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AlphaGo by DeepMind (2016)

° V(S) 4%_&_0)=:|:1ﬂﬁ
EEFE (CDNN)

- ZTJ73 S5 LISERL-F/E (30 m|II|on)75\'; p(a/.s)’&"
fof->=aL—3 - —LATHREBEET

o p(a/s). FELFEIR
EZEFE (CDNN)
—70‘/71 HEfftEFE BEDHET —32R—X)
— ATYT2: @b FE (LS aL—iav - F— LA TREEM)

o 7))L XL (MCTS). 5T EREF (GPU, CPU)
— CPU(48,1,202):>2alb—Y 3>
— GPU(8, 176):: EEB=xE




EEAE EJ DFEFTEIR A DGrounding
B EATENRTIE (FEEREEZEE . NI

ORwyk
(ii&biéihfﬁjn J5 L)

ZHDLI—FNT INE—ELT
ORvkEEE




H 73 7o = B : BFEEEIC BT AR T H-
?‘Z% liﬁ* Hﬁﬁﬁj—bﬁ (] 35 47 B 21 b
AT KNI, BXK

o BEFE: —BoOAEEEORE
PR AEDSNCTYIRAIREEERD
CRARRIEHIE. Rk AIERICBLLDE A

% A E1—42

@ 525 (Lsifk) DEEEEFEFEREZAIEEIZT S,
MBS 2 -ZEOEBRFHAT—2%FRAL.
iy : IN—F1EIZ&Y . ADASTIEMD AL #E
10ms-500msEEFA[EEIZT S
FrobOo—aiREENSFEONT
NKREMEIEIZE 17— % - BAFEEF
74 / \-B‘Z’ﬁ%ttbﬁi F=IZHRET

LT EDEEHE
[$ERRE

T—ARAENEZLE
EEEsEL
ITS7
TR\ DEMIE
= ﬁ%ﬁﬁx“ e

NIRRT ILiE

& (BB Rl [EE ¥ [E0E)
B || Kasntoe

(ERHAR) EAOEEL
TR BAILERIAEAIT, BE gupgy o0 |0
WOl HEER DERBA R E 1AV ATREICTEY 44 1 (550
AlD BEEER D FTHOERIELARND




A I E0EEN.

e ot e — e
S — =
el - -

*Copyright 2001 - 2012 Given
Imaging
Ltd. All Rights Reserved

(Y
ZilREup

RikERup o,

R5IE

RTHERDHER-E

PMZEER
ZHER, BiE
15717

R o WA
| REER, fu%kﬁ‘%



http://sizedoesntmatter.com/wp-content/uploads/Picture-84.png
http://sizedoesntmatter.com/wp-content/uploads/Picture-84.png

e \\ e ~

7T

SELECT DISTINCT ?uri
WHERE {
2uri rdf:type

yago:StatesOfGermany .
?uri dbp:rulingParty
es:SDP_of_Germany .

B S E0E - ERLEREEY—IL




e A°-

LD

CHIREE T RFZE (Al for Big Sciences)



AT H

Open Access Journal/Open Data/Pathway Commons/Unique ID/Linked Data

£B-BE oo ET-EH

5 — SR

Machine Learning/Large Scale Search
AT X0gE
HmFE B SHEETIL
ZER D REEDBFE
Ayt wp  REROZEEL



https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217

3

AlphaGo
Sal—ia T

2

| =
9
e
©
S
S
(e
[Pt
£
)
(8
(V)
Y
S
(V]
Q.
[
o
()
S
o
(oT)
<

HmFES

HET—ER—X

it
&
S
H
S
O
™




HEMFEEATIHEE

UIal—ialtEmEE
? Ak ofwadect information
AVTXAND

HOBRERT—A
7O 1 0 xtE

B, HHULIE,
FAREHIIaL—ay


http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://galleryhip.com/data.html&ei=5u6IVaf8Gsar-AGilIOgDA&psig=AFQjCNHYRa_vb9oWq9fB5AlJSlQQTLdRGQ&ust=1435123725780329
http://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://galleryhip.com/data.html&ei=5u6IVaf8Gsar-AGilIOgDA&psig=AFQjCNHYRa_vb9oWq9fB5AlJSlQQTLdRGQ&ust=1435123725780329
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217
https://www.google.co.jp/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://www.123rf.com/photo_21699403_smiling-scientist-or-professor-with-good-idea.html&ei=_PKIVcTvIYHv-QHB6I3QDA&psig=AFQjCNGGKJ1OAUZN2UOLZ8y6Idf4ZBpsdQ&ust=1435124852881217

LD

e Big Mechanism& S iEIEA




Genome-Wide Association Studies (GWAS)

2000

2010

e Disease
_@ﬁ
... ATTCGGATATTTAAGGC ... ' (e.q., Alzheimer. Cancer)

)
.. ATTCGGGTATTTAAGCC .. ’(\%‘“« Healthy

“Genetic diagnosis of diseases would be
accomplished in 10 years and that
treatments would start to roll out perhaps
five years after that.”

Francis Collins (NIH)

“A Decade Later, Genetic Maps Yield Few New Cures” New
York Times, June 2010.

