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Genome-Wide Association Studies (GWAS)
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Disease

U (e g., Alzheimer, Cancer)

“Genetic diagnosis of diseases would be

2000 accomplished in 10 years and that
treatments would start to roll out perhaps
five years after that.”

Francis Collins (NIH)
2010 “A Decade Later, Genetic Maps Yield Few New Cures” New

York Times, June 2010.

Hoifung Poon (MSR)
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Traditional Biology
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Targeted Experiments Discovery

Hoifung Poon (MSR)

Genomics
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\8 ~ . ATTCGGGTATTTAAGCC ...
BT . ATTCGGATATTTAAGGC ..
... ATTCGGGTATTTAAGCC ... .
High-Throughput Experiments Q .
(@) Discovery

Hoifung Poon (MSR)
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Big Mechanism: ARy k- LT T4 Xk
DARPA AdK TUFITAA—K AIRC

Reading Assembly pi
Explanation

oy Computational
Experimental -
Data v Ahypotheses/
wet lab
_Experiments
" contrelling
3 [
,,st,a?cgs-~qf'the
4, ~hetwork
Smaller = SAT
Experimental (releyaht) €<

grounded .
model A.Rzhetsky(U.Chicago)

Data

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.
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The Need for Text Mining

Types of documents MEDLINE
* Full papers e 2005:~14M
e Abstracts e 2009:~18M
* Reports, discharge * 2013:~22M
summaries e 2015:~26M
* EMR
* Textbooks, monographs Overwhelming information in textual,

unstructured format

* Grey content, online
discussion forums

S.Ananiadou (U.Manchester)

Big Mechanism: Reading- Assembly-
Explanation

Reading Assembly Explanation

N ‘ e

_ . Computational
Experimental o el |
k Data y o hypqtheses/
wet lab
.. _Experiments
~““coptrofling
» ,sta‘%es ofthe
[ o/ ~etwork
ST Y
Smaller =
; reIevant E A
Experimental ( y € .
_‘grounded .
Data AN A.Rzhetsky(U.Chicigo)

LN
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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|iinhibits

binding to the coz0 S ..
Negative_regulation

inhibits

Phospholylation

Bindi o
phosphorylation e binding

Site2
e | menea 52

cytoplasmic
domain

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

Europe

PMC

S.Ananiadou (U.Manchester)

22




Deep Reading: Reading with a Model

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

* 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 m

Ras binds Raf

23




Reading against a Model (2)

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

NEW MECHANISM: Ras binds PI3-

BEL: complex(p(PFH:”Ras family”), p(“P13K"))

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
32
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Extracting epistemic knowledge

k3 Iﬁl TR T _ [ I'E'I'
SN prevaus st ah o 11 B LTI T RRUATT P | TR "ETE T TR Tl B TR e L T R TR sleewy » rb=l el
Source ]
SR G argnailn -~ |
.EI e rotIeE ey e
ll‘ll"l-l'l\.!u'l IH-I" L 18 o I w."';l.l.l.l.lnllll.:”":' Teava T k IT.I"I‘P"""'I
Uncertainty [T ik - o far #r fronszrgeos Eactor o the e NS dhe
i Trava - -
= (LT TP B | T S |
. Inzekler cetor wrack of Tl lzeding oommpeiea J2oor Doz Ll b *IE Ik, uoich ir odimene =fe we nzhlbe of wes mebck b
Negation : .
—
it Le's sl ciamclng
P
Analysis [METH Aazlbyrle R T E'EE|| | Pasitive regulation ;—n’I _P@E :
i These results TETIETE that ALG-4 is necessary and sufficient for FasL EXPression
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Named entity recognition

* Summary of evaluation results (NaCTeM)

| Type | Precision | Recall | F-score

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 34
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Event extraction

* 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

* 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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Big Mechanism: Reading-Assembly-

Explanation =y
_ 8
Reading Assembly Explanation
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Open Access Journal/Open Data/Pathway Commons/Unique ID/Linked Data
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Vielen Dank fir Ihre Aufmerksamkeit.
J0¢ EUXOPLOTW YLOL TNV TIPOCOXNA A .
Gracias por su atencion .

