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Event Extraction

stimulated genes induced by interferon-alpha in U937 cells.

Improta T, Pine B, Pfeffer LM,

Raockefeller University, Mew vork, MY 10021,

Interferon-gamma potentiates the antiviral activity and the expression of interferon-
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Event Extraction (approach) ™MOARA
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Figure 1. The CBR Cycle

A. Aamodt, E. Plaza (1994); Case-Based Reasoning: Foundational Issues, Methodological Variations, and System Approaches.
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stem v v v v
shape v v }
posTag v v 4 v
Dorsal Aa
chunkTag Bmp4 Aal
entityTag v v v v the P
> cGKl(alpha) aAAA(Q)
termType v v ? patterning  pat$a
|| partEvent v v v ?
termType: Protein
eventType: Localization
Cee partEvent:. Theme
T2 Protein 583 594 ISGF3 gamma !
Ca termType: Localization
T10 Localization 615 62 M eventType: Localization
T11 Entity 630 639 m partEvent:  Entity
E1 Localization:T10 Theme:T2 AtLocT TermType: Entity
eventType: Localization
partEvent: Location




Tagging

(training - retaining cases)

Base of cases
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Tagging (retrieving cases)

MOARH

Costimulation requirement for AP-1 and NF-kappa B transcription factor activation in T

cells.

Jung 5, ¥aron A, Alkalay I, Hatzubai &, Avraham A, Ben-MNeriah ¥.

Lautenberg Center for General and Tumor Immunology, Hebrew University, Hadassah Medical

Schoal, Jerusalem, Israel.

Theltr_anSl:ri:utiDnaI activity|of the r'IIIITII:ItET—CE” costimulation delivered by
the TCR and the au:=iliary recepto Several transcription factursl participate in@l

|prumnteﬁactivatinn among which are AP-1-like factors and NF-kappa B. Protein
phosphorylatioy has an important role in the regulation of these two factors: (1) it induces

the transactivatNg capacity of the &AP-1 protein c-Jun; and (2) it is involved in the release
inhibitor, I kappa B, from MF-kappa B, allowing translocation of the latter
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of the cytoplasmi
imto the nucleus,
cell costimulation. F

hermore, in activated T cells, the kix
events are essential\ similar, According to our results, hg
for the two processes Yre distinct entities, Whereas TPCE
kappa B and, consequeltly, activation of NF-kappa B, it m)
MK, the MAP kinase-relalgd kinase that phosphorylates

Token (-1) Tokgn ©) :
i stem: activ
stem: promot shape: agion
posTag: NN pe- )
. . posTag: NN
entityTag: DNA : )
i . entityTag: -
termType:  Entity i
) i termType: ?
eventType: Positive_reg ]
artEvent:  Site eventType: 7
P ' partEvent. ?

Base of cases

b oS Prre———

termType: Positive_reg
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Tagging (parameters) MOARA

minimum matching features (MMF): 1, 3,4,5,6, 7, 8
minimum frequency of a case (MFC): 1, 2, 5, 10, 15, 20, 50

(f2m1) SUBMITTED (f2mé)
MFC=2, MMF=1 MFC=2, MMF=6
/ +1 =2 5 - 10 %15 20 —+ 50

Minimum matching features




Mapping (searching) MOARA

£ T N NN

... factors |participatefin|IL-2fpromoter| activation |, among which are AP-1-like factors ...

: ﬁ : termType: Positive_reg
Protein: T3 termType:  Entity eventType: Positive reg

eventType: Positive _reg partEvent:  Entity
partEvent:  Site

T11 Entity 279 287  promoter
T12 Positive_regulation 288 298 activation

E4 Positive_regulation:T12 Theme:T3 Site:T11




Mapping (manual rules) MOARA

eventType termType partEvent # tokens
Arguments . : :
(case-solution) (token case) (token case) | (each direction)
Proteins or
THEME All Any 20
Events
- : 10
THEMEZ2 Binding Proteins Any
(from theme)
Regulation
CAUSE Pos. Reg. Proteins Any 30
Neg. Reg.
Binding : :
SITE _ Entity Site 20
Phosphorylation
LOCATION Localization Entity Localization 30




