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Genealogy...

How can | relevantly answer the invitation
from the SAMS’ medical librarians ?

Special greetings to Tamara Morcillo and Isabelle de Kaenel !



Today’s agenda

Programme

9.00 am

9.20 am

9.30 am

10.30 am

10.50 am

11.35am

12.20 pm

Registration, coffee and opportunity to visit
sponsors’ stalls

Opening
Dr. Herman Amstad, Secretary General, SAMS, Bern

Keynote lecture: Open Science and Open Data

Prof. Matthias Egger, Professor of Epidemiology and
Public Health, University of Bern, President of the SNSF
Research Council

Coffee break and opportunity to visit sponsors’ stalls

Research Data Management in Medical Contexts

Dominic Tate, Head of Library Research Support,
Edinburgh University Library, Scotland

Data and Text Mining

Prof. Patrick Ruch, Head of Information Sciences
Department, University of Applied Sciences HEG, Geneva

Lunch break and opportunity to visit sponsors’ stalls

1.40 pm

2.00 pm

2.45 pm

3.15 pm

4.35 pm

Sponsor’s session: Ovid Discovery - A Unified Disco-
very and Delivery Platform Focused and Specialized
in Biomedical Content

Charlotte Viken, Senior Consultant, Wolters Kluwer Health

Living Systematic Reviews - from Theory
to Implementation

Dr. Michel Counotte and Dr. Phi Hung Nguyen,
Institute of Social and Preventive Medicine, University
of Bern

Coffee break and opportunity to visit sponsors’ stalls

Parallel sessions

Workshop: Mine and Combine - Text Mining Tools
Used for Search Term Identification

Jolanda Elmers and Cécile Jaques,
Medical University Library, Lausanne

Q&A Session: Research Data Management
in Medical Contexts

Dominic Tate, Head of Library Research Support,
Edinburgh University Library, Scotland

Wrapping up
Gerhard Bissels, Head of Blhlplatz Library,
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Count of bi-grm nd tri-grams

1. and opportunity
2. opportunity to

3. to visit

4. visit sponsors’
5. sponsors’ stalls
6. head of

7. university library
8. text mining

9. research data

10. data
management

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

3 (1.1%)

3 (1.1%)

3 (1.1%)

1. and opportunity to

2. opportunity to visit

3. to visit sponsors’

4. visit sponsors’
stalls

B. research data
management

6. break and
opportunity

7. data and text

8. and text mining

9. university of bern

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

3 (1.1%)

3 (1.1%)

2 (0.7%)

2 (0.7%)

2 (0.7%)
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... to support y presentation !

1. and opportunity 4 (1.5%)

2. opportunity to 4 (1.5%)
3. to visit 4 (1.5%)
4. visit sponsors’ 4 (1.5%)
5. sponsors’ stalls 4 (1.5%)
6. head of 4 (1.5%)

university library 4 (1.5%)

ext mining 3(1.1%)

9(research data 3 (1.1%)

8

10. data

3(1.1%)
management

1. and opportunity to
2. opportunity to visit
3. to visit sponsors’

4. visit sponsors’
stalls

4 (1.5%)

4 (1.5%)

4 (1.5%)

4 (1.5%)

5. research data
~management

6. break and
opportunity

7. data and text
8. and text mining

9. university of bern

3 (1.1%)

2 (0.7%)

2 (0.7%)

2 (0.7%)




Objective of tet ad data mining [y

To support you
like TDM helped me today !
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How text & dat mning can sup;'...
e ... medical librarians ?

e ... research data and open science ?
[well covered by other speakers]

e ... clinical knowledge ?



History

e Empirical medicine - Observation & Cooking
e Evidence-based medicine - Statistical power

e Personalized health - Deciphering omics

—



Blind spot ©

e Empirical medicine - Observation & Cooking ®
[Mountains are made of stones]

e Access to EHR evidences (80% narratives)
* Overcome publication paywalls
* Fight silos [researchers, clinicians, institutions...]

* Empower patients
w « Establish circle of trust and clarify legal basis I
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Basis of clinical practice...

e Empirical medicine - Observation & Cooking

e Evidence-based medicine - Statistical power

e Personalized health - Deciphering omics

e Access to EHR evidences (80% narratives) !

Evidence-based “holistic”
(including phenotypes)

personalized health !




Basis of clinical practice...

e Empirical medicine - Observation & Cooking

e Evidence-based medicine = Statistical power
Open Access, Open Science required !

e Personalized health - Deciphering omics

e Access to EHR evidences (80% narratives) !
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How text & da mning can sup;'...
e ... medical librarians ?

e ... research data and open science ?
e ... clinical knowledge ?

e ... Text and Data Mining Licenses

e ... Institutional archives
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How text & data mining can support...
e ... medical librarians ?
e ... research data and open science ?

e ... clinical knowledge ?

e ... Text and Data Mining Licenses

Operate at national level

. . . - SwissUni ities-AKOA
e ... Institutional archives o své'.ii\RnETee;'E?RERO)

ORCID, growth of FT...




How text & dat mning can sup;'t...

e ... medical librarians ?
e ... research data and open science ?

e ... clinical knowledge ?

Evidence-based medicine is dependent on (published / accessible) evidences !

FAIR




F.A.LR

e Findable — indexing strategies
e Accessible — archiving + access rights
e Interoperable — terminologies

e Re-usable — licensing models

I —



How librarian can improve
compliance with FAIR principles ?

—
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The solution i...

le

Suisse

Goog

Recherche Google J'ai de la chance

Le domaine Google.ch est disponible en : Deutsch English Italiano Rumantsch
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Why not Googe ? |

e Atomic research unit is no more the article > datasets

e Datasets are multimodal — text search is not sufficient !
» Sequences
e Texts
* Images
e Spreadsheets

o[..]

e Datasets require semantically-rich meta-data - Curation
e Access must be monitored, de-identification is a myth !




Librarians are needed

e To define standards
e To define terminology contents

e To define transcoding tables between
terminologies

e To curate datasets (~indexing) I



Librarians are eeed if...

e [hey are data science skKills
* Onto-Terminology management *
 Semantic web technologies *

« Data management
« Databases, e.qg. SQL... *

» Text processing pipelines, e.g. XML... *
» Search engines
* Data Analyfics...

e They have some domain-specific expertise




Data search & naytics

* How far should be go ?
« Search engines
» Text and Data Analyftics...

