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NCIBI Tools :

&
Navigation Try Our Tools: Getting started with NCIBI tools
H
e Coming soon: Tools arranged by biological hierarchies.
Ahout *
Tools 3 E . .
xploratery analysis | Conceptual literature searches | Databases | Other
Biological Projects g To explore interactions
Warking with NCIB k
, Use this tool If you want to:
Education 3

Outreach & Dissemination ®

NCIBI Publications ARGORGRp Find concepts related to your list of genes
Calend isti ' '
alendar ConceptGen (tool) Statistically validate enriched concepts
NCBCs ConceptGen (tutorial) Find genes enriched for the same concept as your
Related gene lists to enriched concepts and other genes
genes enriched for the given concept.
.:'?Mefscqpe Query a compound or list of compounds
il Explore reactions and pathways.
MetScape Plug in for Cytoscape (fool) Add inyour own data
MetScapei Plug in for Cytoscape {tutorial) Link to details and matches to pathway databases
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Integrating Tools and Data

* Integration occurs at several levels

— User interface — making it easier for users to
explore and gather information as they process
data and form hypotheses

— Data integration — identifying and developing
methods to integrate different data types and
sources.
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Levels of Integration
UseLInterface:

 Pencil and paper

« Copy, paste

o/ URL passing IDs, single authentication

o| History of searches, persistence, memory
Stored private datasets, workspace

\/

Core Databases:

» Federated with common linkage of data
e GenelD, ProteinID (Uniprot), PMID, ConceptID,
MoleculelD

Poster #3: Alla Karnovsky (Metabolomics)
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Understanding the User’s Needs

e What do they
expect?

 Where do they
want to go?

"This is what
s happenjngu

« NCIBI is focused
on usability and
usefulness of tool
development.

Talk in S24 by Barb Mirel (Usability)
g@my
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How Users use our Tools

CONCEPT BROWSING

o Starting with a concept, disease term or other keyword
— Refined literature search (MiSearch)
— Gene-Disease interactions
e GIN

» Gene2Mesh
» Metab2Mesh

DIRECTED EXPANSION / VALIDATION

« Starting with a list of genes

— Sources
« Expt data (GWAS, Expression Profile, Favorite Genes)
— Expand set by looking for
» Protein-protein interactions (MiMI, Cytoscape Plug-in)
» Metabolites (MetScape <- reference poster)

» Geneset enrichment by
— ConceptGen
« Pathway matching (SAGA / TALE)
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Concept or
Keyword

MiSearch

Gene2Mesh

BioSearch2D
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MiMI
Cytoscape

SAGA/TALE

ConceptGen

NLP Data
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MiMI Data
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Today’s Presentation

e Use a biological case-study to demonstrate the utility and
Integration of tools developed by NCIBI.

e Featured tools:
— Gene2Mesh (Gene / Mesh Term matrix)
— MiMI (Michigan Molecular Interactions)

« MiMIWeb

« MiMI Plugin for Cytoscape (APl and visualization for the MiMI Data and
linkage to other Cytoscape Plugin tools)

— Metab2Mesh

— MetScape (Cytoscape Plug-in)

— SAGA / TALE (subgraph approximate matching tools for network
similarity)

— BIONLP (parsed and gene-tagged version of PubMed and PMCOA)

— GIN (NLP literature summarization and centroiding)
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NCIBI “Try Our Tools” Virtual Workshop ———

Horne

About k
Tools b
Biological Projects »
Wiorking with MCIB ¥
Education b

Clutreach & Dissemination ¥
MCIBl Publications
Calendar

MNCBCs

NCIBI "Try Our Tools" Virtual Workshop

You can try out selected MNCIBl tools by following along with & tutorial booklet and downloading
the relewvant sample data files and required software. The tutorials are organized into 4
modules (see below) and each module has a wideo of the workshop associated with it that wou
may view before hand or simultaneously. Facilitated by technology advances that NCIBI uses to
integrate data from diverse sources and heterogeneous formats, the workshops will allow you
to explore such guestions as:

» ‘What proteins interact and in what pathways?

» ‘What compounds and reactions in a pathway may be associated with a set of genes?
o ‘What interactions may play a mechanistic rale in a disease?

s ‘“What articles are relevant to given genes, interactions or diseases?

o ‘What genes are significantly enriched for a concept or for the same set of concepts?

