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Utvonalak és haldzatok

Utvonalakrdl altaldban
Jelatviteli és regulacios utvonalak
Génhaldzatok

Metabolikus utvonalak
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Utvonalak csoportositasanak problematikaja
Mi egy utvonal?

Mi alapjan csoportositjak az utvonalakat?
Mi alapjan kéne csoportositani?

Léteznek egyaltalan utvonalak?



Jelatvitel kutatas
Az 6nallo utvonalaktol a halézatokig
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1. Onalld, linearis Utvonalak

2. Egyre tobb bizonyiték az utvonalak kozotti (cross-talk)
kapcsolatokra

3. Teljesen 6sszekapcsolt utvonal-rendszer: egységes jelatviteli
halozat



Utvonal-haldzatok felfedezésének megkdzelitései és
modszerei




Utvonal-haldzatok felfedezésének megkdzelitései és
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Utvonalhalézatok felderitése A sejt teljes haldzata



Szignaldégok: ortologia alapjan josolt uj
jelatviteli komponensek
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Az ,A” utvonal uj,
szignaldg fehérjéje a Faj 2-ben

Korcsmaros és mtsai, PLoS ONE (2011)

Szignalégok szama
B C elegans(88) M D. melanogaster(92) W H. sapiens (73]




Jelatviteli és regulacios
halozatok - adatbazisok
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*KEGG Legends:
*Reactome ' Signaling
*Signa Link I:I elements

*Fantom4

*ABS
*TRED
*RedFly

*EdgeDB
*JASPAR

*TFe

*MPromDB

*miRGen
*PutMir

*miRecords

*TarBase
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KEGG Home
Introduckion
Overyiew
RFelease notes
Current statistics

KEGG Identifiers

KEGG XML

KEGG API

KEGG FTP

KegTools

GenomeMet
DBRGET/LinkDB
Feedback

http://kegg.jp

|[ Go ][ Clear]

# Japanese

KEGG: Kyoto Encyclopedia of Genes and Genomes

A grand challenge in the post-genomic era is a complete computer
representation of the cell, the organism, and the hiosphere, which will enahle
computational prediction of higher-level complexity of cellular processes and
organism behaviors from genomic and molecular information. Towards this
end we have been developing a bioinformatics resource named KEGG as part
of the research projects of the Kanehisa Laboratories in the Bioinformatics
Center of Kyoto University and the Human Genome Center of the University
of Tokyo.

& Main entry point to the KEGG web service
KEGG2 KEGG Tahle of Contents Update notes Help

&' Data-oriented entry points
KEGG PATHWAY Pathway maps and pathway modules  Pathway maps

KEGG BRITE Functional hierarchies and ontologies  Brite hierarchies
KEGG DISEASE Human diseases

KEGG DRUG Drugs

KEGG ORTHOLOGY KO system and ortholog annotation

KEGG GEMES Genes and proteins

KEGG GEMNOME Genomes

KEGG LIGAMND Chermical compounds, glycans, and reactions

& Organism-specific entry points

KEGG Organisms  Select | Organism ]| |[ 50 ] (example) hsa

&' Other entry points
KEGG atlas MNew interface to navigate pathway maps
KEGG GLYCAM Glycome informatics resource
KEGG COMPOUMND Knowledge base for biochemical compounds
KEGG REACTION  Knowledge base for biochemical reactions
KEGG PLAMNT Knowledge base for plant natural products
KARS KEGG automatic annotation server




http://Reactome.org

‘2 Home About Content Documentation Tools Download Contact Us Owutreach

Search for: | in  Homo sapiens i Go!