Nous vous remercions de votre attention .
Grazie per |' attenzione .

Obrigado por sua atengao.

Tack for er uppmarksamhet .

Takk for oppmerksomheten .

Tak for din opmeerksomhed.
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bnarogapa Bu 3a BHUMaAHMETO .
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Dékojame uz jasy démes;.
Paldies par jusu uzmanibu.
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Va multumesc pentru atentie .
XBana Ha naxwu .

Hvala za vaSo pozornost .
Kiitos huomiota .

Dank u voor uw aandacht .
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[sefE] —

My friend sent the newspaper publisher a manuscript by e-mail yesterday.
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[35E] —
Since Japanese are weak at foreign languages, they have been debating what they have
to try in order to overcome this weakness, as in an article that was published in

yesterday’s newspaper.
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D HAGE], THSERE 2 ARG SRBT2BR 7 n e 22Xk > T, The #lFRA A, B
L THNREZBE LIRS TEL L0105 &R LEL L I,
A, B I, MBRDHAFE] TEMPOLTWET, £T. BREDBAGE] 50T,
LUF O A-RR, B-iRC9
A-ER T2 ZI2iE, Z2< ORI WD, BT ON T, Fox TR 22 B IREBAL 22 22 15
TH D, }Eﬁj}%ﬁi%b\ﬁ%%oo RPN RVREFFO, |
B-ik [Z Zi2id, < 0nin5, HEEALIZOW T, Fox 3R 28 2 %7
THD, ﬁOb\Tli\ RO E RV, BIZOWTIE, ROENREV,

[BRE 2 BAGE] ~OF WXL TO L 51270 £,
O 2FHOXNEERLLTHHI-D, FilEDHY LITES VXD
GREDHX-1-1) ZHEH
@ SBEHLABZBHOXN_EHEHBELTHDID, EFFEOEOLIIE VL D
GREDHX-1-3) %
FFEOE DL A~DF WL BIEIX, 22 Tlik, K&, RO 2200 FhnkirD
£
@ X ix, YREW] & [XRBEWY 2F2) LS5, AAGETIX, £
UXka%fUYﬂEVDT%ﬁéMTV%%@% JEEITNTE 5 E
E (X 23)) ks (TRWY 2F52)) ICEWHZ 5,
@FXi\Y#EwJ%Fx_%bfi\Ym%hﬁEwJ& W2 5, HAGE
Tk, B8 (X3 R (TY RRW)) TREASNTWD DA, REEIT
IECTELT—~ (IXWZBL T Laxr b ([YOZEAREW]) IZE W
Do
1E)
B2 DBEORHREE FBLT 5 HEIL, AARGE CIXEE, HFETITEETT. Wihb,
XD FICEPNET, £72, WTHOFEIZBN TS, BBk T, 77—
~fb T REANMEDONET,

A-ER, B-il%Z The IR CRER L £ 9 & . UITO L1249, FRED AAGE] & I8
WARE D HAGE] WO AZFIH 2 Z L1k > T, The #ERIE. SCOIRICTHE % ALPE 2
179 PEZMREZATAD L9120 £7,

A-F “Here, there are many animals. About an animal, we mention a characteristic
body part. A giraffe has a long neck. An elephant has a long trunk.”
B-5R “Here, there are many animals. About a body part, we mention a characteristic

animal. About a neck, a giraffe’s neck is long. About a trunk, an elephant’s
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trunk is long.”
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A “Here, there are many animals. About an animal, we mention a characteristic
body part. A giraffe's neck is long. An elephant's trunk is long.”
B “Here, there are many animals. About a body part, we mention a characteristic

animal. A giraffe's neck is long. An elephant's trunk is long. ”
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The #HR :
“It has debated about that it must try hard in order to overcome the weakness

from various viewpoints.”
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“Japanese people have debated about that Japanese people must try hard in order

to overcome the weakness from various viewpoints.”
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“Japanese people have debated about a matter from various viewpoints. The

matter is that Japanese people must try hard in order to overcome the weakness.”
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