- Specialization at MSc level (2018) 7






Overview

e Dataset access = Learning to rank !

e Lifecycle Management of Dataset
* Primary Data Generation (DMP, SNF Oct 15t 2017)
* Expert-level curation
« Storage... archiving...

e Applications for decision-support in oncology

—



Pipeline for
Enhanced Question
Arrswermg over

Blomedlcal Datasets

Swiss Institute of
Bioinformatics

elixir

N switzertAano
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From traditionl sarch to datas :c,earch

e Search engine
e Automatic text categorizer (indexing)
e Question-answering, e.g. EAGLI

e Dataset search engines
» Dataset categorization - Validation - Curation
* Query expansion for dataset search
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EGA: Europea Gnome-Pheno:Archive

e Data are stored locally (e.g. Research Libraries, Hospitals, SIB...)*
e Access policy is managed locally (ELSI, IRB...)*

e Meta-data are generated locally*

e Meta-data are exported and stored centrally (SIB, EBI, NIH, ...)

e Search is currently possible only on meta-data but not sufficient

e Compatibility with NIH repository (dbGap) - standards*
 Structuring
» Transcoding [e.g. ICD-10 or ICD-O3 - MeSH)]

*- Research libraries




Query types

1.
2.
3.
4.

Example

Disease-based search across scales (phenotypes, MoA, Pathway, Proteins...)
Molecular-based search across organisms and scales

Molecular data/phenotype associations

Behavioural and environmental data

1. Search for data on neural brain tissue in transgenic mice related to Huntington’s
disease

2. Search for gene expression datasets on photo transduction and regulation of
calcium in blind D. melanogaster

3. Find data of all types on the regulation of DNA repair related to the estrogen
signaling pathway in breast cancer patients across all databases

4. Search for protein aggregation and gene expression data regarding aging across
all databases




Background

e Need for dataset retrieval engines/QA applied to datasets
* Text > PubMed
* Open data movement
* Production of data in public and private sectors

e Text search vs. dataset search
* Modality
» Heterogeneity
* Indexing



Specifics

e Query size
* Lack of context
e ..butNterms ~5-10!

e Query constraints
* QA - Type of dataset

e Dataset formalization and search benchmark
* Variety of formats
 Lack of extensive gold standard queries



Scientific objective

e To accelerate development of search strategies for biomedical datasets

» Go beyond utilization of the metadata
» Assign meta-data automatically
» Search without meta-data

e To explore machine learning methods to enhance search
* Increase query context
» Constraint results to query context
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Pre-Processing Module
Ranking Module
Post-Processing Module
Literature D Corpora

Machine Iearning anking pipelin |

Corpus
[1,2,3] Databases
Dataset [ _|Online Input/Output
Corpus (2)
“‘ Indexer
Pre-
Processing
Ranking Classific Dataset
Model ation Classifier
Model

/ PubMed
Word — Corpus
Embedding 2 Ranked ﬁ Post- Z
Vec .
Result Processin
(1) Set I g

(a) (b) (c)
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Machine learning ranking pipeline

carcinoma
Query
Query
Expansion
cancers
Pre-Processing
Phase
Original Final
Query rank rank

gene expression dataset d2 (gen expr)

Dataset d]- (nOt gen eXpr)
Classificat

ion d4 (gen expr)

d,d,d;d,d,..d ,d
Result set d3 (not gen expr)

| W | R[N

Post-Processing d5 (not gen expr)
Phase




Query Expansmn anad

dataset categorlza ol

Swiss Institute of
Bioinformatics

N\ k..
el?ﬁr
SWITZERLAND



Access to research data

e Query expansion — like PubMed

e Dataset indexing — like MeSH indexing

|



Proposal

e Allow 360 search

e Use semantically-rich contents (Institutional Archives) to
bridge data contents

e Provide interactive data curation mechanisms
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Backgroung: ocVec

e Derive a semantic algebraic model on top of textual features
» Derived from a Bag of Word representation (assume independence of words)
» Generative model to recover from (too strong) independence

* Distributed Bag of Word
» Skip-gram model

» Parametric model (must be tuned)

e Example:
v(Paris + France)... v(London, UK) - Implicit representation of “capital city”

v(Paris + France) — v(Paris + Italy) 2> “Rome”



Word embedding

INPUT PROJECTION OUTPUT
wit-2)
wit-1)
SUM
& -
q
wit+1)
wi(t+2)
cBOw

w(t)

INPUT

w(t)

PROJECTION

-

Skip-gram

UTPUT
4 (w2
v | wit)
A (1)
4 w(t+2)

Skip-gram
example

Source Text

e fox jumps over the lazy dog.
The [igaicl jumps over the lazy dog.

|Thelquick-fox|jump5|over the lazy dog.

Thel qulck| brown-jumps[over the lazy dog.

window =2

Training
Samples

— (the, quick)
(the, brown)

— (quick, the)
(quick, brown)
(quick, fox)

—_ (brown, the)
(brown, quick)
(brown, fox)
(brown, jumps)

— (fox, quick)
(fox, brown)
(fox, jumps)
(fox, over)

Model parameters

*  Window size (training sliding window)

* Vector size (embedding space dimension)

Input
* Medline
* Others: local collection, CT

*Mikolov et al., Efficient Estimation of Word Representations in Vector Space (2013)

Country and Capital Vectors Projected by PCA

" China:

Russia:
Japarr

Turkey:

Poland:

Germany"
France

“Beijing

Moscow
‘Ankara ~Tokyo

‘Warsaw
s =Berlin
Paris

» -=+Athens
Rome

Madrid
"Lisbon




Query expansin Text embeddié

Classifier

Average/Concatenate

o e g B

Doc embedding

Paragraph Matrix----- » * W ]
I I

Distributed Memory Pnrngﬂph the cat

/1

Classifier

Paragraph Matrix

Distributed BOW

DBOW)

the] [cat] [sat] [on |

N/

=

Doc/Paragraph/Sentence provided
as (part of) the word context

*Le and Mikolov, Distributed Representations of Sentences and
Documents (2014)

Input:

many document

Lay

doc1,
doc2,
doc3 ...

