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Executive Summary

The BioASQ Annotation Tool has been improved for the second year of the project. Among bug fixes,
feedback from the experts who used the first version of the tool was incorporated. Improvements in the
2" version of the BioASQ Annotation Tool include:

improved question list in order to provide a better overview when large numbers of questions are
created,

improved concept search that displays search rank and synonymous labels,
change of the way RDF triples are presented to the user,
structural editing of exact answers depending on the question type,

improved annotation UI and workflow.
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Introduction

The annotation tool was created with the aim of supporting the creation of the benchmark data' for
the challenge Tasks 1b and 2b. As specified in the Description of Work of the project, this tool was
specifically designed to enable the biomedical experts to create the gold standards for these tasks. In
addition to features described in Ngonga Ngomo et al. (2013), the current Version 2 of the tool provides
the following additional features:

improved question list in order to provide a better overview when large numbers of questions are
created,

improved concept search that displays search rank and synonymous labels,
change of the way RDF triples are presented to the user,
structural editing of exact answersn depending on the question type,

improved annotation UI and workflow.

"http://at.biocasqg.org

Bio
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Changes in Detail

2.1 General Improvements

2.1.1 Explicit finalization

Version 1 of the Annotation Tool required the experts to add a special character (‘#’) to the question text.
This was done in order for them to be able to mark a question as finalized. A finalized question is one to
be considered for benchmark inclusion. The second version of the tool provides an explicit UI element
for such marking.

2.1.2 Annotation storage improvements

In Annotation Tool, Version 1 snippet annotations were stored as snippets of HTML. This led to several
problems:

e For data export HTML snippets needed to be converted to index and offset values,
e in order to change an existing snippet, the old HTML needed to be stripped,

e abug was found that caused illegal HTML when a new snippet was created overlapping an existing
snippet.

The current version stores snippets always as pairs (i, k), where i is the index of the first character of the
snippet and k is the index after the last character of the snippet. The highlighted HTML to be rendered
is always always computed from this representation when needed.

2.1.3 Changes to statement search

Related RDF triples are now grouped in sub graphs that can be added with a single click. An example of
such related statements would be a triple that mentions a fact along with triples that associate the factual
terms with human-readable labels.

@E D3.6: Annotation Tool, 2™ Version
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2.1.4 Quick access to previously issued queries

As per request by the expert team, all queries are stored and can be retrieved from a drop-down list.

2.2 Improved Question List

The list of questions has been re-implemented as a resizable list instead of a drop-down list. This allows
for arbitrarily many questions to be displayed at the same time. In addition, metadata about questions can
be displayed in the list, which was not possible before. Currently, this is used to display the finalization
state of a question.

By

© OO | Bioasq Annotation Tool  x

€« G :Iocalhnst:SOOD/#!/ques(ion; 7 . ;\7 A

BioA2Q  Questions = Search = Answer

Pick a question or create a new one

1. How could we infer functional associations Question ID

from gene fusion events? 5148f6f0d24251bc0500003¢
2. Where is X-ray free electron laser used? Question text
Give examples of next-generation v Give examples of next: jon sequencing applications in mutation screening?
sequencing applications in mutation
screening?
4. What are the computational methods for the
prediction of beta-barrel transmembrane .

ins?
proteins? Question type

5. Which are the available biomedical text v Summary s i Delete @ Edit
mining tools for the detection of protein-
protein interactions?
6. Which are the state-of-the-art v
computational tools for the prediction of
gene fusion events?
7. Is there a difference in the rate between
gene fusion and gene fission?
8. How functional connectivity of the default v

mode network changes in patients with
disorders of consciousness?

Figure 2.1: Improved question list UI.

2.3 Improved Concept Search

The concept search has been improved such that matched terms are now highlighted in the results.
Concept identifiers can be associated with several string represenations (so called labels), one of which
is designated as the preferred or canonical label. In a concept that was found by matching against a
non-canonical label (e.g. synonym) the matched label is now shown alongside the canonical label. In
other parts of the tool only the canonical label is used.

An example for a concept query result is depicted in Figure 2.2. In the highlighted row the concept
Carbutamide (canonical label) was found. The matched synonym for this concept was Diabetal (first
column).
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K:I

© O O /[ 5ioasq Annotation Tool  x

€« c at.bioasq.org:60080/#!/search/511979b04eab811676000003 Y 2

BidA?Q  Questions Search  Answer

diabetes treatment Search diabetes treatment v
Concepts (123)
Disease Ontology (25) ~ Jochem (11)  MeSH (68)  UniProt (19)

Matched label Score  Canonical label

Diabetal 0.5086 Carbutamide » +
Treatment 0.4914 Therapeutics » +
Diabetes, Phosphate 0.2878 Hypophosphatemia, Familial o +
Diabetic Neuropathies 0.2690 Diabetic Neuropathies - +
Pregnancy in Diabetics 0.2659 Pregnancy in Diabetics » +
Effectiveness, Treatment 0.2654 Treatment Outcome » +
Water Treatments 0.2527 Water Purification » +
Diabetic Foot 0.2524  Diabetic Foot -~ +
Diabetes Complications 0.2496 Diabetes Complications » +
Diabetic Diet 0.2488 Diabetic Diet » +

First Previous 1 2 3 4 5 Next Last

Figure 2.2: Concept search Ul with the search term highlighted in matched labels.

