BIOMEDICAL NLP WORKSHOP AT RANLP 2017

iiill
* Universitat Hamburg

DER FORSOMUNC | DER LEMRE | DER BLDUNG

Language

Technology

ENTITY-CENTRIC INFORMATION ACCESS
WITH THE
HUMAN-IN-THE-LOOP

FOR THE
BIOMEDICAL DOMAINS

SEID MUHIE YIMAM, STEFFEN REMUS, ALEXANDER
PANCHENKO, ANDREAS HOLZINGER, AND CHRIS BIEMANN

SEPTEMBER 8, 2017

08.09.2017 Language Technology Group I‘ i



Outline
m Universitat Hamburg

DER FORSOMUNCG | DER LEMERE | DER BLDUNG

= |Introduction

Entity centric information access

Case studies

= Adaptive annotation —WebAnno

Collection insights — New/s/leak

- Personalized Knowledge management — Storyfinder

Human-in-the-Loop information management

Conclusion

08.09.2017 Language Technology Group 2 I i



Introduction - 1
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« Issues with knowledge management (KM):

- Knowledge bottleneck (resources not available

a4

» Large burden on the human

» Modeling of entire domains
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Introduction -2 m
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= Medical researchers process enormous amount of
literatures - PubMed adds about half a million papers each

year

» We propose to reload the traditional top-down KM approach
and replace with a problem-oriented bottom-up approach —
for biomedical domains
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- Objective DER FORSOMUNG | DER LEMRE | DER BRLOUNG

= Entity Graph: bottom-up construction of a problem-oriented
ontology

» Help to document relations between biomedical entities

= Generate new relations (semi-automatic)
» Interactive and graph based communications

» Share knowledge and annotations among researchers

08.09.2017 5 I ]



Entity Graph Example
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Entity centric Information Access

Documents

Automatic + Manual
Entity Extraction

"4
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Entity Graph and

Edge Generations
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Visualization and

Document Exploration




Case Studies
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Case studies
- Adaptive Annotation — WebAnno 1/1 B universiat Hamburg

» WebAnno is a general purpose web-based annotation,
automation, correction and curation tool for a wide range of

annotations needs.

IDISORDER | \CONDITION|
5 Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained acce|

DISORDER CONDITION |
as a lead promoter of insulin resistance in obesity

MOLECULE CELL
5| A great deal of evidence has pointed to the role of adipokines and innate immune cells , in parti
CELL DISORDER (CONDITION]

‘adipose tissue macrophages , in the regulation of fat inflammation and glucose homeostasis .
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Case studies
- Adaptive Annotation — WebAnno 1/2 - ,_Ji"‘”;:i‘,‘,if g

» Focused dataset suiting the domain
- Annotate ->predict -> verify

- Start annotation (without pre-annotation - A)
» Use annotations for automation and

provide suggestions — B

= Annotators accept correct annotations
and add new ones - C

08.09.2017



Case Studies
. . “ Universitat Hamburg
- Adaptive Annotation — WebAnno 1/3 SETRINNRSA R URES ¢ DS Ries

= Entity annotation
» focused on B-Chronic lymphocytic leukemia (B-CLL)

» Expert selects relevant documents
» Entity types determined during annotation

08.09.2017 3 I



Case Studies
* Universitat Hamburg

- Adaptive Annotation — WebAnno 1/4 OO RRSRRAS ) 05 WS | 6OR SROUS

» Suggestions after annotating 5 abstracts

CONDITION CONDITION
5! Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained accej
as a lead promoter of insulin resistance in obesity .

5| A great deal of evidence has pointed to the role of adipokines and innate immune cells , in parti

fadipose tissue macrophages , in the reqgulation of fat inflammation and glucose homeostasis .

(b) Automatic suggestions after 5 abstracts are annotated,

Grey = correct
Red =» wrong label

Blue = wrong span
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Case Studies
* niversitat Hambur
- Adaptive Annotation — WebAnno 1/5 o ot |t ot o i

» Suggestions after annotating 9 abstracts

DISORDER (CONDITION|
5 Over the past decade , chronic inflammation in visceral adipose tissue ( VAT ) has gained accej

DISORDER CONDITION|
as a lead promoter of insulin resistance in obesity

CELL
5| A great deal of evidence has pointed to the role of adipokines and innate immune cells , in parti

DISORDER ISORDER

adipose tissue macrophages . in the requlation of fat inflammation and glucose homeostasis .

(¢) Automatic suggestions after 9 abstracts are annotated.

» Grey =>» correct

*  Red=>» wrong label
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Case Studies
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- Adaptive Annotation — WebAnno 1/6 o ot |t ot o i

= Relation annotation — cause and effect of disease

Annotation

{Entity]
(Proten]” ' [Protien Protein) [Entity)

1 Long-term inositol phosphate release, but not tyrosine kinase activity, correlates with IL-2 secretion and NF-AT induction in

User: Suggestion

| Long-term inositol phosphate release, but not tyrosine kinase activity, correlates with IL-2 secretion and NF-AT induction in
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Case Studies

= WEBANNO
» New/s/leak

= StoryFinder
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Case studies
- New/s/leak — (NetWork of Searchable Leaks) 2/1 o .Ji"‘.'f.?l?..' i
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Case studies
_New/s/leak 2/2 B eversist Hamburg

» Atool designed to support investigative data journalism by
exploring large sets of typically leaked documents

» Named entities are automatically identified and ranked by
Importance.

« A global graph of entities is used to display high-level
interactions among those entities

» Set of interactions: full text search, entity merger or removal,
document aggregation using meta-data ...

08.09.2017 19 I !
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= The graph view: shows named entities and their relations

» The document timeline view: shows document frequency in
different epochs

= The document view: is composed of the document list and a
document text for reading

» The metadata view: which offers different metadata for
filtering relevant or irrelevant documents.