-

training a word
vector for each
word and each
document gets
an ID/tag with
a vector while
training

doc2vec

Model:

most_similar(‘france‘):
paris 0.876543
louvre
normandy

wv_kite
dv_doc1 0.765432

WS 0.654321

wv_netherlands

wv_dog wv_italy
wv_france WV _paris
Wwv_spain dv_doc2 wv_louvre

wv_belgium  Wv_normandy

highest cosine
distance values
in vector space
with consideration
of the document
vectors

wv_water

dv_doc3

vector space:

consists of word vectors

for each word and additional
document vectors

wv_house
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Query expansin — Examples

Medline bioCADDIE
expansion expansion expansion
breast 0.889 carcinoma 0.674 carcinoma 0.737
cancers 0.855 tumor 0.616 cancers 0.720
cancer prostate 0.801 cancers 0.585 adenocarcinoma 0.669
colorectal 0.794 tumour 0.583 malignancies 0.626
lymphoma 0.621 glioma 0.559 tumor 0.779
mouse 0.756 mammalian 0.582 bovine 0.553
mammalian 0.711 murine 0.441 porcine 0.542
human also 0.661 rat 0.428 murine 0.526
humans 0.661 vertebrate 0.417 mouse 0.518
murine 0.656 preeclamptic 0.400 humans 0.486
damage 0.794 repairthe 0.597 closure 0.515
excision 0.764 replication 0.570 metabolism 0.510
repair double-strand 0.727 ssbr 0.543 formation 0.509
Z::Ccilseig:de- 0.723 repairing 0.540 grafting 0.504
damaged 0.717 damage 0.516 implantation 0.502
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Dataset classification — UniProtKB

e A central hub for the collection of functional information on proteins, with

accurate, consistent and rich annotation.
UniProtKB Entry

UniProtkB - 095832 (CLD1_HUMAN)

Automatic Expert manual
annotation annotation

TrEMBL

~ Automatically
& annotated and Entry annotation based on a
not reviewed . .
representative literature
subset to provide a complete
overview of available
information about a protein

Source: http://www.uniprot.org/help/about

Annotations organized
in topics in Entry view

I
o
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Dataset classificaton — Training

e Corpus - 100k abstracts (UniProt manually curated publications)

Train Test
Category Category PMID
Names 529 1 | Names 9 1
Family & Domains 1595 2 | Family & Domains 11 1
Miscellaneous 8152 8 | PTM/processing 90 9
PTM/processing 8506 9 | Miscellaneous 95 10
Structure 9580 10 | Structure 100 10
Subcellular location 13754 14 | Interaction 146 15
Interaction 14619 15 | Subcellular location 148 15
Pathology & Biotech 15639 16 | Pathology & Biotech 156 16
Expression 16456 16 | Expression 162 16
Function 34753 35| Function 362 36
Sequences 55696 56 | Sequences 570 57

e Training set = 99k abstracts
 Validation set - 5k abstracts

e Test set 2> 1k abstracts
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Dataset classificaton pipeline

UniProt (1) training
topics (2) on-line
Medline Doc2Vec Classific
Abstract/ model ation
PMC model
Full text 1)

(2) (1

Pre- / Document / j Document / Classification

Procsss'" / embedding/ 7 classifier f (2) result

input output

Lorem ipsum dolor sit 1jofajofojifojo] T f =
amet, consectetur 0 1| 11 11 o 1|0 1
adipiscing elit. Nullam l :
a augue nunc. Aenean j‘> ofiJ1fof1fofof1 jl> = T :> Subeellula_rloca'_
iaculis arcu id mi mollis ‘ AR S

1Jojofl1]o] 1] 1] 0 ‘
malesuada ut id enim. o
Maecenas feugiat orci 1fojofof1f1fojo 2
a fringilla laoreet ofol ] 1] [ 1] 1] 1 °
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Dataset classification — Precision

e Expected list of UniProt categories associated with an abstract

Naive Bayes
Random forest

kNN

Logistic regression

MLP

0.7474
0.8032
0.7394
0.8110
0.8292

0.6329
0.6642
0.6830
0.7191
0.7749

0.6618
0.7015
0.7045
0.7521
0.7980

PMID
1326764

Baseline model: Naive Bayes

Category
Sequences

input output
*’ *’

Function
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Swiss Institute of
Bioinformatics

N »
elgﬁ;'
SWITZERLAND



0f4
ot ! -
a G‘Y ]'n.‘

Pipeline assesmnt — bioCADDI :016 Challenge

e bioCADDIE Corpus
800k datasets

=

Repository Datasets Repository Datasets

# % # %
ClinicalTrials 192500 24.257%| phenoDisco 429 0.054%
BioProject 155850 19.638%| NursaDatasets 389 0.049%
PDB 113493 14.301%| MPD 235 0.030%
GEO 105033 13.235%| PeptideAtlas 76 0.010%
Dryad 67455 8.500%| PhysioBank 70 0.009%
ArrayExpress 60881 7.672%| CIA 63 0.008%
Dataverse 60303 7.599%| CTN 46 0.006%
NeuroMorpho 34082 4.295%| OpenfMRI 36 0.005%
Gemma 2285 0.288%| CVRG 29 0.004%
ProteomeXchange 1716 0.216%| YPED 21 0.003%

e Query benchmarking

 Train: 6 queries; Test: 15 queries




Complex queries !

« “Search for gene expression and genetic
deletion data that mention CD69 in memory
augmentation studies across all databases”

* “Find data of all types on the regulation of DNA

repair related to the estrogen signaling pathway
In breast cancer patients treated with clopidogrel

across all databases”
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Dataset formalization — DATS

<DOC>
<DOCNO>215676</DOCNO> <TITLE>VGlut-F-800286</TITLE> <REPOSITORY>neuromorpho 030116</REPOSITORY>
<METADATA>

{
"dataltem": {
"dataTypes": ["dataset", "organism", "anatomicalPart", "treatment", "cell", "studyGroup", "dimension", "dataRepository", "organization"]
}s
"studyGroup": {
"name": "Control"
¥
"anatomicalPart": {
"name": ["Left Antennal Lobe", "Not reported"]
}s
"dataRepository": {
"abbreviation": "NeuroMorpho",
"homePage": "http://neuromorpho.org/",
"name": "NeuroMorpho.Org",
"ID": "SCR:002145"
H

ataset": {

"downloadURL": "http://neuromorpho.org/neuron_info.jsp?neuron_name=VGlut-F-800286",

"note": "Cell types and Brain regions were assigned with a <a href=\"techDocFlyData.jsp?code=1\">heuristic process</a> based on available metadata. This dataset
was processed with a <a href=\"techDocFlyData.jsp?code=2\">streamlined automated variant</a> of the standardization procedure, additional details of which are
published <a href=\http://www.ncbi.nlm.nih.gov/pubmed/?term=25576225\ target=\"_blank\">here</a>. Digital reconstruction used a <a
href=\"http://www.ncbi.nlm.nih.gov/pubmed/?term=23028271\" target=\"_blank\">custom method</a> after image segmentation by Amira.",

