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Scientific publishing

• Dominant channel for the 

dissemination of peer-reviewed 

data.

• Journals function as a proxy for 

quality in research assessment

• The rate of publishing keeps 

increasing.

• Papers are human-readable but 

poorly machine-readable.
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A scientific result converted into a 

collection of pixels…
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What is a figure?
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SourceData

• Issue 1: data availability for re-analysis

 Source data behind the figures

• Issue 2: structure

 Structured descriptive metadata

• Issue 3: discoverability

 Data-oriented search



Data / Metadata
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Figure source data
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Uniprot:P02340

Uniprot:Q61769

Gene:20613

Gene:433759

HDAC
1

SN1

Descriptive metadata I

uniprot:P12004

Gene:9773

Gene:107932

CHEBI:6635

Gene:6635

PubChem:72511

Uniprot:P27661

Uniprot:Q6PDQ2

Uniprot:P02340

Uniprot:O09106
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‘intervention’ ‘observation’

Descriptive metadata II

Gene:107932

CHD4

Uniprot:Q6PDQ2

CHD4

Uniprot:O09106

HDAC1

Uniprot:P02340

p53

Uniprot:P27661

H2AX

PubChem:72511

Phleo



SourceData

• Issue 1: data availability for re-analysis

 Source data behind the figures

• Issue 2: structure

 Structured descriptive metadata
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Frequent 58 101 47 45 50 65 90

Rare 82 40 91 93 90 66 51

How frequently did the following issues 

negatively affect your ability to find relevant 

scientific literature?



Using PubMed only, how much time (in minutes, real time or 

estimated) would you need to solve the following search 

'exercises':

“Did anybody publish an experiment involving the 

siRNA-mediated knock down of gene X [X=some 

gene you do NOT know well]?”

“Find five substrates of the cyclin-dependent 

kinase CDK1 in mammalian cells?”

“Find more than three papers that include a 

time-course of p53 activation upon DNA 

damage”

25 min

30 min

45 min





Data-oriented search
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http://maxqb.biochem.mpg.de/mxdb/protei

nGroup/expressionBarChart/92988568575

28?format=pdf























• Provide tools adapted to the workflow of 

researchers and of publishers

• Couple data availability to increased visibility 

of the papers

• Current scope: hypothesis-driven research in 

cell & molecular biology
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Towards integrating biocuration

into the publishing workflow

Tools for 
Data editor

Authors’ 
approval

Publish
Pre-
acceptance 
stage



Team

Sara El-Gebali Nancy George Thomas Lemberger

Robin Liechti Lou Götz Ioannis XenariosIsaac Crespo



Tagging & 2D annotation



Tagging & 2D annotation



Visual feedback



Links to external databases



ENTITY TYPES EXTERNAL RESOURCES

Simple molecules CHEBI

Genes NCBI Gene

Proteins UniprotKB/Swiss-Prot

Subcellular structures Gene Ontology – cellular components

Cell lines & types Cellosaurus & Uberon

Tissues Uberon

Organisms NCBI Taxonomy

Undefined None



Normalized entities



processes, attributes, 
activities, properties such 
as cell cycle progression, 
apoptosis rate, metabolic 
activity, temperature, fever, 
phosphorylation levels
...

time, space, physical forces
the value of parameters 
concentrations, amounts
specific genetic variants
disease state

We DO NOT (yet) annotate:

DON'T

Schemes, drawings, 
pathways, sequences

http://sourcedata.vital-it.ch/#/paper/246?figure=6
http://sourcedata.vital-it.ch/#/paper/246?figure=6


Pervasive structures

• Curation performed at the level of panels

• Focus on ‘objects’ (entities)

• When possible, represent experimentally tested (causal) hypotheses

Preliminary analysis of 561 figures (23855 tags, cell & mol biol ‘autophagy’-

related papers):

Fraction of figure 

with multiple panels 91 %

Fraction of panels 

with a ‘causal 

hypothesis’ 76%

Distribution of 

entity types



Connect papers to defined entities

paper figures tags & relationships entitiespanels



Connect figures via defined entities

paper figure panel tags, 
relationships

entities



Intervention-Assay

 Summarization with ‘hypothesis profiles’



Data-oriented search

Query panel

‘Downstream’ paper

 Use of directed relationships



Future App: ‘smart figures’



Towards integrating biocuration

into the publishing workflow

Data editor
Authors’ 
approval

Publish
Pre-
acceptance 
stage



Author-side validation interface



Author-side validation interface



Author-side validation interface



Author-side validation interface
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Figures as data packages
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Figures as data packages

metadata

data illustration

legend