Reactome - a curated knowledgebase of biological pathways
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Reaction

Apoptosis Axon guidance Biological oxidations Botulinum neurotoxicity
Cell junction organization Cell Cycle Checkpoints Cell Cycle, Mitotic DNA Repair
DNA Replication Diabetes pathways Electron Transport Chain Gap junction trafficking and regulation
Gene Expression Hemostasis HIV Infection Influenza Infection
Integration of energy metabolism Integrin cell surface interactions Metabolism of lipids and lipoproteins Membrane Trafficking
Metabolism of aminoe acids and derivatives Metabolism of carbohydrates Metabolism of nitric oxide Metabolism of nucleotides
Metabolisim of polyamines Metabolism of porphyrins Metabolism of proteins Metabolism of RNA
Metabolism of vitamins and cofactors Muscle contraction mMRNA Processing Myogenesis
Pyruvate metabolism and Citric Acid (TCA) cycle Regulation of beta-cell development Regulatory ENA pathways Signaling by BMP
Signaling by EGFR Signaling by FGFR Signaling by GPCR Signaling by PDGF
Signaling in Immune system Signaling by Insulin receptor Signalling by NGF Signaling by Notch
Cpioid Signalling Signaling by Rho GTPases Signaling by TGF beta Signaling by VEGF
Signaling by Wt Synaptic Transmission Telomere Maintenance Transcription

Transmembrane transport of small molecules
N



http://Signalink.org

Home

FAQ

Browse
Search
Download
Publications
People

Contact us

Signalink

an integrated signaling resource

Features
Biochemically defined pathways, all
major developmental signaling mechanisms
included
Manual curation criteria & identical depth
of detail for the entire database
Multi-pathway proteins: proteins can
belong to more than one pathway

Proteins are classified by pathway
position (core/non-core) and section (ligand,
receptor, mediator, etc.)
Interactions are directed and labeled with
PubMed IDs of experimental evidence
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Curation: manual, uniform, documented
Predictions: pathway members, drug targets
Experiments: validate novel pathway members

With Signalink you can

e Browse signaling pathways, cross-talks and

multi-pathway proteins

* Download species- and pathway-specific

information in several formats

e Design genetic/biochemical experiments to

verify predicted pathway member proteins

e Model tissue- or disease-specific sighaling

processes by merging SignaLink with
expression data

e Discover novel signaling drug target

candidates

NetPath
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http://fantom.gsc.riken.jp/4/ppi_module/

Mammalian atlas of combinatorial
transcriptional regulation

[1Protein-protein interactions between transcription factors

[ Gene centric view
1 Network view

[IConserved subnetworks

Conserved PPl modules between human and mouse, by gRT-PCR and PPI.

[1Supplemental material

1-7-22 Suehiro-cho, Tsurumi-ku, Yokchama City, Kanagawa, 230-0045, Japan, RIKEN Omics Science Center
Copyright [C] 2008 RIKEN Yokohama Institute | ALl ERVED &



http://jaspar.genereg.net/
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The high-quality transcopton factor binding profile databasa

Browse the JASPAR CORE database directly:
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JASPAR FAM simnilar resourcen (TRANSFAC, ele) consist of the open dala acess
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Transcription factor Encyclopedia
http://www.cisreg.ca/cgi-bin/tfe/home.pl

transcription factor O Licers v 8o y =
encyclopedia

Browse
Sign in or sign up.

Authored artiddes Al articles  Browse by same  Browse by group Browse by lamily  Browse by species  Ovder by score
Pages
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http://mirecords.biolead.org

Validated T: ts | Predicted ats | L PR TV 2 o) | Submiit Data | Docum: tion | Disch: | siR is | Biclead,

P ———————————————————————
‘We have moved! | Search Validated Targets
| i is

The current URL for miRecords is
http://miRecords biolead org.  Please Search Targets Below

jupdate your hookmark. Species Selecta species v
miRNA Selecta miRNA ~ (*miRNA Mature ID)

About miRecords Target Gene NCBIRefseqAccession ~ (*Optional)
miRecords is a resource for animal