"ID": "27187",
"title": "VGlut-F-800286"
}s
"cell": {
"name": ["Principal cell", "Glutamatergic neuron", "day8 Born"]
}s
"treatment": {
"title": "Green fluorescent protein (GFP)"
}s

"organization": {

n 1 n.n "
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Dataset retrievl — Best results

Group infAP P@10 NDCG@10 | nfNDCG P@10
(+partial)
SIBTextMin 0.3664 0.3467 0.6271 0.4258 0.7533
Elsevier 0.3283 0.4267 0.6861 0.4368 0.8267
UIUC GSIS 0.3228 0.2867 0.5569 0.4502 0.7133
OHSU 0.3193 0.3333 0.6122 0.4454 0.7600
UCSD 0.3169 0.3333 0.5877 0.5132 0.7600
Emory 0.2818 0.2667 0.5538 0.4241 0.7200
HiTSZ-ICRC 0.2576 0.2800 0.5472 0.3850 0.7000
BioMelb 0.2568 0.3333 0.6325 0.4017 0.7733
Mayo 0.1628 0.2600 0.5735 0.3933 0.7467
IAIl_PUT 0.0876 0.1600 0.4265 0.3580 0.5333

+partial = partial answers are relevant
-partial = partial answers are not relevant

I‘ partial answer = does not contain all key query concepts (but more than 50%) ‘I



infAP  infNDCG P@10 NDCG@1 P@10 UIR
(+partial) 0 (-partial)

E %" rank 1/10 5/10 5/10 3/10 2/10 2/10
5 s

score 0.3664  0.4258  0.7533 0.6271 0.3467 0.51
[ median 0.2994  0.4250 0.7500 0.5806  0.3100 0.13
g min 0.0876  0.3580  0.5333 0.4265 0.1600 -1.00
é 1t quartile 0.2570  0.3954  0.7150  0.5546 0.2700 -0.43
;‘g' 3rd quartile 0.3219 0.4433 0.7600  0.6234  0.3333 0.40
< max 0.3664  0.5132 0.8267  0.6861 0.4267 0.82

UIR = Unanimous Improvement Ratio
*Amigo et al., Combining evaluation metrics via the unanimous improvement ratio and its application to clustering tasks. (2011)




e Retrieval performance for different collections
» word2vec training corpus

« Baseline results use no query expansion

Collection infAP infNDCG P@10
(+partial)

- (baseline) 0.3557 0.4235 0.7267
bioCADDIE 0.3545 0.4243 0.7178
PMC 0.3571 0.4216 0.7178
Medline 0.3704 0.4377 0.7511
K parameter Performance improvement
 DbioCADDIE: 20 * infAP: +4.1%
 PMC: 22  infNDCG: +3.4%

e Medline: 25 e P@10: +3.4%
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Terminology

S Server
Concept Synonym

extraction expansion

ElasticSearch

< Refined query
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Enhance expansion and classificati

Terminology
Server

Concept Synonym
Query :: extraction expansion

|
¢ E 7 = Expansion
! | 3 Queryls Server
| expansion
]
I
|
]
A | v v
................. 1
: . I ElasticSearch
| ]
. . I
: Ranked : i < Refined query
¢

1: Result

Classification _ —
= Classification

Server




Term
expansion

service :
. k-ranked

expanded
terms

Query
expansion

E.g: MIP-2

E.g.:

: 0.88 CXCL2
training : 0.65 CXCL1
: 0.62 IP-10

0.60 MIP-1 alpha

Pre-processing
NER, stopwords, stemming, tokenizer




Qyery

cardiovascular diseases

TopNterms 10 ¢
Noun phrase model

Result type
JSON

Query =

cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN
cardiovascular_diseases|NOUN

cardiovascular_diseases|NOUN

Expandeﬁ Term &

cardiovascular disease
atherosclerosis

vascular diseases
cardiovascular complications
vascular disease

coronary heart disease
metabolic syndrome

hypertension

Expan-p‘ed Lemma <=

cardiovascular disease
atherosclerosis

wvascular diseas
cardiovascular complication
vascular disease

coronary heart disease
metabolic syndrome

hypertension

Proximity Score =

0.8751567002157593
0.7965342402458191
0.7777147889137268
0.745307909488E678

0.7457807064056306
0.7361354166946411
0.7336413860321045

0.7325003147125244

Term Rank =

o
1
2
3
4
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E.g.:

Lorem ipsum dolor sit
amet, consectetur
adipiscing elit.
Praesent a.

|:(_§‘]‘
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Dataset classification service

Dataset
classification
service

Dataset
classifier

Model Dataset
classifier
model

training

Pre-processing
NER, stopwords, stemming, tokenizer

UniProt
topics

dataset
classes

E.g.:

Expression
Pathology & Biotech
Sequences



Dataset classification service

goldorak.hesge.ch:8088/upclass

Query

omenon that protects a genome from transposons,
_ Methyl CpG binding domain proteins are

ome encodes 13 methyl CpG binding domain
ar. In the present study, we identified

DMA methylation, mediated by double-stranded RNA, is a conserved epigeneti
silences unwanted genes and has a paramount function in plant or animal dev

(MBD) proteins, but the molecular/biclogical functions of most of these proteins arg
four proteins that interact with AtMBDE, Interestingly, three of them contain RMA bindi ins and are co-localized with AtMBDE in
the nucieus. The interacting partners includes AtRPSZ2C (a 2405 riposomal protein), AtNT, fear transport factor 2) and AtAGOL
[Argonoute 4). The fourth protein that physically mtsrac’ts w:th AIMBDB Is a hsstnne modrfymg enzyme, hIStDI'iB dﬂacetylas& B
[AtHDAB), which iz a known component of the RMA-medistad cana silancinn cuctam fAnslucie of nancm o

atmbd, atrps2c and atntf2 mutants, using methylation
loct, pseudoganas and other targets of RNA-directed D

Probability model |

Result type
JSON

OHTML ID = Query =
ety

DNA methylation, mediated by double-stranded RNA, is a conserved ejgenes and has a paramount function
in plant or animal development. Methyl CpG binding domain proteins giana genome encodes 13 methyl CpG
binding domain (MBD} proteins, but the molecular/biological functionsiroteins that interact with AtMBEDG.
Interestingly, three of them contain RNA binding domains and are co-15 ribosomal protein), AINTF2 (nuclear

109 transport factor 2) and AtAGO4 (Argonoute 4). The fourth protein that - 6 (AtHDAG), which is a known
component of the RNA-mediated gene silencing system. Analysis of gen-sensitive PCR detected decreased
DNA methylation at miRNA/siRNA producing lodi, pseudogenes and otlolved in RNA-mediated gene silencing
and it binds to RNA binding proteins like AtRPS2C, AtACO4 and AtNTFhromatin condensation at the targets
of RdDM.

