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Data deluge...

*“ What is the subcellular location of protein MEN1 ? ”’
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Pl-lblmEd-‘um' Ryanodine  Search |

U5 Mational Librany of Wedicine
Mational Institutes of Health

Results: 1 to 20 of 8936 Page|1 | of447
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Ontology-based search engines

what
. Top Terms
ryanodine-sensitive calcium-release channel activity [7,.554] &
sarcoplasmic reticulum membrane [3373] &
sarcoplasmic reticulum lumen [3,385] &
sarcoplasm [3,503] &
sarcoplasmic reticulum [3,401] &

# Knowledge Baze
binlogical_process [7,215]
cellular_component [7,473]
malecular_function [5,151]
All of molecular_function [8,181]
transporter activity [7,5614]
catalytic activity [2,566]
transcrigtion regulator activity [13]
transcrigtion activator activity [10]
tranzcription cofactar activity [9]
tranzcription coactivator activity [3]
cAMP rezponse element binding protein binding [7]
nutrient reservoir activity [14]
antioxidant activity [11]
motor activity [9]

B B B

[Ryanodine find

8,936 documents semantically analyzed

Authors: Jung Kim, Hee, et.al.

Journal: Brain research, 2012

Puhlmr:a 23131584 Related Adicles Eead Full Text

Authors: Suzuki, Mari, et.al.

Journal: Biochemical and hiophysical research communications, 2012

In thizs study, we examined involverment of yanodine receptor (RyR), an endaopl:

Puhlmeu 23131566 Related Adicles  Eead Full Text

Conduction Slowing Contributes to Spontaneous Ven
Authors: Zhang, Yanrmin, etal.

Journal: Journal of cardiovascular electrophysiology, 2012

Fublmﬂ'ﬂ 23131176 Eelated Adicles  Eead Full Text




Question Answering (EAGLi system)

= C N [ eaglunige.ch
Helal sakVINN W+ fef et TN L. e

r’”% Wwhat is the subcellular location of protein MENT 7 ()%=~ EAGLi (&) Publ!'.'..’.'led

Your question was : MENT , reformulated as AMENT

Possible answers are | @ rucleus (4 matches in 1 documents) | cytosol (3/1)
& membrane (2 matches in 1 docurments) | chromosame (2/2)
extraceliular region (1 match in 1 docurmenits) | endopfasmic reticufurn (141 ) ) T-tubule (172) ; Jormeric
region (1/1) 1 hydrogen: potassium-exchanging ATPase complex (22) ... show all
'I
|
|
i = nuclens A
1
P blﬂ] d Expression and subcellular localization of menin in human cancer cells.
L e — Ren F, ¥u HW , Hu Y , ¥an SH , Wang F . Su BW , Zhao ©
S Exp Ther Med. 2012 Jup; 3(6): 108F-109F
‘E Froid : 22970022
Publfed
=, cytosol A
P b'ﬂ] d Expression and subcellular localization of menin in human cancer cells.
L e — Ren F, ¥u HW , Hu Y , ¥an SH , Wang F . Su BW , Zhao ©
S Exp Ther Med. 2012 Jup; 3(6): 108F-109F
‘E Froid : 22970022
Publffed

=¥, membrane A
Redundancy hypothesis: The number of associated/co-occurring answers dominate other dimensions



Best way for extracting GO terms
from a set of abstracts ? (1/3)

e Comparison based in two categorizers :

— Thesaurus-Based (EAGL)

* Competitive with MetaMap (Trieschnigg et al., 2009)

* Compute lex. similarity between text and GO terms

— Machine Learning (GOCat)

« k-NN .
* Similarity between input text and already curated abstracts °

e KB derived from GOA : ~90°000 instances ® o




Best way for extracting GO terms
from a set of abstracts ? (2/3)

e Two tasks :

— Classical categorization (micro reading ~ biocuration)
one D - GO terms

abstract/paper

— Redundancy-based QA (macro reading)

a set of n (=100) ............. A
abstracts = 9~ % 2 = GOterms



Best way for extracting GO terms
from a set of abstracts ? (3/3)

* One benchmark for micro reading evaluation
— 1’000 abstracts and GO descriptors from GOA