Before wou begin the workshops, you will need to download and install the application
Cytoscape onyour computer. To install Cytoscape please follow the instructions under
"Pre-wokshop Cytoscape installation" below.

Pre-workshop Cytoscape installation

What is Cytoscape:
Cytoscape is an open source hioinformatics software platform for visualizing molecular

http://portal.ncibi.org/gateway/virtual-workshop.html

e
: Bl
N c g National Center for Integrative Biomedical Informatics: ISMB Technology Track 7/1/2009

Rel
Ahaut MG
MBI Tog
Try Qur Ta
Yirtual Yo

L INg
S
Q 2,

NATY
53

@) >
P HENS



Concept / Keyword Start

e Starting with a Keyword, Disease term.
Explore and visualize the Gene space to
generate hypotheses
— Gene2Mesh (Gene/MeSH matrix)

— MiMI (Protein-Protein interactions)
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http://gene2mesh.ncibi.org

¥ &%  Gene2MeSH NCiB

Marncaas CERTER FoR INTLGEATVE
Baossrpecad IsFosmancs

Automated | iterature Based Genome Annotation Usina MeSH

O et SH et S

1 Hurnan only | O Substances only

histary ) "Kidney Failure, Chronic" -> TGFE1

257 MeSH headings found matching gene symbol "TGFB1™ Show Al Columns [ | download tab-delimited results
¥ = lookup gene or MeZSH heading; M = view interactions in MikAl
Gene Symbol | MeSH Heading TaxID E:f:;r's MeSH Gualifier | Gene Description g};?rr;‘al
TGFET & M Eﬁ:&minq Growdh Factor 9605 0.0e-1 transforming growth factor, beta 1
TGFE1 & M E;ﬂsf‘?rminu Growth Pactor SE05 0.0e-1 genetics transfarming growth factor, beta 1
Tofbl & M Esf‘frminq Growdh Factor 10090 0.0e-1 metabaolism transfarming growth factor, beta 1
Tofhl & M Eﬂ:&minq Growdh Factor 10090 0.0e-1 transforming growth factor, beta 1
Tafhl & M mﬁ:&minu Growth Factor 10116 1.5e-2611 transfarming growth factor, beta 1
Tofbl & M Esf‘frminq Growdh Factor 10116 4622111 metabaolism transfarming growth factor, beta 1
TGFET & M gnraoc‘;ngnlrrsac;l'or?rgsei;irrn‘jnu 2605 4.0e-1344 rmetabaolism transforming growth factor, beta 1
TGFET & ™M Smadd Protein § SE06 1.68e-1233 transfarming growth factor, beta 1
g?;&pgogsac;l'or?r;seizrm‘jnq 10090 1.2e-1122 metabolism transforming growth factor, beta 1
NC? Y
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& zervice of the 115, Mational Library of Tuledicine

% N C B I P u b ed and the Mational Institutes of Health

wwiw.pubmed.gowv

&ll Databases FubMed Mucleotide Protein Genome Structure QMIM PMC Jaurnal

Search | Fubhed v |for || [ Go ] [Clear] Advanced Search

Limits | Previewindex | History | Clipboard | Details

Display | AbstractFlus | Bhow (20 v || SortBy % || Sendto hd

Al 15 | Review: 1 (%]

Items 1 - 15 of 15
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[] 1: Kidney Int. 2004 &pr;65(4):1467-72,

Significance of the tissue kallikrein promoter and transforming growth factor-betal polymorphisms with renal
progression in children with vesicoureteral reflux.

Lee-Chen G1, Liu KP, Lai ¥C, Juang HS, Huang 5%, Lin CY .

Departrnent of Bialogical Science, Mational Taiwan Marmal University, Taipei, Taiwan,

BACKGROUMD: Tissue kallikrein regulates blood circulation, Low urinary kallikrein excretion was associated with
hypertension and renal disease in blacks, The polymorphic KLEL promoter includes -1230 GMN coupled with multiple
single base substitutions, The -130 G12 allele in the KLK1 promoter was associated with lower transcriptional activity
and hypertensive end-stage renal disease (ESED) in blacks, Transforming growth factor-betal (TGF-betal) regulates
matrix production, and induces fibrasis in a variety of tissues. High circulating TGF-betal levels mediating renal
fibrosis and loss of function in transgenic mice, The -509 T allele in the TGF-betal promoter showed marginally higher
transcriptional activity, and was associated with increased TGF-betal production in humans. The aim of this study
was to investigate whether the tissue KLK1 promoter and TGF-betal polymorphism are involved in primary
yvesicoureteric reflux (YURY with renal progression in children, METHODS: Seventy-four primmary YUR children were
stidied with reanlar annnal followe-nn for more than 18 vears. all of them mnre than arade 77 fdianoansed by vnidinn