DNA methylation, mediated by double-stranded RNA, is a conserved ejgenes and has a paramount function
in plant or animal development. Methyl CpG binding domain proteins siana genome encodes 13 methyl CpG
binding domain (MBD} proteins, but the molecular/biological functionsiroteins that interact with AtMBDE.
Interestingly, three of them contain RNA binding domains and are co-1S ribosomal protein), AINTF2 (nuclear

110 transport factor 2) and AtAGO4 (Argonoute 4). The fourth protein that 6 (AtHDAGB), which is a known
compenent of the RNA-mediated gene silencing system. Analysis of gen-sensitive PCR detected decreased
DNA methylation at miRNA/siRNA producing loci, pseudogenes and otlolved in RNA-mediated gene silencing
and it binds to RNA binding proteins like AtRPS2C, AtACO4 and AtNTFhromatin condensation at the targets
of RdDM.

UniProt Classification |
Categary <= | Score =

Function 1.0

Interaction 1.0




Conclusion

e Doc2Vec improves categorization but no impact on search
Hypothesis: expert validation would be needed

e Doc2Vec improves query expansion

e Dataset search is possible with ~75% precision



Future work

e Embedded search into EGA
« Swiss EGA node for SPHN (BioMedIT)
« Cross-link with Swiss Hospitals Clinical Data Warehouses (SPHN)

e EGA/ELIXIR

« Central discovery tool
« Embedded meta-indexing with validation by dataset stthmittar
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e Improve triage to support annotation of two data types
* Protein Interactions
» Post-Translational Modifications

nextpf‘ot Tools = Partals ~ Download Help = About = Contact

Login

AURKA - Publications [ 1] 504 Search in neXtProt...

GENE ISO REF

| W proTEN Bl AURKA » Aurora kinase A [EC27.11.1]
Function Protein also known as: Serinefhreonine-protein kinase aurora-A. w extend overview
Z Gene name: AURKA
Medical Family name’ Protein kinase » Ser/Thr protein kinase = Aurora
Expression Entry whose protein(s) existence is based on evidence at protein level
Interactions
Localisation Curated publications
Sequence Publications 1 to 50 of 101 show 50 = summary | details
Proteomics Comprehensive analyses using next-generation sequencing and immunohistochemistry enable precise treatment in advanced gastric cancer.
Sirictiies Kuboki ¥, Yamashita S, Niwa T, Ushijima T, Nagatsuma A Kuwata T, Yoshino T, Dei T, Ochial A, Chtsu A
Ann. Oncol. 27, 127-133 (2016) [Full text:10.1093/annonc/mdv508 &} [PubMed:26489445 &
Identifiers <
Peptides CITED FOR: Medical Sequence Structures
Phenotypes Genomic Landscape of Esophageal Squamous Cell Carcinoma inA a Japanese Population.
= Sawada G, Miida A, Uchi R, Hirata H., 8himamura T, Suzuki ¥, Shiraishi Y, Chiba K, Imoto 8, Takahashi Y, lwaya T, Sudo T, Hayashi T, Takai H., Kawasaki Y, Matsukawa T, Eguchi H,, Sugimachi k., Tanaka F [more], Mimori K
ﬁ GENE ~ u Gastroenterolagy 150, 1171-1182 (2016) [Full text-10.1053/.gastro.2016.01.035 51 [PubMed: 26673401 ]
Show abstract
Exons

CITED FOR: Medical Sequence Structures

Identifiers
Integrative clinical genomics of advanced prostate cancer

% v ” Robinson D., Van Allen EM., Wu YM,, Schultz N, Lonigre R.J., Mosquera J.M., Monigomery B., Taplin M.E., Pritchard C.C., Aftard G., Beltran H., Abida W, Bradiey R.K
- o Feng F.Y [more], Chinnaiyan A M
Curatnd publications Cell 164, 1215-1228 (2015) [Full text 10.1046/.cell 2015.05.001 & [PubMed:26000488 &
Show sbstract
Additional publications | +24 | i
Erratum in:

Cell. 162(2), 454 (2015 Jul 16)
CITED FOR: Medical Sequence Structures

Submissions B
Genomic analysis of metastatic cutaneous squamous cell carcinoma.
Webresarees a Li¥¥, Hanna G.J.,, Laga AC. Haddad R.l, Lorch J.H, Hammerman PS5
‘ g o ” Clin. Cancer Res. 21, 1447-1456 (2015) [Full text:10.1158/1078-0432 CCR-14-1773 7] [PubMed 25589613 &
B fharic =

Show sbstract

AURKA 3D structure CITED FOR: Medical Sequence Struclures

Vinson J., Cao X, Vats B, Kunju L.P, Hussain M.




e Triage — Focus of the evaluation
1 Pre-annotate PPIs/PTMs descriptors in MEDLINE/ - BioMed DB
2 Search protein in a relevance-driven search engine (BioMed) - Ranked list
3 Search protein + PTMs/PPls specific keywords - Ranked list (neXtAS)
4 Query-independent ranking of content-rich PPIs/PTMs papers - Ranked list
5 Merge by linear combination to obtain a unique ranking
6 Select of PMIDs / PMC by curators

[REST web services available]




e Subset of 29 concepts instead of a full ontology from the Proteomics Standards
Initiative
* bind, link, ...

e Query refinement : “binds + interacts + associates”

Linear combination = 0.9 X search engine score + 1.5 XZ distinct descriptor

Linear combination = 1.0 X search engine score
+ 0.1 X Xjgeseripror 108(1 + descriptor length X term frequency of descriptor)



e 16 most frequent PTMs in literature
* phosphorylation, glycosylation, ...

Linear combination = 0.9 X search engine score + 1.7 XZ distinct descriptor

e Query Refinement : “phosphorylation”

Linear combination = 1.4 X search engine score + 1.3 X X, distinct descriptor
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nextAs Query refinement
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PubMed
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Query refinement

+34%
+170%
+191%

+30%
+101%
+66%

PubMed
BioMed
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Query refinement

+57%
+180%
+261%

+19%
+63%
+91%




Text 53 - getRanking
= S4 - getPublicationStatements

Mining 2 G U [
Service
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S0 - triples
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56 - saveAnnotations

PubMed
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NEXTAS

Accelerating Annotation of Articles via Automated Approaches in neXtProt

Select a relevant publication

STEP 2-3 - SELECT A RELEVANT PUBLICATION

Gene: AURKA

Axis: Protein Interactions After: 1990

RELEVAMNT PUBLICATIONS

Source: FubMed

348 results

Page 1/4

24240108
26778597
239256

17634533

27341528

25288731

27339427

194124285

25830658

24104968

HDM2 regulation by AURKA pramotes cell survival in gastric cancer.