 Two benchmarks for macro reading evaluation

— 50 questions derived from a set of biological databases:
What molecular functions are affected by [chemical] ? c t.dl

What cellular component is the location of [protein] ? Prot :



Results

micro reading

macro reading

task task

Benchmark 1’000 abstracts CTD UniProt
Metrics PO R10 PO R100 PO R10
EAGL
(Thesaurus 23 .16 34 15 33 .45
Based)

GOCat 43 A7 .69 .33 .58 .73
(k-NN) (+86%) | (+193%) | (+102%) | (+120%) | (+75%) (+62%)

+75/120% for k-NN (sup. learning)
=» Redundancy hypothesis insufficient
Why/Where is the power ? Size does or does not matter ?




Deluge is self-compensated ©
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Deluge is self-compensated ©
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Magic !

The automatic categorization based on a
PMID,,,; performed in 2011 is of higher quality
than a categorization on the same PMID,,,;,
performed in 2007

No concept drift at all and even some
improvement!



Example in toxicogenomics: CTD vs. GOCat

““What molecular functions are affected by Ryanodine ? ”

m Fiving Inaight Inta how chemicala affect ouy health.

ORyanodine

GO Rank
Level GO Term 1
9 GO00005219 : ryanodine-sensitive calcium- v v 2.

release channel activity
- GO0015279 : calcium-release channel v 3.
activity

7 GOO0005262 : calcium channel activity v~ 4.
6 G00022834 : ligand-gated channel activity v 2
GO00015276 : ligand-gated ion channel '

6 o v 7.
activity 8

3 G00005516 : calmodulin binding v '
v 9

10.

GOCat

GO Term

GOO0005515 : protein binding
GO0005219 : ryanodine-sensitive calcium-
release channel activity
GO0005245 : voltage-gated calcium channel
activity
GOO0005509 : calcium ion binding
GO 0005262 : calcium channel activity
GOO0005102 : receptor binding
GOO0005516 : calmodulin binding
GO0005388 calcium-transporting ATPase
activity
GO00015279 : calcium-release channel
activity
GO0005528 : FK506 binding


http://ctdbase.org/detail.go?sort=dagLevelMin&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=dagLevelMin&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433

Example in UniProt

““What is the subcellular location of protein MEN1 ? ”’

UniProt 3 > UniProtkBs

Protein names Recommended name.
Menin

Gene names Name: MEN1

E10) GO Term Rank

GOO0035097 : histone methyltransferase v
complex

6

5 GOO0000785 : chromatin v

5 GO0016363 : nuclear matrix v

4 GO0005829 : cytosol v

3 G00032154 : cleavage furrow v

v 9.
v 10.
v 15.

ONo Ok WNE

GOCat

GO Term

GO0005634 : nucleus
GOO0005737 : cytoplasm
GO0005886 : plasma membrane
GOO0005615 : extracellular space
GO0005887 : integral to plasma membrane
GO0005739 : mitochondrion
GO0005829 : cytosol
GO0005576 : extracellular region
GOO0035097 : histone methyltransferase
complex
GO0000785 : chromatin

G00016363 : nuclear matrix


http://ctdbase.org/detail.go?sort=dagLevelMin&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=dagLevelMin&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433
http://ctdbase.org/detail.go?sort=goNmSort&dir=asc&view=go&dag=go_mf&type=chem&acc=D012433

Qualitative evaluation

40%

30%

20%

10% -

Distribution of results

0% -

Irrelevant General Relevant Highly relevant

Relevance scale

Relevant vs irrelevant : 82% - 18%

Guha R., Gobeill J. and Ruch P. Automatic Functional Annotation of PubChem BioAssays



Conclusion and future work

 Automatic assignment of GO categories ~ 43%
[Camon et al 2003: GO kappa ~ 40%]

e C(Classification model improves faster than drift
[ Consistency of annotation guidelines ©)]

* Next: Effective integration into the EAGL/Y’
guestion-answering platform



Collaborations

e Automatic Functional Annotation of
PubChem BioAssays

=>» Generates semantic similarity clusters

* Automatically populating large protein
datasets COMBREX

COMputational BRidges to Experiments

2511394 Al genes in COMBEEZ] (3302393 genes)

Genes with unvalidated predicted functions



Please visit EAGLI, the Bio-medical question answering engine http://eagl.unige.ch/EAGLi/ !