L INg
S
Q 2,

NATY
53

o) i
CHENS



:Bl
N c g National Center for Integrative Biomedical Informatics: ISMB Technology Track 7/1/2009

Gene2MeSH

Gene2MeSH is an automated annotation tool that associates
Medical Subject Heading (MeSH) terms with genes using the
National Library of Medicine's PubMed literature database.

The significance of association between genes and MeSH terms is
evaluated using Fisher’s exact test and displayed in an interface in
order of significance score.

Users may search by gene name or MeSH term and view or
download results via the web interface. Gene2MeSH also provides
relevant links to protein interactions in MiMI as well as reference
links to Entrez, the MeSH browser, and PubMed.

Website: http://aeneZ2mesh.ncibi.org

Programmatic Interface for direct query access (XML return):
— http://[gene2mesh.ncibi.org/about.html#programmatic
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http://gene2mesh.ncibi.org/�
http://gene2mesh.ncibi.org/about.html�

http://gene2mesh.ncibi.org

7 &%  Gene2MeSH NCIBI

Buoaarcecay Iurcemancs

Automated Literature Based Genome Annotation Using MeSH

"Kidney Failura, Chranic"

I Hurnan only | O] Substances only

history ' "Kidney Failure, Chranic”

21 genes found matching MeSH heading " Kidney Failure, Chronic Show Al Colurnng L | download tab-delimited results

© = lookup gene or MeSH heading;, M = view interactions in hif|

Gene . Fisher's . A External
Symbol MeSH Heading TaxID Exact MeSH Qualifier | Gene Description Search
i . . i . angiatensin | converting enzyme
ACE® M Kidney Failure, Chronic & = afH ] 1.6e-47 genetics (peptidyl-dipeptidase A) 1 51
. . . i . angiotensinogen (serpin peptidase
AGTE M Kidney Failure, Chronic & 8606 4 Hg- 2 genetics inhibitar, clade A, member 8) 24
AGTET @ M | Kidney Failure, Chronic & 9R0G 3.4e-18 genetics angiotensin |l receptor, type 1 18
. . . . 5.10-methylenetetrahydrofolate
MTHFFR @ M | Kidney Failure, Chronic @& SE0G B.de-17 genetics reductase (NADPH) L)
MOZ3 @ M | Kidney Failure, Chronic @& 9505 5.9e-15 genetics nitric axide synthaze 3 (endathelial cell) 19
nph @& M Kidney Failure, Chronic & 10050 5.7e-12 pathology nephrosis 4
AHSG @ M | Kidney Failure, Chronic & 9505 2.9e-10 complications alpha-2-HZ-glycopratein Fil
ll"’%"- M Lidnew Faillnire Chrame B8 qQEr= 1 B R tharanw intaranlin B Mintadaran bhota 1=
At , 1f::$,§, ]
\% _: O‘;‘P‘L NS)/}
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http://mimi.ncibi.org

MICHIGAN MOLECULAR INTERACTIONS

Cuery Interactions Browse Database About MiMI Help

Cownload as PSI-MI

@Gene Details

—

W Protein Interactions (64 gene interactions found) - show fhide

[ Literature on gene TGFB1 { 1203 publications found) - show fhide

C& Pathways (8 pathways found) - show fhide

Gene2MeSH Cytoscape @ MiSearch
¥Yiew TGFB1 With Other NCIBI Tools @ @ @ @

NC“IrBI M ~é National Institutes of Health grant #U54 DA021518,
[ e e

Copyright 2008 by The University of Michigan

Maades a1 R hesaad

wowewy nicibi.org - For support and guestions email; mimi-help@umich.edu
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http://mimi.ncibi.org

Free Text Search Gene List Search Query Interactions owse Database About MikI
Download as PSI-MI

Gene Details

~%° Molecule Details for Gene Entry TGFB1 {(Geneld: 7040} - show fhide

"> Protein Interactions {64 gene interactions found} - show fhide!