Expression of aurora kinase A correlates with the Wnt-modulator RACGAP1 inga...

HIF-1 is involved in the negative regulation of AURKA expression in breast cancer ...
Predictive value of Aurora-A/STK15 expression for late stage epithelial ovarian ca...

AurkA controls self-renewal of breast cancer-initiating cells promoting wnt3a stabi..
Expression of regulators of mitotic fidelity are associated with intercellular hetero.

Allosteric modulation of ALURKA kinase activity by a small-molecule inhibitor of its ...
Aurora-A expression is independently associated with chromosomal instability in ..
Assessing associations between the AURKA-HMMR-TPX2-TUBG functional mo_..

Aurora kinase A {AURKA) expression in colorectal cancer liver metastasis is asso_ ..

Year

Relevance

not done

not done

not done

not done

not done

not done

not done

not done

not done

not done

Interactions nb

Between 1 and &5

Between 5 and 10

Between 1and 5

Between 1and 5

Between 1 and 5

Between 5 and 10

Between 5 and 10

Between 5 and 10

Between 5 and 10

Between 1and 5

Abstract
IShow alll

Show]
[Showl
[Showl
[Ehow]
[Bhowi

Showl




Accept, refine, reject proposed annotations

STEP 4-5 - ACCEPT, REFINE, REJECT PROPOSED ANNOTATICNS m

Gene: AURKA Axis: Protein Interactions Source: PubMed Id: 27339427

Allosteric modulation of AURKA kinase activity by a small-molecule inhibitor of its protein-protein interaction with TPX2.

Abstract: The essential mitotic kinase Aurora A (AURKA) is controlled during cell cycle progression via two distinct mechanisms. Following activation loop
autophosphorylation early in mitosis when it localizes to centrosomes, AURKA is allosterically activated on the mitotic spindle via binding to the microtubule-associated
protein, TPX2. Here, we report the discovery of AurkinA, a novel chemical inhibitor of the AURKA-TPX2 interaction, which acts via an unexpected structural mechanism to
inhibit AURKA activity and mitotic localization. In crystal structures, AurkinA binds to a hydrophobic pocket (the Y pocket’) that normally accommodates a conserved
Tyr-Ser-Tyr motif from TPX2, blocking the AURKA-TPX2 interaction. AurkinA binding to the Y- pocket induces structural changes in AURKA that inhibit catalytic activity in
vitra and in cells, without affecting ATP binding to the active site, defining a novel mechanism of allosteric inhibition. Consistent with this mechanism. cells exposed to
AurkinA mislocalise AURKA from mitotic spindle microtubules. Thus, our findings provide fresh insight into the catalytic mechanism of AURKA, and identify a key
structural feature as the target for a new class of dual-mode AURKA inhibitors, with implications for the chemical biology and selective therapeutic targeting of structurally
related kinases.

Iﬂl See the publication on PubMed

POTENTIAL AMNOTATIONS

Subject Relation Object [E:'Z:f all]
AURKA | hinds - TPXZ Accept v | [Hidel a9
Abstract:

Allosteric modulation of AURKA kinase activity by a small-molecule inhibitor of its protein-protein interaction with TPX2 Abstract The essential mitotic kinase Aurora A
(AURKA) is controlled during cell cycle progression via two distinct mechanisms. Following activation loop autophosphorylation early in mitosis when it localizes to
centrosomes, AURKA is allosterically activated on the mitotic spindle via binding to the microtubule-associated protein, TPX2. Here, we repor the discovery of
Aurkind, a novel chemical inhibitor of the AURKA-TPX2 interaction, which acts via an unexpected structural mechanism to inhibit AURKA activity and mitotic
localization. In crystal structures, AurkinA binds to a hydrophobic pocket (the Y pocket) that normally accommodates a conserved Tyr-Ser-Tyr motif from TPXZ,
blocking the AURKA-TPXZ interaction. Aurkind binding to the Y- pocket induces structural changes in AURKA that inhibit catalytic activity in vitre and in cells, without
affecting ATP binding to the active site, defining a novel mechanism of allosteric inhibition. Consistent with this mechanism, cells exposed to AurkinA mislocalise
AURKA from mitotic spindle microtubules. Thus, our findings provide fresh insight into the catalytic mechanism of AURKA, and identify a key structural feature as the
target for a new class of dual-mode AURKA inhibitors, with implications for the chemical bioclogy and selective therapeutic targeting of structurally related kinases.




Major change for Data
stewardship
& Text Mining |

STEP 4-5 - ACCEPT, REFINE, REJECT PROPOSED ANNOTATIONS

Gene: AURKA Axis: Protein Interactions Source: PubMed Id: 273394

Allosteric modulation of AURKA kinase activity by a small-molecule inhibitor of its protein-protein interaction with T

Abstract: The essential mitotic kinase Aurora A (AURKA) is controlled during cell cycle progression via two distinct mechanis
autophosphorylation early in mitosis when it localizes to centrosomes, AURKA is allosterically activated on the mitotic spindle . . .
protein, TPX2. Here, we report the discovery of AurkinA, a novel chemical inhibitor of the AURKA-TPX2 interaction, which acts EVl d e n Ces (tra | n | ng
inhibit AURKA activity and mitotic localization. In crystal structures, AurkinA binds to a hydrophobic pocket (the Y pocket’) tha

Tyr-Ser-Tyr motif from TPX2, blocking the AURKA-TPX2 interaction. AurkinA binding to the Y- pocket induces structural change H

vitro and in cells, without affecting ATF binding to the active site, defining a novel mechanism of allosteric inhibition. Consistent m ate rl a |) a re Ca ptu red eee
AurkinA mislocalise AURKA from mitotic spindle microtubules. Thus, our findings provide fresh insight into the catalytic mecha
structural feature as the target for a new class of dual-mode AURKA inhibitors, with implications for the chemical biology and sd
related kinases.