Results (official evaluation) MOARA
tasks / results recall precision f-measure
(f2m1) 28.63 20.88 24.15
Task 1
(f2me6) 27.18 23.92 25.45
(f2m1l) 25.02 18.32 21.15
Task 2
(f2me6) 24.49 21.63 22.97
Results / (f2m1) (f2m6)
Events D r M D r fm
Protein catabolism 78.6 55.0 64.7 71.4 55.6 65.5
Gene Expression 51.8 55.1 53.4 52.6 61.2 56.6
Phosphorylation 49.6 56.1 52.7 46.0 55.2 50.2
Transcription 48.9 19.8 28.1 38.7 29.6 33.5
Localization 28.2 42.9 34.0 23.3 48.9 33.3
Binding 19.5 12.1 14.9 22.4 14.4 17.5
Positive regulation 10.0 6.6 7.9 10.2 8.0 9.0
Negative regulation 0.8 7.9 8.8 7.9 7.7 7.8
Regulation 8.6 4.5 5.9 7.5 5.3 6.3




Results (alternative evaluation) MOARRA

Events (f2m1) (f2m6)

P r fm P r fm
Phosphorylation 75.0 94.7 83.7 79.1 89.5 84.0
Protein catabolism 70.8 89.5 79.1 69.6 84.2 76.2
Gene Expression 46.5 83.4 59.7 50.8 80.2 62.2
Localization 47.7 79.5 59.6 49.1 66.7 56.5
Transcription 22.7 75.9 34.9 36.4 74.6 48.9
Binding 29.7 71.1 41.9 29.7 64.4 40.7
Positive Regulation 24.3 63.7 35.2 26.5 59.1 36.6
Negative Regulation 26.4 56.5 36.0 25.3 43.5 32.0
Regulation 20.8 65.9 31.7 22.1 52.5 31.1
Entities (Site, Location, etc) 12.5 55.3 20.4 16.8 50.0 25.1
TOTAL 27.5 69.2 39.4 30.9 62.9 41.4




Mistakes (false negatives)

Overexpression [475-489], doc 10229231
Gene Expression and Positive Regulation

\

different

sentences (2);
event type (4); 14

10l0 composed

tokens (1);
10,4

site/location
detection (7);
0,7

case decision
(3);17,2
cause
detection (6);
4,2

eme
detection (5);
56,2

False Negatives

[

MOARH

up-regulation [221-233],
doc 10411003

dysregulation [727-740],
doc 10229231

associated [278-288], doc 10196286
Themes: tumor necrosis factor receptor-associated factor (TRAF) 1 [294-351],
2 [353-354], 3 [359-360]




Mistakes (false positives)

decreases [1230-1239], Doc 10092805,
Theme 4E-BP1 [1240-1246],
Cause 4E-BP2 [1315-1321]

MOARH

reduced levels [559-573],
doc 10411003

ite/location
detection (7);

cause

detection (6);
bound"[865-870], | 16

doc 10089566,

Themes: theme
IL-10"[915-920], detection (5);
gp41'"[948-952] 14,6

False Positives

event type (4);
2,7

composed
tokens (1); 5,2

transcript [392-402],
doc 10229231

case decision
3); 74,3




Analysis of mistakes

MOARH

False Positives - Theme

event theme
(not protein);
20,5

wrong theme
(protein); 24,1

theme out of
reach; 1,1

theme?2 not
found; 3,3

protein theme
(not event);
121

inexistent
theme?2; 3,8

wrong theme
(event); 35,1

False Negatives - Theme

theme not
found; 15,4

theme different

wrong theme
sentence; 2,4

(protein); 25,8

eventtheme
(not protein);
6,9

theme out of
reach; 4,8
wrong theme

(event); 23,2
protein theme

(not event);
13,8

theme2 not

found: 2,9 inexistent

theme2; 4,8
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