<%’ Literature on gene TGFB1 {1203 publications found) - show fhide

‘28 pathways found, displaving all pathways,

KEGSS:h=a04110 Immage Cell cyecle View Related

KEGG: hsal4350 TSF-beta signaling pathway VMiew Related

KEGG:hsal5211 Renal cell carcinoma View Related

KEGSG:hsal5220 Chronic myelaid leukemia View Related

KEGG:h=al5210 Colorectal cancer View Related

KEGG:hsal4010 MAPE =signaling pathway View Related

$
S

KEGG:hsal5212 Pancreatic cancer View Related




http://mimi.ncibi.org

MICHIGAN MOLECULAR INTERACTIONS

Cuery Interactions Browse Database About MiMI Help

Cownload as PSI-MI

@Gene Details

—

W Protein Interactions (64 gene interactions found) - show fhide

[ Literature on gene TGFB1 { 1203 publications found) - show fhide

C& Pathways (8 pathways found) - show fhide

Gene2MeSH Cytoscape @ MiSearch
¥Yiew TGFB1 With Other NCIBI Tools @ @ @ @

NC“IrBI M ~é National Institutes of Health grant #U54 DA021518,
[ e e

Copyright 2008 by The University of Michigan

Maades a1 R hesaad

wowewy nicibi.org - For support and guestions email; mimi-help@umich.edu
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Gin.ncibi.org

GIN: Gene Interaction Network

ch Article Search Disease-Specific Networks Seed Disease Genes Inferred Disease Genes About

Information for TGFBR2 Global Network Statistic

Interactions

SMAD2

 Two of four sites in SMAD?Z, three of four in Smad3 and all sites in TGEBR2 were effective in suppressing their targets
down to 0A#?710% (Figure TA). (Article T188087) (score = 2.26493) Information about TGFER2 on Mikl

TRADD Cytoscape

e MNinety-five genes were identified that distinguished the samples from all four autoimmune diseases from healthy
controls, including those encoding the cell surface receptors TGFER2, CSF3R, and BMPR2, which were
overgxpressed in the autoimmune patients, and several genes implicated in apoptosis (TRADD, TRAF2, CASPE,
CASPS), which were underexpressed. {Article 333417) (score = 1.72039) Second Neighbors

Information about TGFERZ on Cytoscap

SMAD3 o MAPKS through:
o SMADZ
e Two of four sites in Smad2, three of four in SMAD3 and all sites in TGFBR2 were effective in supprassing their targets o CSEF1R
down to 0A¢7??10% (Figure 1A). (Article 1188087) (score = 1.63958) o SMAD3

o TGFER1 through:
CSF1R o SMAD?Z
o SMAD3
e CS5F1R is a tyrosine Kinase transmembrane receptor for the cytoking colony stimulating factor 1 (CSF1), and is e CD40 through:
involved in macrophage differentiation, function and production; and TGFBRZ is a Ser/Thr kinase transmembrane o SMAD3I

receptor for transforming growth factor-beta (TGEA7AZ) with a role in transcriptional regulation. (Article 1475747
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Gene List Start

o Starting with a list of genes, Launch
Cytoscape Plug-in for MiMI database and view

protein protein interactions.

— SAGA < Approximate subgraph matching tool for
pathway identification

— BIONLP € direct access to sentences in literature to
support interactions

e Also other Cytoscape modules
— Bingo, Dynamic Expression Module, MCode, others.
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www.cytoscape.org http://mimiplugin.ncibi.org/

& Cytoscape Desktop (New Session)

Fil= Edit  Wiew Select  Lawvout BEWE(EN Help
folecule Types | All Data Sources | 1. Query genes + nearest neighbors |
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Wisual Mapping Bypass k

se Web Services

LirkiCik

MetScape
MrT Plugin

T
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Diata Fanel

B (0

Description Gene Mame Pathuway
3955 LFMG O-fucosylpeptide 3-beta-M-acetviglucosamin... | LFMNG Motch signaling patheeay [path:hsald4330] compartment specifi
41653 rmyaciling trabecular mestwark inducible glucocorti... | MYOC anatomical structure
1854 deoxyuridine triphosphatase DT Pyritmidine metabolism [path:hsa00240] DA replication [GO:
3714 janged 2 JAG2 Motch signaling patheeay [path:hsald4330] auditory receptor cel
64321 SEY (sex determining redion Y)-box 17 SO0¥1T Wit signaling pathway [pathchsald310] angiogenesis (GO0,
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http://saga.ncibi.org