08.09.2017 20 I !



Case studies
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- New/s/leak 2/4 DER FORSOMUNG | DER LEMRE | DER BROUNG

= New/s/leak Ul components based on the ENRON dataset
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Case Studies

= WEBANNO
» New/s/leak

= StoryFinder

08.09.2017



Case studies UH

- Storyfinder 3/1 o "'l"f.:’i'i' .

growth polymerzation occurs chewhere i iochemintry (see pp. §9-90), 2 does not
occur in DNA synthesis; 5o 3-10-5" DNA polymerase has ever been found.

Eigure 5-7

. An incorrect model for DNA replication. Although i
. might seom 10 be the samplost possible model for DNA
© replcation, the mechasssm ilbastratod here s mot the
one that cells use. In thes scheme, both dsughter DNA
stramds id grow continuously, using (more. )

¢« DNA Replication ...

How, Bhen, is overall 390-5" DNA chasn growth achicved? The snwwer was first
suggested by the results of expersments i the late 1960s. Rescarchers added highly

radsoactive *H-thymiding Coow at caly the most
recently replcated DNA-  Select AN ne radiolabelod
This expenment revealed = 2 were 1000-2000
MMWM co S“:c: mli ': Tomisoe growing rephication
fork. (Semular replicanon , where they are
caly 100 200 nucleotide  INSPect Element 10 be polymenzed
caly i the 5'40-3'chain Qs to creme

loeg DNA chains.

A msplcation fork therefore has an ssymmetne structure (Figure 5-5). The DNA dsughter
strand that is synthesired continuously is kaown a8 the lcadng sirand. Its synthesis
shightly precodes the synthows of the dsughtcr strand that o syathewrod discoatimuouly,
kaown & e hgging stand. For the agging strand, the direction of pucicotads
polymerization is opposite 10 the overall direction of DNA chain growth

Lagging-strand DNA synthesis is delayed because 1t must wast for the |cading strand o
expose e templaic strand on which cach Olazaki fragmens is synthesized. The synthesss
of the laggeng strand by a descontimucws “backstiichang™ mechanism means that caly the
J §"-40-Y type of DNA polymerase is needed for DNA replication

- o Eigure 58
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« Objectives:
» Browse: Which information is contained on a website?

= Recover: Which website(s) contained the information?

« Context: What else do we know about the entities?

= Originally targeted for news texts

* Storyfinder: Steffen Remus, Manuel Kaufmann, Kathrin Ballweg, Tatiana von Landsberger,
and Chris Biemann (2017) Personalized Knowledge Base Construction and Management by
Browsing the Web, in CIKM 2017, Singapore (to appear)
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Case studies
- Storyfinder — Concepts 3/3

= Browser plugin

User oriented

= Extract information while visiting websites
Named Entities
Keywords

= Relations between entities

= Visualization
Node-link graph in sidebar
Highlighting on website

- Editable graph

08.09.2017
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Case studies
. “ Universitat Hamburg
- Storyfinder -  Schema 3/4 BRSSO S DN § O Pt

______________________________________

1
i Storyfinder = NLP
! Webserver Components

Storyfinder !
Browser o I =

N e
Plugin | =
' Database
1
1

= The Mozilla Firefox browser plugin:

= Listens and reacts to a user’s actions

« Initiates the analysis of a currently visited webpage on the backend
server

= provides a side pane view to visualize the collected information
 The server backend: analyze webpage, extract and store metadata

- The interactive web page: provides real-time access to information
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Case studies
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- Storyfinder — Functionalities 3/5 PO PO | S50 SO § B FRpones
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= Use entity graph representation as the primary means for
visualizing and accessing biomedical research documents.

» Put the user in the center of the process and integrate
adaptive ML approach

« The biomedical researcher can utilize the entity graph as a
visually supportive notepad.

» Automatic methods only provide suggestions, experts are in
full control of the entity graph

» Entity graphs can be shared among researchers
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Human-in-the-Loop Information
Ma nagement[3] * Universitat Hamburg
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 An entity graph summarizing the literature research on B-CLL

Brain Inflammatory proteins, high blood glucose
Apoptosis differentiation
Innate immunity Liver
White adipose tissue MFs Blood B-CLL
Adiposity

Nuclear factor kappa B ; e 9 Nk S Wetatioly

Impaired intro-cellular signalling nsulin resistance B cells, CD5+, CD23+, IgM+, IgD+
Viscereloheose tissue, B cells - T cells, MFs NP E N Lymph node - Follicular Mantle zone
Visceral adiposity Adaptive immunity

Impaired germinal reaction |1ired germinal centre reaction
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Human-in-the-Loop Information m
Management[4] Universitat Hamburg

DER FORSOMUNC | DER LEMERE | DER BLDUNG

 Bottom-up approaches to construct a global entity graph of
a domain in an incremental and problem-driven way.

= Provide provenance information through edges of global
EGs (i.e. who has entered information, based on which
document) for mutual understanding.

» The global graph can also incorporate information from
resources, such as MeSH, Gene and Disease Ontology

08.09.2017 30 I !



Human-in-the-Loop Information
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 Challenges in the adaptation include:

A high quality tagging of biomedical entities

Preprocessing

Design of the user interface

Responsive online-adaptive machine learning model.
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Conclusion
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» Entity-centric information extraction and access for
biomedical documents

» WebAnno: interactive and adaptive entity extraction

« New/s/leak: interactive navigation for investigative entity
exploration

» Storyfinder: personalized information and knowledge
management

= All can be combined, adapted, and re-focused to provide a
data driven, bottom-up, conceptualization

» Human-in-the-loop is an integral component
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Thank youl!
Question?
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