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GENA Overview

# CytoSailing

¢ Interactive |IE system that help biologists build
protein-protein interaction networks from
MEDLINE

@ Hiiragl
%R system that allows for searches based on
predicate-argument relations
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[FULL-TEXT ARTICLE]
Evaluation of Brucella abortms DNA vaccine by expression of Cu-Zn sup el
amfigen fused to 1L-2.

Gonzalez-Smith A, Versulapalli R, Andrews F, Onate A

Faculty of Biologecal Sciences, Melecalar I logy Laboratory, Dep of Microbwology, U dad de
Concepcion, P.O. Box 152-C, Concepeion, Chile

The Cu-Za superosde dismutase (SOD) mtigen of Erucella abortus was previously identified to be o T cell smtigen

whech induces both probferation of and garana mterferon (IFN-gamma) secretion by T cells Gom mfected mice, In an
earlier study, we demonstrated that intramuscudar =
lea

ection of mice with a plasmid DA carrying the gens for SOD

to the development of sigrificant protection aganst B aborts challenge Tt has been reported that the antigen
speeife immune responses gensrated by a DHA vaceine can be enhanced by co-delivery of certain cyrokine genss. In
this study, we evahuated the effect of delivering TL-2 on the eicacy of SOD DA vaccine by generating a plasmid
(pSecTag-S0D-IL2) that co-des for a secretery famen protemn of SOD and IL-2. Ancther plasmud (pSecTag-S0D)
that codes for only 20D as a secretory proten was used for compansen. BALB/c nuce mpected mtramuscularly with
pEecTag-S0D0 or pSecTag-20D-IL2, buat net the control plasmud pfecTag, developed SOD-specdic antbody and T
cell imemune respenses. Upon m vitre shmulanen with recombmant 20D (r20D0) antgen, T cells fram mace immmeed
with pSecTag-30D-IL2, in comparizon with those From mace immuedred with pSecTag-S0D, exhibited a bower
prokiferation response but produced ly bagher A TFH-g Both DHA vacemes, however,
induced similar lsvels of SOD-specific antibodies and cytotoxic T cell response. Alhough nsce immmszed with
p3ecTag-S0D-IL2 showed me ed remstance to challenge with B, abortus vrulent stram 2308, th
not statistically sgraficant from that of pSecTag-S0D v
fused to TL2 did not improve protection sficacy

Crese was

wated rice. These results suggest that a SO DA vaccme

FMID: 16446171 [PubMed - m process]
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GENA CytoSailing

@ NLP technologies
% Part-of-speech tagging
+Tuned to biomedical text — 97-98% precision
£ Dictionary-based named-entity recognition
+All the recognized entities have IDs.
< Deep parsing
+Predicate argument relations

4 PPI extraction with machine learning
+SVM + predicate-argument features




GENA |nformation Source of CytoSailing

® MEDLINE

< Literature database covering most of the papers in the
biomedical domain

Number of entries 15 million
Number of abstracts 7.5 million
Number of sentences 70 million
Number of words 1.4 billion
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i 2 [BRE PMID 15349122 BE RAF1 RE Manki] 0
- Studies using asRKIP and ssRKIP demonstrated that RKIP blocked activation of MEK and @ by |R: in beta cells.

Oncogene RAF1

Raf-1

wraf-l muring leukernia viral
oncogene homolog 1

-
? ReadMe Window 3

Mouse Pointer : Back Gre

[ERE PMID15349122  §E RAF1 RE Mapk1]
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4 [BRE PID 15340122 FE RAF1 RE Mapki]
Studies uging asRKIP and ssRKIP demonstrated that RKIP blocked activation of MEK and by in beta cells.
5 [BRE PviD15208680  FE RAF1 RE Mapki| &
B-RAF depletion inhibits DNA synthesis and induces apoptosis in three melanoma cell lines and we show that the
inhibitor BAY43-9006 also blocks [ERK activity, inhibits DMA synthesis and induces cell death in these cells.
Raf-1
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GENA Part-Of-Speech Tagging

The peri-kappa B site mediates human immunodeficiency
DT NN NN NN VBZ JJ NN

virus type 2 enhancer activation in monocytes ...