Match Neo. Match Graph Name (#Nodes, ZEdges) Graph Disi
MIatch #1 pathchsal4330 (17, 16) [MNotch signaling pathway] 29.00
Iatch #2 pathchsald210 (39, 70) [Wrt sighaling pathway] 36.00

Details of the Matches:

[Go Back to Matches Overview]

NIatch #1: path:lisa04330 (17 nodes, 16 edges) [Notch signaling pathway]
Graph Distance 29.00 (4 out of 11 nodes match)

[Link to KEGG Picture] (with the matching nodes highlighted)

query: MiMIPlugin2 SAGA
sox17 ruvbll1 rac | dut jag2 Ifhg
“\—\..___\_\_ N
\ \ DB graph: pnth:hsnﬂ)&?
smad4 ppard notch2 JAG1, AGS, JAGL]1... LFENG...
tat psenl NOTCH1,_TANI...

“ \

[NCSTNIAPHI1AIPSENI...IPSENENI]
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Ly {'-"\
_ 4"’_ “"‘ ]
A

10 Function Eene name Interactiontype

4853 () 4854 [calcium ion binding [GO:00058509]; protein hinding .. | (MOTCHZ2 |, NOTCHZ) [hidirectional] [BIMD

6872 () 8031 [protein binding [GO:.000454515]] MAFT , MCOAL) [bidirectional] [BIMD]

4853 () 23220 [protein binding [GO:.000454515]] (MOTCHZ |, DTx4) [PPrel] [WEGE]
18401() 2033 [metal ion binding [GO:004687 2]; transcription coac... | (DT, EP300 [hidirectional [reverse]; in wivao [reverse]; [nwivo] [GRID; HPRI
5468 () 10987 [retal ion binding [GO:0046872]; protein binding [G... | (PPARG , COPS5) [bidirectional] [BIMD]

5468 () 6256 [metal ion binding [GO:004687 2] protein hinding [G... | (FPARG , FxRA) [Affinity Capture-MS; bidirectional; in vitro; [vitro [rev... | [CCEB; GRIL
3714 () 54567 [calcium ion binding [GO:00058509]; Motch binding [.. | (JAGZ  DLL: [neighbouring_reaction [reverse]] [reactome]
6934 () 64321 [OMA hinding [GO:000367 7)) MCFTLZ , ST [PPrel [reverse]] [WEGE]

<

Mode Akkribute Browser | Edge Attribute Browser | Metwork Aktribute Bru:uwserl

alal Middle-rlirk: 4+ Ar=a Fa POk



Cytoscape MiMI Plugin Query BioNLP

18 Sentences Related To [PPARG] And [RXRA] From BioNLP

SORT (smeLE cLICK) Sentences by semantic similarity [May take several minutes for long lists] Computed by MEAD , a centroid-based
extractive suammarization system

PubmedID Section Symbol Symbol Sentence

The peroxsome proliferator-activated receptor gatnma (PPAR. gatnmna) and the retinoid X receptor alpha (RXER
alpha)y fortm a heterodimeric comples that functions as a central regulator of adipocyte differentiation.

Mo effect on the transient espression of leptin was noted upon treatrnent with a thiszolidinedione, BRLAYSS3,
94023033  ABSTEACT PPARG or upon cotransfection with peroxsome proliferator-activated receptor-gammalretinoid X receptor-alpha or
sterol response elemnent-binding protein-1.

8900192  ABRTRACT PPARG EXEA

Compated with nortal human myometriom, leiomyormata had 3- to 5-fold higher levels of peroxisome
105836093 ABRSTEACT PPARG proliferator-activated receptor garma (PPAR gamma), retinoid X receptor alpha protens, and all-trans retinoic
acid, but only during the follicular phase of the menstrual cycle.

It hurnan coronary artery vascular srnooth muscle CheaWiakdy cells, the mechanisms that mediate the
105680864 ABSTREACT PPARG antiproliferative effects of lgands for the peromsome proliferator-activated receptor-gamma (PPAR. gamma)
and the retitioid X receptor-alpha (FXR alpha) are unclear.

We studied the effects of perosisome proliferator-activated receptor (PPAR) garnma, alpha, and retinoid X
10936454 ABRSTREACT PPARG receptor alpha (FXRalpha) igands on WCP-1-directed migration and matrisz metalloproteinase exprezsion of a
hurnan acute monocytic lenkernda cell line (THP-10.