Im] See the publication on Publed

POTENTIAL ANNOTATIONS

Obiect Details
e [Show ali]

Subject Relation

binds

Abstract:
Allosteric modulation of AURKA kinase activity by a small-molecule inhibitor of its protein-protein interaction with TE@E Abstract The essential mitotic kinase Aurora A
(AURKA) is controlled during cell cycle progression via two distinct mechanisms. Following activation loop autog@®sphorylation early in mitosis when it localizes to
centrosomes, AURKA is allosterically activated on the mitotic spindle via binding to the microtubule-associated protein, TPX2. Here, we repor the discovery of
Aurkind, a novel chemical inhibitor of the AURKA-TPX2 interaction, which acts via an unexpected structural mechanism to inhibit AURKA activity and mitolic
localization. In erystal structures, AurkinA binds to a hydrophobic pocket (the Y pocket) that normally accommodates a conserved Tyr-Ser-Tyr motif from TPXZ,
blocking the AURKA-TPXZ interaction. Aurkin& binding to the ¥- pocket induces structural changes in AURKA that inhibit catalytic activity in vitro and in cells, withaut
affecting ATP binding to the active site, defining a novel mechanism of allosteric inhibition. Consistent with this mechanism, cells exposed to Aurkind mislocalise
AURKA from mitotic spindle microtubules. Thus, ourfindings provide fresh insight into the catalytic mechanism of AURKA, and identify a key structural feature as the
target for a new class of dual-mode AURKA inhibitors, with implications for the chemical biology and selective therapeutic targeting of structurally related kinases.




e Triage by pre-annotating literature is effective
* PPIs +191%
* PTMs +261%

e Diseases — Functions — Cell location: factor 2-30 !

e UX and productivity gain for triage currently evaluated
» Gain of time on the whole process ?
» Usabillity to improve UX
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Decision-support for
personalized health

a variome scale challenge for
evidence-based prescription

Patrick Ruch — patrick.ruch@hesge.ch @patrickruch

I‘ SIB Text Mining Group & HES-SO — HEG Geneve ‘I




e Personalized medicine in oncology

e Characterization of variants is labour-intensive

A patient is
diagnosed with a
cancer

Sequencing/Calling

Mutations are
identified

Interpretation

Mutations are
curated for
pathogenicity
- therapies

A personalized
clinical report is
generated




Objective

e System to automatically rank SNVs and chemotherapies
e Based on occurrences in the biomedical literature
e Acceleration of the variant analysis process

Identify the Suggest literature to
potential treatments support
for a given variant recommendations

Generate final

Rank the variants of

a given patient report




Ranking of vaiant

e Data
R
total total relevant SNV CNV

1 4569 ~4789

2 88 ~1118 1 6
3 985 ~2028 1 6
4 44 0 14 0
5 20 0 14 0

Patient 3 and patient 5 selected for tuning.




Ranking of vaiant

e Data
-] L
total total relevant SNV

1 4569 ~4789

2 88 ~1118 1 6
3 985 ~2028 1 6
4 44 - 14 -
5 20 - 14 -

—>Large-scale learning to rank / selection problem

Patients #3 and #5 selected for tuning




Funnel

* Method e
A. Preprocessing

 Non coding SNVs are removed from the list 1 A

 Reduction of SNVs by a factor 5

oy 826

B. Query bU|Id|ng mutations

 (Generation of several queries

« E.g. Disease + Gene + Variant ; Gene + Variant ... BIC
C. Query expansion .

SNV generator, based on HVGS nomenclature and non mutations
standard formats and expressions encountered in literature 1
D

D. Ranking

 Based on number of publications found 342

ranked
mutations




Evaluation

e Preliminary results

* Mean reciprocal rank: 81%
* Precision at rank 5: 62%
* Recall at rank 5: 58%

* +++ synonyms for variants
» +++ full-text vs. abstract
* +++ up to 1000 publications per SNVs

 Benchmark is not “gold”
= precision of the system is probably higher




Graphical User Interface

VARIOMES

Select a patient

STEP 1 - SELECT A PATIENT

Patient: . 20160518_1: Uveal Melanoma

ADVANCED OPTIONS

Contact - Last update: February 2017

Compatible browsers: Chrome, Firefox




Graphical User Interface

VARIOMES

Select a mutation of interest

STEP 2 - SELECT A MUTATION OF INTEREST

Patient: 20160518_1 Disease: Uveal Melanoma

RELEVANT MUTATIONS

57 results Page 1/6

Gene Mutation Relevance

GNAQ ©.626A>T|p.GIn208Leu relevant

PIK3CG €.3063T>C|p.Arg1021Arg . unknown

MKL2 ¢.888_893delCAAACC|p.Lys297_Pro298del . unknown

&
=

RPSBKL1 €.390+44C>T| ;i unknown
NUDT8 c.443-64_443-63delTG| . unknown

CAD c.6097-89C>G| . unknown

RABGEF1 €.1078-28T>G| X unknown

CAPN10 ©.1989+124G>A| X unknown
SLC4A3 c.3702+77_3702+78dupTA| : unknown

ATG7 c.768-12G>C| i unknown




ical User Interface

VVARIOMES

Select relevant publications

STEP 3 - RELEVANT PUBLICATIONS
Patient: 20160518_1 Disease: Uveal Melanoma Gene: GNAQ Mutation: c.626A>T|p.GIn20SLeu
POTENTIAL PUBLICATIONS All None
1 PMC3639659 Ultradeep sequencing detects GNAQ and GNA11 mutations in cell-free DNA from plasma of patients with uveal melanoma. [Show] 2.1 ﬂ;ﬁ m
2 PMC4249701 Effect of selumetinib vs chemotherapy on progression-free survival in uveal melanoma: a randomized clinical trial. [Show] 241 n:n ::.,"
3 PMC3924570 Molecular targeting of Ga and GBy subunits: a { for cancer [Show] 2.1 i'ﬁ'] ;‘:‘:
4 PMC4074519 girgﬂg;;n?dependem activation of YAP by the GNAQ uveal g through a tri 1 rho GTPase signaling (Show] 24 r.rrT m
5 PMC4357379 Digital PCR vaiidates 8q dosage as prognostic tool in uveal meianoma. Showj 2i it :..‘:.T
6 PMC5256122 Metastatic disease from uveal melanoma: treatment options and future prospects. [Show] 08 m‘ﬁfr w
7 PMC3372505 The Gaq/11 proteins contribute to T lymphocyte migration by promoting turnover of integrin LFA-1 through recycling. [Show] 08 ﬁﬁ 2::,,"
8 PMC3838190 The FBXO4 tumor suppressor functions as a barrier to BRAFVB0OE Tt [Show] 0.8 T tied
9 PMC360395 Mutated alpha subunit of the Gq protein induces malignant transformation in NIH 373 cells. [Show] 0.9 T m
10 PMC3511501 gggig.ll trial of ibin ination with carboplatin and i | in patients with metastatic uveal melanoma: SWOG (Show] 02 i m
" PMC4878082 Ismu:i?alk;nf:;:jes\iir:ﬁmas harboring mutationally activated or amplified KIT arising on mucosal, acral, and chronically [Show] 0.2 i’ﬁi‘ ::
e L




raphical User Interface

VARIOMES

Select relevant publications

STEP 3 - RELEVANT PUBLICATIONS

Patient: 20160518_1 Disease: Uveal Melanoma Gene: GNAQ Mutation: c.626A>T|p.GIn209Leu