NN NN CD NN NN IN NNS

# GENIA tagger assigns POS tags to tokens.

# Specifically tuned to biomedical text
#97-98% precision
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A Entity Recognition

Gene dictionary Disease dictionary
T T
w w

GENA UMLS

A normal serum CRP measurement does not
exclude deep vein thrombosis




GeNA Deep Parsing

“A normal serum CRP measurement does not
exclude deep vein thrombosis.

. o

HPSG parser




SENA| predicate-argument relations

Predicate
argument
/\ relations
DT,
.ARG;/’/\ 'ARGL /\ARGL /\
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GENA Normalization with predicate-

argument structure

Adenovirus-mediated high dose pSs3 overexpression induced Peg3d / Pwl mREMA expression .

One of the mechanisms for p53) to induce mitochondria-mediated cell death events is to activate
genes that are directly involved in the initiation of mitochondria-induced apoptosis .

The @ gene suppresses tumor cell growth by inducing cell eycle arrest or apoptosis .

Concomitant up-requlation of p21 { WAF1 7 Cip1 ) but not @ . especially in nodular
hyperplasia , can be considered to induce cell eycle arrest of the parathyroid cells |, but not

cytocidal effect of OCT

Resistin overexpression Is induced by a betad| adrenergic agonist in diet-related ovensweightness




GENA
—FpXtracting protein protein interactionS———

#® (Yakushiji, 2005)

CD4 protein interacts with non-polymorphic regions of MHCII .
~ ENTITY1 ~ ENTITY2

Extraction patterns based on predicate-argument relations

pA gl il A

CD4 protein interact with non- polymorphlc regionof MHCII
ENTITY1 A ~ ENTITY2

j> Machine learning with SVM



— (Yakushiji 2005)
~+ (Ramani et al., 2005)

Recall



GENA' Pparsing the MELDINE corpus

# 70 million sentences In total

L L

#® 2 years to finish with a parser that can parse one
sentence per second

L L

# Parallel processing
$#GXP (Taura, 2004)
4 PC cluster: 340CPUs




GENA' HPSG Parsing in Parallel with GXP

# Divide the files
4 10,000 files Istbs cluster (Eng. bld. 14)

4 7000 sentences/file
. I -

# Parse In Parallel
4 Round robin

4 L Kototoi cluster (Sci. bld. 7) Sheep cluster (Kashiwa)

# Concatenate files . @

2 CPU x 111 nodes
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GENA Overview

# CytoSailing

¢ Interactive |IE system that help biologists build
protein-protein interaction networks from
MEDLINE

@ Hiiragl
%R system that allows for searches based on
predicate-argument relations




GENA

Hilragl

3 MEDUSA — Microsoft Internet Explorer

LB REE T BRIADE WD ALTH

Q- © KRB L= sesrcv @ 2 B-[) IR 3

- TELAD }@_‘I http:/ Am-tzujiiis. s u-tokyo.ac jp/medusa/search.ceifeearch_type=semantic_search&subject=ph3&verb=: ¥ i f2@h | U4 P Morton Antivins E 4
# Subject: 1
# Subject: o

— See what causes cancer?

5 3 MEDUSA js nresented by Tswil Laboratory
p Semantic Keyword GCL Custom User
Search Search Search Search Profile
subject verb ohject
!p53 |!actwate || I[ Searchl ] [Clear] Help

sheyword list
rAdvanced search

@ P red I Cate . Results 1-50 for p53 activate »Show next »Show query 1.52 seconds (6.69% finished)

1. OPMID: 11779085 .
aCt I Vate The distribution of alpha (v ) is highly restricted | with expression on activated endothelium | activated

vascular smooth muscle |, tumors , and osteoclasts .