Who are we ?

Question-Answering examples
" what diseases are associated with brcal?
what diseases are important for boehringer ingelheim ?
what proteins are associated with noonan syndrome ?
what proteins can interact with cftr ?
what drugs can prevent preterm birth delivery ?
what cells are involved in heartlooping ?
@ NXEN \hat is retinoblastoma ?
where is produced testosterone ?
where is located the memory ?
what protein can interact with fluorouracil ?

what proteins are associated with noonan syndrome ? () &%~ EAGLi @ publfed

Your question was : what proteins are associated with noonan syndrome ?, reformulated as proteins associated noonan syndrome
Possible answers are ; @ Ppnll (55 matches in 26 documents)

& raf1 (28 maiches in 8 documents)

O 5051 (19 matches in 8 documents) ; kras (13/7) ; erkl (14/4) ; gt (7/5) ; shoc2 (8/3) ; ptp (7/2) ; nras (6/3) ; sh2 (5/2) ; nfl (5/1) ; rap (4/1) ; s0s
(10/1) ; braf (3/3) ; hras (3/2) ; stat3 (2/1) ; igfl (2/1) ; mekl (2/2) ; pip (2/1) ... show all

ToxiCat on the selected articles (Bata) : (%

IFE ptpnll A
P bm d Atrioventricular canal defect in patients with RASopathies.
u € = Digilio MC , Romana Lepri F , Dentici ML , Henderson A , Baban A , Cristina Roberti M , Capolino R , Versacci P , Surace C, Angioni & , Tartaglia M , Marino B , Dallapiccola B
:E Eur J Hum Genet. 2012 Jul
Pmid : 22781091
& d
Fuhh]ed ... diagnosed in 8/101 (8%) patients, including seven with a PTPN11 gene mutation, and one single subject with ...
P bm d PTPN11-associated mutations in the heart: has LEOPARD changed Its RASpots?
ubile —3  Lauriol 1, Kontaridis MI
:E Trends Cardiowasc Med. 2011 May; 21{4): 97-104
Pmid : 22681964
&
Fuhh]ed ... PTPN11-associated mutations in the heart: has LEOPARD changed Its RASpots ...
P bm d A rasopathy phenotype with severe congenital hypertrophic obstructive cardiomyopathy associated with a PTPN11 mutation and a novel variant in 5051.
H € — Fahrner JA , Frazier A, Bachir 5 ., Walsh MF , Applegate CD , Thompson R, Halushka MK , Murphy AM , Gunay-Aygqun M
Sy Am J Med Genet A. 2012 Jun; 158A(6): 1414-21
= Pmid : 22585553
&
Publed ... & rasopathy phenotype with severe congenital hypertrophic obstructive cardiomyopathy associated with a PTPN11

mutation and a novel variant ...



http://eagl.unige.ch/EAGLi/
http://eagl.unige.ch/EAGLi/
http://eagl.unige.ch/EAGLi/

The Gene Ontology Categorizer: http://eagl.unige.ch/GOCat/

Qut-of-date tutorial
ibliometrics

\‘Z' -
: .t

© Browser model

® predictive model B8

Go to EAGLi: a search engine for biology and medecine

BITEM
Bibliomics and Text Mining Group

Other resources... TWINC (patent retrieval...) o Puicas o
http: / / b|tem . hesge.Ch Last news BITEM Group Recent Publications

2012-11-11: o Building a transnational

NETTAB in Como biosurveillance

Type: News network using semantic

Patrick Ruch will present web technologies:

two papers next week at Who we are... requirements, design,
and preliminary

2012-11-08: The BITEM Group, headed by Patrick Ruch, is part of the evalﬁaﬁon Y

KART2 Information Sciences Department of the HEG (University of o Pathogens and Gene

type: Revource Applied Sciences, Geneva). It gathers a network of researchers Product Normalization

(computer scientists, biologists, bioinformaticians...) affiliated to in the Biomedical


http://eagl.unige.ch/GOCat/
http://eagl.unige.ch/GOCat/
http://eagl.unige.ch/GOCat/
http://bitem.hesge.ch/
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