POTENTIAL PUBLICATIONS Al None

1 PMC3639659 Ultradeep sequencing detects GNAQ and GNA11 mutations in cell-free DNA from plasma of patients with uveal melanoma. 2 i m
2 PMC4249701 Effect of inib vs on progression-free survival in uveal melanoma: a randomized clinical trial. 241 e w
3 PMC3924570 Molecular targeting of Ga and GBy its: @ i for cancer 241 i:ﬁ'] m
4 PMC4074519 Hippo-independent activation of YAP by the GNAQ uveal melanoma oncogene through a trio-regulated rho GTPase signaling 2.1 i m

circuitry.

PMC4357379 Digiial PCR vaiidates 8q dosage as prognostic tooi in uveal meianoma.

21

e.g. Sorafenib

6 PMC5256122 Metastatic disease from uveal melanoma: treatment options and future prospects. 09 mﬁ'] Central

7 PMC3372505 The Gaqg/11 proteins contribute to T lymphocyte migration by promoting tumover of integrin LFA-1 through recycling. 09 _:n:ri w
8 PMC3838190 The FBXO4 tumor suppressor functions as a barrier to BRAFVBOOE: Tt 0.9 T e
9 PMC360395 Mutated alpha subunit of the Gq protein induces malignant transformation in NIH 3T3 cells. Show] 0.9 e m
10 PMC3511501 g:;g?;u trial of ibin ination with carboplatin and i | in patients with metastatic uveal melanoma: SWOG [Show] 02 i m

" PMC4878082 Lmu:lgaltznf:;:jes\i;omas harboring mutationally activated or amplified KIT arising on mucosal, acral, and chronically [Show] 0.2 ﬁ:ﬁ'] ::




Graphical User Interface

VARIOMES

See relevant treatments

STEP 4 - CURATE PROPOSED TREATMENTS

Patient: 20160518_1 Disease: Uveal Melanoma Gene: GNAQ Mutation: c.626A>T|p.GIn208Leu

PROPOSED TREATMENTS
The following treaments are suggested as potential treatments for this patient.

Evidences Suggestion

Sorafenib (DBO039E) 56 [Show] Please select

Trametinib (DB08311) 36 [Show] Please select

(o )

The following treaments are suggested as treatments to avoid for this patient.

carmustine (DB00262) Please select

Show

Contact - Last update: February 2017



ical User Interface
o useremie

VARIOMES

See relevant treatments

STEP 4 - CURATE PROPOSED TREATMENTS

Patient: 20160518_1 Disease: Uveal Melanoma Gene: GNAQ Mutation: c.626A>T|p.GIn20SLeu

PROPOSED TREATMENTS

The following treaments are suggested as potential treatments for this patient.

Drug

Evidences

ision

Sorafenib (DB00398)

Hide] Drug can be used to treat this patient

Evidences:

Seven patients were under therapy with the multikinase inhibitor sorafenib (varying dosages) and one patient had received intrahepatic chemoembolization 1
¥ [EMGJ855650 month prior to collection of the blood sample. 1 Alottele
The combination of 90Y-labelled microspheres with sorafenib is being studied in a phase | trial (NCT01893099) and combination with ipilimumab is being

2 PMC5256122 ,ecpgsed in a phase O study (NCTO1730157).

1 Not rele

Novel insight into ocular melanoma biology has led to the i i on of ies, anti i ic agents and targeted therapies, including kinase
inhibitors such as sorafenib, sunitinib and imatinib (1)

3 PMC5228280 1 Relevar

Tramstinib (DB08Y11) 36 [Show] ® Pleass selsct

©

The following treaments are suggested as treatments to avoid for this patient.

Evidences Decision

carmustine (DB00262) [Show] ® Please select o)




Graphical User Interface
_——————

MOLECULAR TUMOR REPORT
generated by SIB Text mining

GENERALITIES

Report generated by: emilie
Patient identifier: 20160518_1

Disease: Uveal Melanoma (C7712)

SOMATIC MUTATED GENES, CANCER-TYPE SPECIFIC THERAPY

Pathway

Acetylcholine regulates insulin secretion
G alpha (q) signalling events
ADP signalling through P2Y purinoceptor 1
Thromboxane signalling through TP receptor
Acids bound to GPR40 (FFAR1) regulate insulin secretion
Thrombin signalling through proteinase activated receptors (PARs)

PMC3639659
DB00398 (Sorafenib) X PMC5256122
PMC5228280

GNAQ ©.626A>T|p.GIn209Leu

Acetylchaline regulates insulin secretion
G alpha (q) signalling events
ADP signalling through P2Y purinoceptor 1
Thromboxane signalling through TP receptor
Acids bound to GPR40 (FFAR1) regulate insulin secretion
Thrombin signalling through proteinase activated receptors (PARs)

PMC3639659

GNAQ c.626A>T|p.GIn209Leu PMC5256122

DB08911 (Trametinib)

THERAPIES WITH POTENTIAL LACK OF BENEFIT

Score Références

Acetylcholine regulates insulin secretion
G alpha (q) signalling events
ADP signalling through P2Y purincceptor 1
Thromboxane signalling through TP receptor
Acids bound to GPR40 (FFAR1) regulate insulin secretion
Thrombin signalling through proteinase activated receptors (PARs)

GNAQ €.626A>T|p.GIn20SLeu DB00262 (carmustine) ;i PMC4040458




Next steps

e Extraction of chemotherapies
 Drug list + off-label (?)

e Scale-up evaluation and control negative
e Copy Number Variant (CNV)

e Scale patient population: CHUV, HUG, ...



Infrastructure s neded: BioMedT= SPHN

e Swiss Variant Interpretation Platform...
and maybe beyond Switzerland (cf. Beacon)

e Participant-level / Patient-level Data + sequences
[ELSI]

e Access-restricted evidence data (e.g. EGA)

- Trusted third party (SAMW) / Federated platform
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