1miRNA -target interactions. miRecords
consists of two components. The
Validated Targets component is a
large,  high-quality  database of‘
‘experimentally  validated  miRNA
‘targets resulting from mettculoum
literature  curation. The Predfcted
Targets component of miRecords is.
‘an integration of predicted mRNA
targets produced by 11 established
- miRNA target prediction programs.
\ As of May 5, 2010, the Validated
I omeaen :Ls""g“gg;fj Tool URL DIANA- Micro-  mi-  m-  Mir  NBmir- Pie- PITA RNA 22 RNA  TargetScan/
interactions between 384 mRNAs and moeroT Inspector Randa Target Targel? Tar Tar Hybryd  TargetScanS
1097 target genes in 9 animal
species. Among these records, 1015 mRGator (58) hitp://senome ewha 2 kr/ Vv v v
ere curated from "low throughput” miRGator mi RGator. html
‘expT:r;m;r:;z NO—— miRGen (31) http:/ www.disne pebi. v v V4
~of miRecords integrates the predicted MiRNAM @y b lupe:m ..«lme(:cn.hlml v BV v
targets of the following miRNA target % ap () hup://mimamapmbe.

v

edicti tools:  DIANA-microT, neliedutw/ . . . , ,

i i mRanda, MiTagetz, | miRecords hitp://miReconds smnedy/  V v v Vv v v V.V V
miTarget. NBmiRTar. PicTar, PITA, miRecords
RNAZ2  RNAWbid  and
TargetScan/TargertScanS. »

P ———
Other miRNA Target Resources
Tarbase, developed at the
niversity of Pennsylvania.

‘® miRDB. developed at Washington

Unlversny
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Gén és géninterakcios adatbazi

A. thaliana

E. coli

S. cerevisea

D. discoideum

C. elegans
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http://www.arabidopsis.org

‘ fere v search
e
& tair Home  Help Contact About Us  Login/Register
Search Browse Tools Portals Download Submit News ABRC Stocks

The Arabidopsis Information Resource

The Arabidopsis Information Resource (TAIR) maintains a database of genetic and maolecular
hiology data for the model higher plant Arabidopsis thaliana . Data available from TAIR
includes the complete genome sequence along with gene structure, gene product information,
metabolism, gene expression, DNA and seed stocks, genome maps, genetic and physical
markers, publications, and information about the Arabidopsis research community. Gene
product function data is updated every two weeks from the latest published research literature
and community data submissions. Gene structures are updated 1-2 times peryear using
computational and manual methods as well as community submissions of new and updated
genes. TAIR also provides extensive linkouts frorm our data pages to other Arabidopsis
resources.

The Arabidopsis Biological Resource Center at The Ohio State University collects, reproduces,
preserves and distributes seed and DNA resources of Arablidopsis thaliaha and related
species. Stock information and ardering for the ABRC are fully integrated into TAIR.

CARNEGIE TAIR is located atthe Carnegie Institution for Science Department of

"SCIENCE Plant Biology and funded by the National Science Foundation. L g

Updates on TAIR funding are available here.

® Early Bird Deadline Friday, May 7th »

Plant Biology 2010

Bringing together the global community of plant biologists.

. July 31 - August 4, 2010 Sl 54

—

Breaking News
B Subscribe to news feed

ASPB Early Bird Registration
Deadline [April 30, 2010]

The Early Bird Registration
Deadline of this year's Plant
Biology Meeting in Montreal is
fast approaching! Register by
Friday, May 7th.

New Set of Natural
accessions available at ABRC
[April 29, 2010]

80 natural sequenced
accessions of Arahidopsis
thaliana from the D. Weigel
laboratory at the Max Planck
Institute for Developmental
Biology, as part ofthe 1001
Genomes Project, are now
available from ABRC.

Arabidopsis N-Browse added
to TAIR tools. [April 1, 2010]
MN-Browse, a molecular
interaction viewer, is now
available at TAIR and allows
users to visualize protein
interactions of their
Arahidopsis genes of interest.
Go to the TAIR N-Browse page.



http://www.ecocyc.org

QECOCYC [ VOGN | ml-wt Commln Maw Actonmd
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A T Sy A o Searching Excherichls coll K12 substr, mus herg!