PIMT enhances the transcriptional activity of peroxisome proliferator-activated receptor garmma and

NC:BI s
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Additional Cytoscape Modules

 MetScape (beta release 0.8) mapping metabolites to
proteins (Poster # 3, Alla Karnovsky)
— http://metabplugin.ncibi.org/index.htmi

o Bingo (GO term overrepresentation/enrichment)
— Maere S, Heymans K, Kuiper M. Bioinformatics. 2005 Aug 15;21(16):3448-9

e MCode (highly connected regions of a graph)
— Bader GD, Hogue CW. BMC Bioinformatics. 2003 Jan 13;4(1):2.

* DynamicEXxpression (timecourse color / size)

— lliana Avila-Campillo, Galitski Group, Institute for Systems Biology.

 Many others ....
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http://metabplugin.ncibi.org/index.html�

"»ConceptGen

e ConceptGen is a web-based application that performs gene set enrichment
testing and concept mapping, and offers private accounts and several
visualization methods.

e The significance of association between uploaded gene sets and concepts,
and among all pre-loaded concepts is assessed using a modified Fisher’s Exact
test.

e Concept mapping in a graph network allows users to explore networks of
relationships among previously defined biological concepts.

*Several types of biological knowledge are represented in ConceptGen in
addition to Gene Ontology (GO), including pathways (KEGG, Biocarta, and
Panther), protein families, chromosomal locations, protein interactions, MeSH
terms (concepts defined using Gene2MeSH), targets of transcription factors,
drugs, and miRNAs, differential gene expression profiles, metabolic-centered
gene sets, and human diseases.

e Gene expression profiles are analyzed using a custom-built pipeline that
downloads raw Affymetrix .CEL files from Gene Expression Omnibus (GEO),
assesses quality, normalizes data with RMA, and tests for differential
expressmn with an empirical Bayesian method

http://conceptgen.ncibi.org S
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http://conceptgen.ncibi.org/�

ConceptGen g ?
@  Pwteininteraction (i) Secmyiiteln
2 :‘;s: Bmad . s SMAD3 | ctions
@  rEco Pathway 1
. GO Molecular Function M:m;}eﬂmﬁih...
@  coBiological Process f !
Concept Explorel 1 TR
._‘ ,hﬁ'mgswt" TGF-beta signaling pat...
TG Fh_uz h r anatomical structure im... 4
20 VY  Venkat_0.5-0_63genes
Queried Concept Name:  TGFb_02hr Enriched Concept:  JUN interactions @ = ML%@M celt Diferetiston
ConceptType:  Experimental Concept Type:  Protein Interactio... anincriptist, BURTReE MR/ :
Gene ListSize: 245 BenelistSize: 362 el :
ExortDats  £3 ExportData E #% A <t Wl
Overlap: 21 * regulation af transeript... ;
] @ ‘
ene Symbol Gene Name L nsariptieil BT At Basic Helix-Loop-Hellx....
BCLG B-cell CLL/lymphoma 6 (zinc finger protein 51) |+ | palgiare 6 R DML L
SERPINE1 serpin peptidase inhibitor, clade E (nexin, plasminogen activator inhibior type 1), me - Helix-Loop-Helix Motifs
JUN Jun oncogene .
e T . Select enriched
s ]
Enriched Concepts I Concepts by
! Draw complete Interactions Selected 0 of 106 Concepis | m E Concept type
Concept Name Concept Type Name Gene List Size  Overlap Pwvalue
™ Transcription Factors Literature derived B.5BB42E-17 1.729T70BE-13
™ tanscription factor activity GO Molecular Funel  Functional Annotath 5.705869E-13 3.7658T3E-10
™ sequence-specific DNA binding GO Molecular Fune! Functional Annotati 9.308375E-13 3.071764E-10
™ Trans-Activators Me5H Literature derived 2.84646E-12 3.B21BATE9
™ transcription from RNA polymerase Il promoter GO Biological Proce  Functional Annotath 1.466151E-11 1.529196E-8
™ Transforming Growth Factor beta Me5H Literature derived 5.95079BE-11 5.992453E-8
™ Smad Proteins Me5H Literature derived 32 B8.23652BE-11 6.63534TE-8
™ regulation of transcription from RNA polymerase ll promod GO Binlogical Proce  Functional Annotath 430 B.S5123TE-10 4.668B0TE-T
IMME
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L
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Conceptgen.ncibi.org