2.4 Structural Editing of Exact Answers

Exact answers have a different structure depending on the question type. A factoid question has a single
entity with optional synonyms as an answer. The exact answer of a list question is a list of entities, each
with optional synonyms. For a Yes/No answer, only ‘Yes’ or ‘No’ are valid answers.

The previous version of the tool required experts to use a special syntax for each of these answer
types. Unfortunately the syntax coincided with normal usage which resulted in ambiguous answers
created by the experts. A manual disambiguation and curation step was thus necessary.

The current version of the tool does not require such workarounds. For each type of question a
specialized user interface is provided that allows only such answers to be constructed that the question
type demands. Figure 2.3 shows an example of an exact answer to a list question. The third list entry
(‘InPrePPI’) is shown having the synonym ‘Integrated method for Prediction’.

2.5 Improvements to the Annotation UI

In the new version of the tool annotations are now grouped by type. Even cross-references between
snippet annotations and their referenced document are available. This allows for much easier navigation
of annotations and thus improves the expert’s workflow.

OACU D3.6: Annotation Tool, 2™ Version
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© O O /" gioasqAnnotation Tool x| "

€ - C [ localhost:8000/#!/answer/5149af96d24251bc05000046 | A

BidAZQ Questions Search Answer

Verbal answer

Gene fusion detection - also known as the 'Rosetta Stone' method - involves the identification of fused composite genes in a set of reference genomes,
which indicates potential interactions between its un-fused counterpart genes in query genomes. A few methods/tools and computational pipelines for
the detection of gene fusion events have been introduced. The basic steps followed in these approaches consist of (i) all-against-all sequence
comparison, (ii) detection of non-overlapping similarities of two genes/proteins (components) to a single gene/protein (composite), and optionally (i)
elimination of putative spurious hits (e.g. due to promiscuous domains) achieves via clustering based on sequence similarity and examining dense
regions of the resulting graph or by querying the PFAM database. An advantage of gene fusion analysis is that functional associations can be predicted J

Exact answer

« | fdfBLAST >

+  FusionDB >

*  InPrePPI Integrated method for Prediction ;
| MosaicFinder >

« | Phydbac2 >

* PLEX >

+ | Predictome >

* | Rosetta Stone method >

* | STRING L >

v

Figure 2.3: Structured editing of a list question.

G k]
006 || BioASQ Annotation Tool X o

€ — C [ localhost:8000/#!/answer/5148f6f0d24251bc0500003¢ i}‘ A =

BioA2Q  Questions  Search  Answer

Give examples of next-generation sequencing applications in mutation
screening?

Question finalized v Unfinalize Question

Verbal answer

Next generation sequencing data for a particular genomic region can be seen as the summation of all the individual sequences (reads) obtained for that
region and no longer as the mean of this sum as it is the case for traditional Sanger sequencing. NGS is introduced to an increasing number of

mutation screening applications. An NGS based mutation screening procedure allowing the detection of inherited Alu insertions within any predefined
sequence was used for the case of ¢.1739_1740insAlu in BRCA1 and ¢.156_157insAlu in BRCA2. Another NGS study screened BRCA1 and BRCA2
resulting in overall sensitivity for SOLID and PGM of 97.8% (95% CI = 94.7 to 100.0) and 98.9% (95% CI = 96.8 to 100.0) respectively. The
specificity for the SOLID platform was high, at 100.0% (95% CI = 99.3 to 100.0). PGM correctly identified all 3 indels, but 68 false-positive indels were 4

Annotations

Concepts (8) Documents (12) Statements (1) Snippets (31)

1. NGS sequencing data for a particular genomic region can be seen as the summation of all the individual sequences (reads) » x®
obtained for that region and no longer as the mean of this sum as it is the case for traditional Sanger sequencing. :

2. Hereby we present the proof of principle of a NGS based mutation screening procedure allowing the detection of inherited » x
Alu insertions within any i by ir igating 2 cases: ¢.1739_1740insAlu in BRCA1 and ¢.156_157insAlu
in BRCA2.

3. Targeted sequence data of the BRCA1 and BRCA2 genes, generated using a PCR-based, multiplexed NGS approach using i

Figure 2.4: Example of the grouped annotation UI
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