ECOCYC PROJECT OVERVIEW

FooCyt Is & blolnformatics databuse that describes the g and the blochemical machinery of £, coff K-17 MOTESS, The long: term goal of thw project Is to describe the moluodar catalog of the £, coll cull, a8 well & the functions of sach of Its
molecule parts. 1 facitifate & systam bovel understanding of £. coll, EaaCye b an wectronlc reference source for £ cofll blologhts, s for biologhits who work with related microorganisms,

This page provides an overview of the data content of Eoolye. See also the Hst of data sowces from which Cooys mitesrates data,

Gonome, EcoCyc containg the complote ganome segquence of £, coll, and describes the nuckeotie position and function of every £ coll gene, A SEarf of five Full- Uene Ouratons updates T aneotation of the £, coll genome on an ongoing basis using a
Uiterature based curation strategy. Mink raview smmartes of £, coll gone products can bo found In EcoCye protuin and RNA pages. Users can retriove the nudeotide sequence of & gene, and the amino-ackd sequence of a gene product.

Rogulation, FooCye describes suvaral types of £, coll colular regulation
& Substrate-lovel encyme regulation: Provided for hundreds of £ coll anzymes,

® Tramcriptionsl regulation and epecon organization: KcoCyc contain e most compinte description of the regulatory netwurk of sy organium, nchading £. cotl gparung, promoters, branscription factors, ramscription: factor binding shes,
Attenuators, and small KNA regulators. The transcriptionsl regulatory Wformation in FcoCye and NegubonDll Is curated by the group of Dr, Adlo Collado Yides at the UNAM: both databases therefore have the same data content on transcriptional
ropdation of gene expression. Actual curation of B data ocous within EcoCy, and the formation Is perlodically propagated to Regukndi.

® Atanaation: Curation af regulation by attecssation began fn 2008,

® foguiation by small INAST Ciration of small InA based repulation hegan In 2008,
Mombrane transparters, FooCyc annotates £ coll transport prateing, ani the asoctated Lanmport reactiony that they mediate,
Motaballem, FeoCye duscribes al known metabolic patimays and sl transduction patimays of £, coll, 1t duscribes sach matabolic anayime of £, cofl, Inchating it cofactors, activators, inhBiturs, snd wdanit structure, Sow abso the Metatye project.
Database Moks, FcoCye |s inkod T ot blolngical datal g protuin and nuckels Ao sequence data, Bibllagraphic data, peotein structure, and duscription of different £, coll straim,

Litecature-Dased Curation. Covation i the process of manually refining and updating & blowformatios database. The KcoCye project wes a Htecatre daved coration approach in which database updaters ae hased an evidence In the experimental
tnrature. EcoCyc 18 Megely up 1o date with respect to Its curation activities. As of March 2010, CooCye i encoded Infarmation from mare than 19,000 pubdication.

Curators colect gone, protely, pathway, and compound names and sy Thary classify genes and geve products using the Gone Oatology and Mult¥un ontokgy, s m dmm pathways within the Pathway Took pathway ontology, Dmmn complix
components and the stoichiometry of these subunity are captured; WhlmMolmMM-mmnhMcﬁ A exper imentally d ecular wetghts; eruy Ivithes and any enzyme proathetic groups,
cofactors, ctivaton, of Whibitors are captursd. Operon structure and gone regulation Information are sncoded. Textial summacies with axtemive citations are suthored by o ators, Within the summackes for proteing, ANAS, pathways, and operons,
O atoes Capture additional Information not captured i m Iighty structured database flalds of EcoCyc, For mxample, curatons i the free text wmun sections o caplure phenotypes caused by mutation, depetion, o bverproduction of each gene
product; any genetic interactions known; protein d archd -uwwuumdhnwuhah Ins: of any functional lon sxporiments that have beon descr®ed, Lummaries can also be used to note cases i which the
publishod reports present contradictory vowlb W such cases, both viewpolnts wil be p 3 with proger atbibution. This approach assures ; KAt 00 Information Is lost,