Q. ConceptGen =

Gene Symbol  Gene Name

O H interleukin 6 (interferon, beta 2)
Mesh
. KEGG Pathway tumor necrosis factor (TNF superfamily, member 2)
. Gene Expression peroxisome proliferator-activated receptor gamma, 1
. GO Molecular Function . Type Il diabet... cholesteryl ester transfer protein, plasma
@  coBiological Process GSE9101-TH... e A T
lipid transpor... peroxsome proliferator-activated receptor gamma
glucose hom... insulin
Maturity ons...
.:Inl o leptin (obesiy homolog, mouse)
Pwophiokost.~ gheogen synthase 1 (muscle)
® . fatty acid binding protein 2, intestinal
e positive regul... Insulin signal... protein brosine phosphatase, non-receptor type 1
renal tumor antigen
Diabetes Mel...
insulin recep...
PPAR signali...
® O
O insulin recep... postuereetl osE11045-..
carbohydrate...
I.-ln?‘hlﬂﬂ .
| Adipacytokine signaling pathway
G|
s 3
. = G
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Gene Annotation Remove | Expand X

LEFTY1

Iefi-right determination factor 1

GenelD: 10637
GeneType:  protein-coding
Organism: Homo sapiens
Chromosome: 1
Map Location: 1g42.1
Locus Tag:
Allas:  LEFTY1, LEFTH, LEFTYB
AllasType:  synonym
Kegg Pathway:  hsa:10637
Gene Complex:  KEGG:path:hsa04350:69

GO Term Category

extracellular region Component

extracellular space Component
oytokine activity Function
growth factor activity Function

Path Name Description

path:hsa(4350 TGF-beta signaling pathway

i
!

NetBrowser
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Metscape through MiMl

e Currently using Beta site:
http://mimi.ncibi.org/MimiWebBeta/upload-
page.|sp

 Use molecule ID to search for now — upgrade
coming. Sarcosine=C00213

Dy A
NCiBI s
g National Center for Integrative Biomedical Informatics: ISMB Technology Track 7/1/2009 * -


http://mimi.ncibi.org/MimiWebBeta/upload-page.jsp�
http://mimi.ncibi.org/MimiWebBeta/upload-page.jsp�

List Search i about MikI
List of genes to search for: : ttype: arch by ganism:

Homo sapiens w

Upload Gene o

cooz1z

MiMI Search

Tupe of insert a list of gane namea
id walues inta tex

& *é National Institutes ofHeakth grant #U54 DA021519,
Nc BI s Copyright 2008 by The University of Michigan

U sy o Mk gan
PN et

ww vy Ncibi.org - For support and questions email: mimi-help@ummich.edu
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Metab2mesh.ncibi.org

—

@0 3G

Thiazolidinediones

Metab2MeSH
e
R

=
histary - glucose -» rosiglitazone -» tzd -» glitazone -» "diabetic mice” -» "diabetic model” -> "diabetes model” -»
"diabetes” -» dighetes -> Thiazolidinediones

Showing top 1000 MeSH headings found matching substance "Thiazolidinediones™

N(

Manoaar Ciw
Baoasers

[download tab-delimited results)

Substance Name Registry # MeSH Heading MeSH Qualifier i:—lt:](::‘:sd E:{s:;r's Ratio
Thiazolidinediones Thiazolidinediones therapeutic use 4965 -4.2e+ 1778.4
Thiazolidinediones Hypoglycemic Agents therapeutic use 3125 -1.5e+4 235
Thiazolidinediones Thiazoles pharmacolagy 2016 -3.de+3 2131
Thiazolidinediones Chromans pharmacaology 1353 -3.3e+3 oly.4
Thiazolidinediones Diabetes Mellitus, Type 2 druy therapy 1674 -0.6e+3 B2.9
Thiazolidinediones PPAR gamma agonists 51 -4.8e+3 B15.7
Thiazolidinediones E”rs Sl e metabilisrm a47 32e43  |109
Thiazolidinediones Insulin Resistance physiology 205 -3.1e+3 76.9
Thiazolidinediones Ietfarmin therapeutic use 491 -2.3e+3 2628
Thiazolidinediones Transcription Factors metabalism tatalll -1.7e+3 16.7
Thiazolidinediohes Insulin blood 945 -1.7e+3 13.3
Thiazolidinediones Elood Glucose metabolism a06 -1.5e+3 14.8

O‘\N— W&@
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http://misearch.ncibi.org
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Adaptive PubMed Search Tool

216.70.1681.113:090315:095248

Diabetes AND NMephropathy AMND Kidney Failure, Chronic ..

