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Few genes are well annotated...
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... because the literature is sparsely curated?

-o-Number of PubMed-indexed articles
1,000,000 -

800,000 -
600,000 -
400,000 -

200,000 -

O e o e o ML B o o e e e LA s e ey e LA e e
1979 1984 1989 1994 1999 2004 2009




. because the literature is sparsely curated?
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FEATURE

The future of biocuration
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Sooner or later, the
research community will
need to be involved in the
annotation effort to scale
up to the rate of data
generation.

SCIENCE IN THE
PETABYTEERA
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The Long Tall is a prolific source of content

Short

Content
produced

Long Tail

Contributors (sorted)

News reporting: Newspapers Blogs
Video: TV/Hollywood YouTube
Product reviews: Consumer reports Amazon reviews
Food reviews: Food critics Yelp

Judging: Olympics American ldol



Wikipedia is reasonably accurate

nature

SPECIAL REPORT . |
& Internetencyclopaedias

il go head to head

Jimmy Wales' Wikipedia comes close to
Britannica interms of the accuracy ofits
science entries, a Nature investigation finds.




Wikipedia has breadth and depth
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http://en.wikipedia.org/wiki/Wikipedia:Size_comparisons, July 2008



We can harness the
Long Talil of scientists
to directly participate in

the gene annotation

process.
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Gene “stubs” seed community contributions
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ITK (gene)

From Wikipedia, the free encyclopedia
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IL2-inducible T-cell kinase, also known as ITK, is a pratein which in humans is encoded by the /TK gene I'
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1 Function

2 Structure
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4 References

5 Further reading
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( IL2-inducible T-cell kinase \

Function
—|

This gene encodes an intracellular tyrosine kinase expressed in T-cells. The protein is thought to play a role

in T-cell proliferation and diffarentiation 1%

Structure [dit]
This protein contains the following domains, which are often found in intracellular kinases:'
1Ll
e [N-terminus — PH (pleckstrin homology domain) .
3 X Available structures
s BTK - Bruton's tyrosine kinase Cys-rich motif
« SH3 - (Src homology 3) Ui, Tluk 1lum, 1lun, 1sm2 Isnu, 1snx etz Je
& SH2 - (Src homology 2) i
s C-terminus — tyrosine kinase, catalytic domain Symbols [TK; PSCTKZ; ENT, LYK; MGC126257,
MGC126256
Interactions [eit] oMM WG 86621 HomoloGene: 4051
. X IDs GeneCards: TK Gene
ITK (gene) has been shown to interact with FYN 1% Wiskott-Aldrich syndrome protein, 7/%! KHDRBSA, = T
1BUSIEL PG 1028 | ymphocyte eytosolic protein 2,1 %! Linker of activated T cells,""21"2! Karyopherin - Bl
alpha 2,14 Grbo2*I®! and Peptidylprolyl isomerase A.I"S
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Wiki success depends on a positive feedback

Gene wiki page utility

Number of Number of
contributors users



A review article for every gene is powerful
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Filtering, extracting, and summarizing PubMed

"'..-: MNCBI Resources [v] How To [v]

Pubmed.guv Search:| pukMed B EJRss

LS Mo lunal Libnary ol Madicem Fibironectin
Mational Institules of Health

Display Sellings: Eurnmary, 20 par pege, Sorled by Recenlly Added Send lo:

Results: 1 to 20 of| 30174 Page 1 Next> Last>>

N\\\4& /.,

Fibronectin - Wikipedia, the free encyclopedia
+ | \W http://en.wikipedia.org/wiki/Fibronectin

EE ¢ | (Qr fibronactin

features & Login /create account m

Article Discussion Read Edit View history |Search Q|

Fibronectin

WIKIPEDIA From Wikipedia. the free encyclopedia

The Free Encyclopedia

Fibronectin is a high-molecular weight (~440kDa) extracellular matrix
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Mair page glycoprotein that binds to membrane-spanning receptor proteins called
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Random article

Fibronectin exists as a dimer, consistirg of two nearly ident cal

monomers linked by a pair of disulfide bonds.!") The fibronectin
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Gene Wiki has a diverse critical mass of readers
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Readership is poised to grow
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The Gene Wikl has a critical mass of editors

Editor count
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Making the Gene Wiki more reliable
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Making the Gene Wiki more computable
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Making the Gene Wiki more computable (Part |)
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Making the Gene Wiki more computable (Part Il)
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Mining community-contributed content
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Function

Structure

e [N-terminus — PH (pleckstrin homology domain)
s BTK - Bruton's tyrosine kinase Cys-rich motif
e SH3 - (Src homology 3)
s SH2 - (Src homology 2)
& C-terminus — tyrosine kinase, catalytic domain

Interactions
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[edit]

This gene encodes an intracellular tyrosine kinase expressed in T-cells. The protein is thought to play a role
in T-cell proliferation and diffarentiation 1#1*!

[edit]

This protein contains the following domains, which are often found in intracellular kinases:*

[edit]

ITK (gene) has been shown to interact with FYN, X% Wiskott-Aldrich syndrome pratein,"I%! KHDRBSA,
[BIBIE) PG, 08 L ymphocyte cytosolic protein 2, Linker of activated T cells,!"2"! Karyopherin
alpha 2.1"* Grb2®®) and Peptidylprolyl isomerase A.["®

[edit]
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Example text from 5-HT,, receptor

Snippet from article on 5-HT,, receptor:

“...5-HT1A receptor agonists decrease
blood pressure and heart rate or cause
hypotension via a central mechanism,
by inducing peripheral vasodilation,
and by stimulating the vagus nerve...”