Quory and visualization, Schentisty can use e LooCyc web site or the downloadable Pathway Tools software to visusiize the Lyout of genes within the £. coll chearmasoms, o 0f an Indtvidual blochemical reaction, or of a complute hischamical pathway
(with compound structures displaynd), The nayigation capabilites of the software allow 4 user b move from a tisplay of an enzyme to a dlsplay of a Hon Ihat the enzyme catalyzes, of to the gene that socodes the ey,

Analyshs of omicy data, EooCyc provides four toull for aalysly of omics datasets:

® The Cobular Omicy Yismut alows metabolomics, gene exgpression, and proteomics data W be palnted on a complete £ coll metabotic pathway map,

®  The Gengeng Omicy Yiewnr allows amics datasets tn be visusitzed agalnst the full £, coll genome map,

®  The Regudatory Ombcs Viewer allows amics datasets to he palnted onto the £, coll regulatory network, (Currently only avakable in the deskiop verslon of Patiway Took, )
®  The Geoome Browser traccy allow Ch chip data, and other positional data, 10 be viewed against reglons of the £, coll genony.

Underlying software. The Pattrway Tooly software that underlies Kooy I mot spechiic 10 £ cofl, but han boen applied to manage ¢ % and blochemical data for edreds of arganisms,
"Leotyc” Iy promounced “seko-alke’, It sounds Uhe “poology” and like “encyclopedia’,
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http://www.yeastgenome.org/

e Saccharomyces Genome Database

Sewch |

Communty mfo Bubwret Data

» Search Options

Advarced Semeh Fubtext Saaich
(Texdpranss). Soarch SGO web pages.
Gletal Gene Hnter, Semch | teatwe
and mare

» Help Resources
Getting Started. Sdemap FAQ, and moes

» Analysis & Tools

BLAST GenalSeq Resources Maps
and more

* Homology & Comparisons
POB Homtdogs, Protem DomainsMatifs,
Homologs, and mive

* Function & Expression

Protein nfo. Patharys
Exprassion Cornection. snd marm

» GO Resources

GO Tutoris, What 1 GO?,
GO Slim Mapger,
GO Tarm Finder, and more

» Community Info

Search G0 coleagees, Find yeast labe,
Conb o RS C ly wiks
anid mon

* Submit Data
Gene Ragutry, Colleague update
Contacy SGO. snd more

* Download Daty

FIP. Batch Downlsad, Lab stise
Auetiophec markers, Gene Namos
Sequencing Tables. SGD Lae. oo mure

» External Links
Gaowedl Youst Topies Protocols el

Site Map | Search Options | Help | Home | Be® 1) §)
BLAST Pnmers PatMaten CuneiSen R A Gearch ¥ y Wik

SG0™ s a scientfic database of the molecular biology and genetics af the yeast Saccharomyces cerevisiae, which 1s commonly knawn as baker's or budding yeast

New and Noteworthy

New Search Templates Added to YeastMine - November 12, 2010

Now pre-defined search lemplates have been added 1o Yoasthvbne o quety phenotype dala, overkipgeng genas. Intergenic regrons and referances curalid 1o genes and/or iarature topics
These templates can be accessed by chcking on the Templates tab and fillered by category using the pull down menu. With the addtion of 11 templates in these categories, YeastMine can
now be used to query the follkwing datatypes: Chromosomal features, Protein featres. GO annctations, Phanotypes. interaction data and Literstire. Please emall s your comments and
questions about Yoasthine

Yeasthine is part of & joint project with Intermine, the Rat Genome Database (RGD), and The Zebrafish Mode! Organism Database (ZFIN) to provide intecoperabaty botween the model
orgnism databases via shared datatypes, such as Gene Orlology (GO) annctabions or orthologs

SGD Curation News

o Genome Snapshot

* Naw papers ndded 10 SGD thes week

¢ View Genome.wide Analysis papars in SGD

¢ Do a Merature search

o Tabke of Gene Summary Pamagoghs (new ones hwghlighted yolow)

SGD Quarterly Newsletter - November 1, 2070

560D sends out its quarterly newslefter to collkagues designated as cortacts i SGD. An HTML version of the newsletter 15 avallable If you woulkd tke fo receive ths letter in the hdure please
uso the Colleague SubmissionUpdate form to ket us know