Mamoaga

B

MiSearch Hel

The guery returned 4504 citations frorm MCEBI Entrez.

+ GP Key Increased plasma uratensin-|l levels are associated with diabetic retinopathy and carotid atherosclerosis in Type 2 d
Authors Suguro T, Watanabe T, Kodate S, ¥u G, Hirano T, Adachi M, Miyazaki A
+ kAJacobson 4[] 18338983 Clin Sci {Lond) 115(111:327-34 1969
+ Gk, Clore

shuwfmde Defining human diabetic nephropathy on the malecular g

Diahetic Martini &, Eichinger F, Mair %', Kretzler M

Mephropathies 7 [ 15704685 Rev Endocr Metab Disord 9(4):267-74 |
Kidney Failure

intensin-aldosterane system on diabetic nephropathy risk.
o S, Ugarph-Marawski A, Brismar k., Eriksson SV, Dahlguist G

22(B)377-83 1969

ﬁ greiil::ggts o the mechanisms of ibrosis and sclero: m.arkers of diabetic nephropathy in Type 2 diabetes mellitus.
+ Mellitus, Type Hilow H

2 g [ 18726161 Rev Endocr Metab Disord Si4):245-54 22(6) 384-5 1969

Kidney

Diseases AVF'F!E.wariantg and mutatinns.in nephragenic diabetes i inase-9 in the diabetic nephropathy of Kkay mice.
+ Alburninuria Spanakis E, Milord E, Gragnoli C i L, Yiao-Man Z, YiMing M

S?SrS;sts:cular 9 [] 18726895 J Cell Physiol 217 (31:605-17 1969 22(5) 405-12 1969

Diabetas Mass spectrometric guantification of amino acid oxidatio

abetic nephropathy-rale of mRMNA translation.
an K, Lee MU, Ghosh Choudhury G, Feliers D

P}:Iglﬁﬁﬁﬁ 1!:Iﬁ!:l IQIVIL 1TUINIVIVYY 11AVN 11 L1L1eVvY

+ Mellitus, Type Yivekanadan-Giri &, Wang JH, Byun J, Pennathur 3

1
+ Hynertension 10 [ 18752069 Rev Endocr Metab Disord 3(4):275-57
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Gene2Mesh API

Thiz XML file does not appear to have any style information associated with it The document tree i3 shown below.

- <NCIBI=
— <GenelMeSH=
— =Request type="fetch">
— <ParameterSet=

<Genell) type="entrez"=1426=/GenelD >
<TaxonomyID>ALL</TaxonomvID >
<Lipat>1000</TLimit=
</ParameterSet>
</Request>
— <Response>
— =ResultSet sort="P-Value" order="ascending">
— <Result>
<Genell) type="entrez"=1426=/GenelD >
<GeneSymbol>CSF 1R </GeneSymbol>
<hIeSHDescriptor=Eeceptor, Macrophage Colony-Strnulating Factor</MIeSHD escriptor=
<TaxonomyID>%606</T axonomyIL} >
<Fover=1354 3</Fover=
<Clu-Square>63558</Clu-Square >
<P-Value test="FisherEzact">7 2e-1422</P-Value>
<heSHCualifier=metabchsm</TeSHualfier>
— =GeneDescription>
colony strmulatmg factor 1 receptor, formerly McDonough feline sarcoma wiral (v-fins) cncogene homolog
=fGenallagerintion=

http://gene2mesh.ncibi.org/about
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NLP Pubmed Programmatic Interface

e http://nlp.ncibi.org/about.html

 Example:

— http://nlp.ncibi.org/fetch.php?pmid=17523140&tag
ger=nametagger&type=gene

— <INCIBI=
— <BioINLF=>
— =Request type="fetch">
— =ParameterSet>
=PNOTy=17525140=PNITY=
“Tagger>nametagger</Tagger=
<Type>gene</Type=
=Limit>1000=/Liunit=
=ParameterSet>
“</Request=
— <FResponse>
— =ResultSet>
— <Result>
— <Article proad="17523140"=>
— <Section type="abstract"=
- =i]_:'-11 ﬂg aph=

2,
NCiBI D
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http://nlp.ncibi.org/about.html�
http://nlp.ncibi.org/fetch.php?pmid=17523140&tagger=nametagger&type=gene�
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