Hoifung Poon (MSR) 19




Traditional Biology

Targeted Experiments Discovery

Hoifung Poon (MSR)

20



Genomics

... ATTCGGATATTTAAGGC ...
... ATTCGGGTATTTAAGCC ...
... ATTCGGATATTTAAGGC ...
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Big Challenges

Natural
Intelligence

Artificial

Intelligence
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Big Mechanism

Project supported by DARPA

Some of the systems that matter most to the Defense Department
are very complicated. Ecosystems, brains and economic and social
systems have many parts and processes, but they are studied
piecewise, and their literatures and data are fragmented,
distributed and inconsistent. It is difficult to build complete,
explanatory models of complicated systems, and so effects in these
systems that are brought about by many interacting factors are
poorly understood.

Big mechanisms are large, explanatory models of complicated
systems in which interactions have important causal effects. The
collection of big data is increasingly automated, but the creation of
big mechanisms remains a human endeavor made increasingly
difficult by the fragmentation and distribution of knowledge. To the
extent that the construction of big mechanisms can be automated,
it could change how science is done.



The Need for Text Mining

Types of documents

Full papers
Abstracts

Reports, discharge
summaries

EMR
Textbooks, monographs

Grey content, online
discussion forums

MEDLINE

e 2005:~14M
 2009: ~18M
e 2013:~22M
e 2015:~26M

Overwhelming information in textual,

unstructured format

S.Ananiadou (U.Manchester)
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Eve nt http://www.nactem.ac.uk/EventMine/

Finding events ( trigger mentions , event types, and typed arguments
including locations) involving genes or gene products

... In this study we hypothesized that the phosphorylation| of TRAF2 inhibits
binding to the

Negative_regulation )

inhibits

binding

[ Bindin
Phospholylation T

Theme




Finding Evidence -EuropePubMed Central

Currently: runs on 2,550, 328 full texts
82,198,474 facts in 38,411,661 sentences

Full parsing used a version of Enju (Mogura)

Parsing pipeline run on 60 machines at EBI

~30 days

http://labs.europepmc.org/evf

S.Ananiadou (U.Manchester)



Deep Reading: Reading with a Model

e Goal: evaluate how TM systems process text
in relation to what is known about a pathway

e Performers asked to produce

— Relationship/proposed change to the model
(new/corroborating/conflicting information)

— A model fragment describing the change
— The source text supporting the change



Reading against a Model (1)

“monoubiquitination of Ras
enhances association with
the downstream effectors
Raf and PI3-Kinase”

CORROBORATING: We know that
Ras binds Raf




Reading against a Model (2)

“monoubiquitination of
enhances association with
the downstream effectors
Raf and PI13-Kinase”

NEW MECHANISM: Ras binds PI3-

Kinase. ‘ | RaF | (RAS) \

BEL: complex(p(PFH:”Ras family”), p(“PI13K"))




Epistemic knowledge

* Enriches event-based search systems

— Discovery of new knowledge
— Negation, uncertainty, speculative claims in literature

... In this study we hypothesized that the phosphorylation of TRAF2 inhibits
binding to the CD40 cytoplasmic domain. ...

Miwa, Thompson, McNaught, Kell, Ananiadou (2012). Extracting semantically enriched
events from biomedical literature. BMC Bioinformatics 13, 108

33



Extracting epistemic knowledge

Theme
(METa-Other@ Source | [META-Analysis@KT | [1 Positive regulation i—ylf |rmi||'Ergui
2 Qur| previous results | show that recombmant gp4l (aad65-847), the extracelular domam of HIV-D transmembrane glycoprotem, stimilates mterleukn-10
Source | ’
T
production i human monocytes.
: [META-L1@CL | [METAAnalysis@KT] [ v Regulation I—w Thems ] Gene expression ©—w | 7727+ {Frotein]
Uncertainty This  tnay rrply a tole for ets transcription factors m the production of TNF-alpha
T Thems
= Thema - -
’ [METahagative @ Polaricy ] \m
. Intracellular deletion vanants of TLR2 lacking C-termmnal 13 or 141 aa fal to recruit [RAK, which 15 consistent with the mabiity of these mutants to
Negation
Theme
transmit LPS cellular signaling
META-L 2@ CL ~— Theme —.
Analysis META-Analysis@KT ELEE“ | Positive regulation E— | [ﬁ'EE-H Gene expression T—w |
fi These results indicate that ALG-4 iz necessary and sufficient for FasL EXpression.

34




Named entity recognition

e Summary of evaluation results (NaCTeM)

____Type | Precision | _Recall | Fscore

CellLine 0.94 0.64 0.76
ChemicalOrDrug 0.82 1.00 0.90
Complex NA 0.00 NA
DrugClass 1.00 0.29 0.44
GeneOrProtein 0.81 0.50 0.62
Pathway 1.00 0.86 0.92
ProteinFamily 0.73 0.88 0.80
SubcellularLocation 1.00 1.00 1.00
OVERALL 0.84 0.66 0.74

Top ranking team




Event extraction

e Events scored for recall (NaCTeM)

Required events retrieved 106
Required events not retrieved 48
Required events partially retrieved 0
Scored events (required + optional events retrieved) 148

Recall =106/148 = 0.72

Top ranking team




Event extraction

e Events scored for accuracy (NaCTeM)

Correct events matched, including arguments 95
Events with wrong arguments 5
Partial events 15
Duplicate events 24
Out-of-scope events 14

Precision = (95 + (0.5*15)) / 115 = 0.89

Top ranking team
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