Yeast Biochemical Pathways Upgraded - Ocrober &, 2010

The Yeast Biochemical Pathways have been upgraded to Pathway Tools version 14 0 This version offers a robust search system with auto-complete and fillenng funcbonakty fo search for
COMPOUNS, reactions, penosipratelns and patfwiys. In additon, the Advanced Quoty page has boen anhanced 1o Suppon structred quenes 10 extract data. The yeastcyc 14 O data fes that
can be used with version 14 0 and the biochermical_pathways tab ik can be downloaded from SOD's downloads page  Other features of inferest are 1) a downloadable Yeast Blochemical
Pathway Poster, which gives you an overvew of the manually-curated pathways, and 2) the Comparative Analysis Tool, which afows you to make compansons between diferent pathway
databases, and compute summary stalistics on a single database

SGD on Facebook and Twitter - August 26, 2010
SGD s now on Facebook and Twitter! ‘Like’ 1= on Facebook of folow @yeastgenome on Twitter 1o get updates about new features, lips on using SGD, and interesting tidbits about yeast




http://thebiogrid.org

home help wiki tools contribute statistics downloads partners about us

BioGRID **

Search the BioGRID

Search by identifiers, keywords, and gene names...

All Organisms ¥
Search ,‘q Featured

Tips Datasets

Welcome to the Biological General
Repository for Interaction Datasets

BioGRID is an online interaction repository with data compiled
through comprehensive curation efforts. Our current index is
version 3.0.64 and searches 23,070 publications for 337,957
raws protein and genetic interactions from major model
organism species. All interaction data are freely provided
through our search index and available via download in a wide
variety of standardized formats.

-
INTERACTION STATISTICS LATEST DOWNLOADS R

AREAS OF INTEREST TO HELP YOU GET STARTED

Advanced
Search

BIOGRID FUNDING AND PARTNERS

\qf}q Build and Download
"9 Interaction Datasets

Create custom interaction datasets by
protein or by publication. You can
also download our entire datasetin a
wide variety of standard formats

.

We've developed tools that make use
of BioGRID data. Check out the list of
tools to see if we can help you work
with our data.

Online Tools and
Resources

Link To Us or Submit
Interactions

3 w4
azﬁ% N

O st CIHR IRS(

4

Send us your datasets or link to the
BioGRID directly from your own
website or database. Full details on

#4BBSRC

. bioscence for the futute

‘v - 5 -
how to contribute are available here. MOUNT SINAI =, e PRINCETON University
HOSPITAL UNIVERSITY  g¥F of Edinburgh

____ View Our Interaction
Statistics ;
2 ; { s
Find out how many organisms, Ex

= <
S (‘) 1 1 7
prateins, publications, and W - NCBI oK

interactions are available in the
more partners

current release of the BioGRID.
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Gl FlyBase A Database of Drosophila Genes & Genomes
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MGL , Mouse Genome Informatics
http://www.informatics.jax.org

M L. Mouse Genome Informatics

Search v Download v YRR P IR = Submit Data Find Mice (IMSR) ‘. Analysis Tools Contact Us

More Resources Index | )

Rosearch Community £-mall £ Keywords, Symbols, or IDs Quick Soarch |
Lists )

Online Books ’
Komanclature Home Page
MG Glossary

Prototype Tools

Gene Expression Notebook N
(GEN) R
Mouse Phenome Database [eepeme,

(MPD) L R -
Deltagen and Lexicon -

Rt e Recombinases (cre) Function : Pathways
Intarnational Knockout -
Mouse Consortium (IKMC)
Trans-NIH Mouse Initlatives
Contributed Data Sets
Community Links ’
Software Developer Tools *

- o — - hfﬂ

wes Hrasl
e

SIS |
"

Al Search Tools
Phenotypes Expression

i

LI on Vo v ren He vey mwenrom e | ey ]
oo Iy bochon whey e =1 News September 18 2010
o T BT
" .
Ut Qi M LY § ,‘:“l’ @