2. OPMID: 11779500 sxmL

Acetylation of activates transcription through recruitment of coactivatorsfhistone acetyliransferases

3. OPMID: 11803461 sxmL

:ﬁ- O bJ e Ct " Tumar-derived mutants activate transcription from promoters of various growth-related genes .
n

4. OPMID: 11812429 sxm

These changes may be due | at least in part |, to induction of . which activates genes involved in both cell
any cycle arrest and apoptosis |

5. OPMID: 11850816 s

Electrophaoretic maobility shift assays demonstrated that this sequence also is capable of mediating sequence
specific binding to p53. effectively activated transcription through both human and murine bax gene v
& A-UNETENLE 8 1A—Fab
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GENA

Ontology of Event Verbs

Event type EXxpressions
Influence effect, affect, role, response, ...
regulation mediate, regulate, regulation, ...

activation

Induce, activate, activation, ...




GENA| Evaluation of IR performance

® Querles
410 queries
@ Answers
4100 sentences for each query
# Judgment
40ne biologist
@ Compared with keyword search



GENA| Queries used in the experiment

Query No.

Users’ input

<something> inhibit ERK?2

<something> trigger diabetes

adiponectin increase <something>

TNF activate IL6

dystrop

NIN cause <disease>

macrop

nage induce <something>

<somet

ning> suppress MAP phosphorylation

O INO | OB IWIN

<somet

ning> enhance p53 (negative)




Performance

Query No.| Keyword search Semantic search
Precision Recall

1 71% 97% 48%
2 48% 87% 38%
3 23% 79% 79%
4 12% 98% 50%
5 73% 98% 51%
6 27% 72% 27%
7 41% 80% 17%
8 11% 88% 36%




GENA Errors (false positive)

Type of error Freq.
Term recognition error 28
Parsing error 15
Need to analyze noun phrase structure 12
Other 8




GENA Examples of errors

# Term recognition error

“Reduced TNF-alpha secretion cause resistance of
db / db mice to endotoxin”

\ Diabetes? No.
# Noun phrase structure

“Nitric oxide, released by activated macrophages
and endothelial cells, induces another type of
apoptosis. ”

“macrophages” Is not the head of the phrase



GENA Errors (false negative)

Type of error Freq.
Nominal expression 26
Compound verbs 14
Coreference resolution required 12
Parsing error 9
Shortage of event verbs 8
Other 14




GENA Examples of errors

#® Nominal expression

“The inhibition of ERK1 and ERK?2 had no effect
on the induction of Prx | expression .”

@ Compound verb

“The gluconeogenic pathway contributes to the
fasting hyperglycemia of type Il diabetes. ™



GeNA Summary

® CytoSailing
# Interactive IE system for PPI
http://www-tsujii.is.s.u-tokyo.ac.jp/CytoSailing/
@ Hilragi
# IR system based on predicate-argument relations
http://www-tsuiji.is.s.u-tokyo.ac.jp/Hiiragi/



GCENA

Thank you



CENA CytoSailing

# |nteractive information extraction system for
building gene-gene interaction networks

@ System components
$Hiiragi
4 PPl extraction by SVM
4 Multi-window system

® (demo)



CENA Hiiragi

# Information retrieval based on predicate-argument
structure

@ System components
4+ GENIA tagger
$¢Enju (HPSG parser)
¢ Dictionary-based named-entity recognition
< Retrieval engine based on region algebra

# (demo)




GENA

HPSG parser

#® Enju
$W.Iide coverage HPSG parser

4 Accuracy on the Penn Treebank
+precision 87.12%  recall 85.45%

$Publicly available
+http://www-tsujii.is.s.u-tokyo.ac.jp/enju/
# Performance on the GENIA corpus
¢ original: 85.1 (f-score)
$tuned: 86.9 (f-score)



http://www-tsujii.is.s.u-tokyo.ac.jp/enju/
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