Exampl%rtext from 5-HT,, receptor

Agonists Heart rate

Receptor
Blood pressure
Snippet from arti¢cle on 5-HT 4, receptgy
“...5-HT1A receptor agonists d ase

blood pressure and heart rate or cause
hypotension via a central mechanisy Vasodilation
nducing peripheral vasodilation,

and by stimulating the vagus nerve...”

Hypotension

Vagus nerve



Exampl%rtext from 5-HT,, receptor

Agonists Heart rate

Receptor
Blood pressure \ //

5-HT,,

/ receptor —

Vasodilation

Hypotension

Vagus nerve
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Re-discovering common knowledge

Gene Ontology provided by GOA

o AP GO :

3 ac A Evidence

4 e 5-HT5 receptor Evidence Code Pubs
From Wikipedia, the free encyclopedia Ay IEA
The 5-HTg receptor is a subtype of 5-HT receptor that binds the TAS PubMed

endogenous neurotransmitter seroto

it J Neurochem, 1996 Jan;66(1):47-56. |

[ A — - o i

Cloning, characterization, and chromosomal localization of a
human 5-HT6 serotonin receptor.

Kohen R, Metcalf MA, Khan M, Druck T, Huebner K, Lachowicz JE, Meltzer HY, Sibley DR, Roth
BL, Hamblin MY,

Department of Peychiatry and Behavioral Sciences, University of Washington, USA.

Abstract
We describe the cloning and characterization of a human 5-HTEG serotonin receptor. The open
reading frame is interrupted by two introns in positions corresponding to the third cytoplasmic
|loop and the third extracellular loop. The human 5-HTE cOMA encodes a 440-amino-acid

polypeptide whose sequence diverges significantly from that published far the rat 5-HTE
S S e T e LRSS B S e

integral to plasma membrane TAS PubMed
plasma membrane IEA




Mining the most recent literature

Human muscle economy myoblast differentiation and excitation-
contraction coupling use the same molecular partners, STIM1 and
STIM2.

Darbellay B, Arnaudeau 3, Ceroni D, Bader CR, Konig 3, Bernheim L.

Department of Clinical Neurosciences, University Hospital of Geneva, CH-1211 Genéve 4, Switzerland.

Abstract

Cur recent work identified store-operated Cai2+) entry (SOCE) as the critical Ca(2+) source
required for the induction of human myoblast differentiation (Darbellay, B., Arnaudeau, 5.,
kidnig, 5., Jousset, H., Bader, C., Demaurex, M., and Bernheim, L. (2009) J. Biol. Chem. 284,
5370-5380). The present waork indicates that STIMZ silencing, similar to 3TIM1 silencing,
reduces myoblast SOCE amplitude and differentiation. Because myoblasts in culture can be
induced to differentiate into myotubes, which spontaneausly contract in culture, we used the
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Filling the gaps in gene annotation

Y ST P

b

. 2008 Aug 1:181(3):1978-87.

Amyloid precursor-like protein 2 increases the endocytosis,
instability, and turnover of the H2-K(d) MHC class | molecule.

Tuli &, Sharma M, Mcllhaney MM, Talmadge JE, Maslavsky M, Caplan 3, Solheim JC.

Department of Biochemistry and Molecular Bielogy, University of Nebraska Medical Center, Omaha, NE
G188, USA.

Abstract
The defense against the invasion ofviruses and tumors relies on the presentation of viral and
tumor-derived peptides to CTL by cell surface MHC class | molecules. Previously, we showed
that the ubiquitously expressed protein amyloid precursor-like protein 2 (APLPZ2) associates
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Associations mined from links and text

Gene Wiki Articles 9% match
(10,163) parent

24% exact

. match
Filter out
seeded text
3% match
child 64% have

Annotator
on text and
links

no match

Prioritization

13.636 Orthology
Matched GO terms Compare to canc,lidate Literature mining
prediction




Not just Gene Ontology mappings

Chemicals and Drugs

Physiology Molecular sequences
N f Physiology
Receptor Agonists /

Heart rate

Blood pressure
\ / Physiology

>-HT,, receptor é Vasodilation /

<\

Hypotension

/ Vagus nerve
Disorders \

Anatomy

UMLS (Unified Medical Language System) Semantic Groups



Mapping to many biomedical semantic groups

Chemicals & Drugs

Genes & Molecular Sequences
Disorders

Anatomy

Physiology

Procedures

1 | 1 1 1 1
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For community-based science, data is king

Data without structure is valuable,
but structure without data is not.




For community-based science, data is king

Data without X IS valuable,
but X without data is not.
Wikipedia
Copy-editing —>» WP:MCB, Boghog
Figures —> Artists and illustrators
X — Structure —> Wiki links, infoboxes

Citations —> DOl bot, CitationBot
Provenance =—>» WikiTrust

zaDOmain ex




The Gene Wiki
successfully harnesses the
Long Tail of scientists
for community annotation of
gene function
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