Mg dal a0

ic intarval? £aq * MGI 4.4 adds more detalled feature type categones

50 or diseases? p such as srotein coding penes and tRNA penes. Haad mare...
> a
B ) R E— S B a * Arevised genetic map of the mouse genome results n
N updates to MG gene and marker positions, Read more,
¢ RNA in situ tiridization data from the Eurexpress
project are now available in MGL Read more,

e o O e ) 2 . . b 3
A LR | A e e e map? rag

‘m.:':::‘ A”::‘?‘;’m Pambar Chwmms (9 Mk by Nore HGT e MG1 Stalietis
Pedn bt e MET ttoninl (Cpenialic)
N fLALUM
[l B T TR [ VN [
meow AR 04 0| KA S i | I A Unid - Ly e
o AL LI VEAA | Anamnaa Lt e CRRTTEEeN
[ERTRTER AL e L L VEAA | R Anamnaa batad - R

i M i S At & AT s o e
A namnirnnw 1) Sl

[ (F) ST U g R P e e e p—)
B ot e it D e i e Lt B R PR e} - o - .
[ aanaiaad B T T T e T T}
T we Memad b hona henasns (L Mamtir wuge (41

PR e .

e
- e R

Nemey W
s e
UIEAMTA Kt LAt e

Qs

e L




http://www.ensembl.org

Names in Ensembl

+ ENSGa## Ensembl Gene 1D
+ ENST##2 Ensembl Transcript 1D
+ ENSP###s Ensembl Peptide 1D
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Statistics

Total Number of Normal Metabolic Pathways 90
Total Number of Drug Pathways 223
Total Number of Disease Pathways 116
Total Number of Signaling Pathways 13
Total Number of Pathways 442

Total Number of Drugs (non-redundant) 230

Total Number of Metabolites (non-redundant) 965

Total Number of Enzymes (non-redundant) 1081




http://hmdb.ca

Metabolomics Toolbox MetabolIMS

Downloads Contact Us

Human Metabolome Database version 25 %
Search: Search | [Advanced] h m

human metabslme project

Home Browse

el
"
’,

e

Statistics

' General Statistics

HMDB Compounds 8521

Compounds in the HML 1029

Synthesized Compounds a7

HMDE compounds with MS spectra

HMDB compounds with CNMR. assigned spectra (2DHSQC only)

HMDB Compounds with HNMR assigned spectra

HMDB Compounds with a predicted HNMR spectrum

HMDE Cempounds with a predicted CNMR. spectrum

HMDB Identified Compounds in Urine

HMDB Identified Compounds in Blood

HMDB Identified Compounds in CSF 1005
HMDE Identified Compounds in Other Biofluids 315
HMP Identified Compounds in Urine 232
HMP Identified Compounds in Blood 182
HMP Identified Compounds in CSF 54
‘ Mumber of Associated Enzymes ‘ 7359

‘ Number of Unique Synonyms
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Jelatviteli és
regulacios
halozat

Metabolikus

halozat

Géninterakcios és
fehérjehalozat



A rakos sejtek legfontosabb tulajdonsagai
2000-ben

Osztodasi jelek
fenntartasa

Ellenallas a Novekedés-gatlok
sejthalalnak elkerulése

Angiogenezis Szoveti invazio és

beinditasa metasztazis

Osztdodasi
immortalitas elérése



A rakos sejtek legfontosabb tulajdonsagai
2011-ben

Valdszind uj jellemzbk

Sejtenergetika Immun-pusztitas
szabalyozasanak elkerulése
megvaltoztatasa

Genom instabilitas és Tumorserkent6
felporgetett mutacid A IETETS

Lehet6vé tevd jellemzbk




A rak és a stressz
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Murakami et al., Cancer Sci 2007, 98:10.



Stress induced mutation

 Mismatch repair {,

 Double -strand brake
repair (DSBR) — romldé
hatékonysag




Terapiak a rak ellen 2011-ben

EGFR Cyclin-dependent
inhibitors kinase inhibitors
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