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