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DECLARATION ON ACCESS TO RESEARCH 
DATA FROM PUBLIC FUNDING

adopted on 30 January 2004 in Paris

The governments (1) of Australia, Austria, Belgium, 
Canada, China, the Czech Republic, Denmark, Finland, 
France, Germany, Greece, Hungary, Iceland, Ireland, Israel, 
Italy, Japan, Korea, Luxembourg, Mexico, the Netherlands, 
New Zealand, Norway, Poland, Portugal, the Russian 
Federation, the Slovak Republic, the Republic of South 
Africa, Spain, Sweden, Switzerland, Turkey, the United 
Kingdom, and the United States

Organisation for Economic Co-operation and Development (oecd.org)
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Declare their commitment to

Work towards the 
establishment of 
access regimes for 
digital research data 
from public funding 
in accordance with 
the following 
objectives and 
principles:

Openness
Transparency
Legal Conformity
Formal Responsibility
Professionalism
IP Protection
Interoperability
Quality and Security
Efficiency
Accountability
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Q13.  Archive? Form? Where? 

OECD Declaration in Canada was 
disseminated top-down to the granting 
agencies in Nov from the government.
Mandate to sort out the problem of 
archiving all scientific research data.
Timeline in 5 years – inter-agency 
coordination required.



A tea cup in a rainstorm…
2000 elemental observations (facts) about molecular 
assembly (interactions) published in the literature 
every month.

By 1965 standards - 10 textbooks full of figures, 
descriptions, mechanisms every year

Estimate 200,000 facts sitting in the literature on 
library shelves, not validated, not useable. 

Blueprint’s mandate is to capture this information in a 
machine readable database called BIND.



The Blueprint Initiative

Develop, curate and maintain the 
Biomolecular Interaction Network 
Database (BIND) and related tools

Carry out bioinformatics research in 
support of our vision.
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blueprint.org
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BIND stores molecular interaction data…

 BIND Interaction Types

Protein - Protein
54%

Protein - DNA
25%

Other
9%

Protein - Not 
Specified

12%

Protein - RNA
1%

Gene - Gene
4%

Small Molecule - 
Gene
1%

Protein - Small 
Molecule

1%
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Interaction Experimental Evidence Captured

Affinity 
Chromatography

8%

SGA
8%

Three Dimensional 
Structure  

20%Cross Linking
25%

Two Hybrid Test
38%

Other
1%

Interaction Experimental Evidence Captured

Other
8%

Colocalization
1%

Competition 
Binding

1%

Fluorescence 
Anisotropy

6%

Not Specified
6%

Resonance Energy 
Transfer 

9%

Gel Filtration 
Chromatography

14%

Gradient 
Sedimentation 

1%

Gel Retardation 
Assays 

1%

Immunostaining 
9%

Microarray
14%

Light Scattering
11%

Electron 
Microscopy

2%

Elisa
6%

Equilibrium 
Dialysis

16%
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Standards in Proteomics?

Software Systems Components (OSI Layers…)
Human Interfaces
Application Programming Interfaces
Communications Protocols
Content Structure 
Database (ODBC/JDBC compliant MySQL)
Document Structures (XML)
Architectures (Compatible orchestration of the above)

Platforms (Runs the above: Windows, Linux, Unix)

?
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What is in a “Standard”
A Historical Perspective

Standards emerge from successful systems. 
Which one is “the standard” The light bulb –
or the electrical grid?
Lamps were the original killer app.

(bye-bye candles, gas lamps, oil lamps)
Other Apps: Motors, Heaters, Toasters
Unexpected Apps: radio, TV, transformers, 
computers, rechargables

Entire “systems” become standards via ad-
hoc and popular use – snowball effect.
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Emergence and evolution of 
technological systems…

Systems emerge across broad frontiers
Lots of small inventions are responsible for 
emerging techologies.

Portions of the frontier that are held back 
become the focus of intense innovation

Called a “reverse salient” by students of 
technology
An inadequately functioning or accessible 
component in a complex system of of components
Opportunities for invention and replacement
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Reverse Salient – AC/DC Example

Edison’s DC standard lit up 
Wall Street in Manhattan
High-level buy-in for DC.  
AC was too complicated, 
could kill a person!
Edison’s DC system only 
worked over short-range.
This flaw is the “reverse 
salient”.
Result: Cars, Battery based 
devices emerged with DC.

Westinghouse/Stanley/Tesla 
saw the flaw in this standard
AC technology raced to fill 
the gap
Light bulbs work with both 
AC or DC.
Motors required re-invention
E.S. Rogers “batteryless” 
radio 
Result: The electrical Grid 
emerged with AC.
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Reverse Salient – AC/DC Example

Edison’s DC standard lit up 
Wall Street in Manhattan
High-level buy-in for DC.  
AC was too complicated, 
could kill a person!
Edison’s DC system only 
worked over short-range.
This flaw is the “reverse 
salient”.
Result: Cars, Battery based 
devices emerged with DC.

Westinghouse/Stanley/Tesla 
saw the flaw in this standard
AC technology raced to fill 
the gap
Light bulbs work with both 
AC or DC.
Motors required re-invention
E.S. Rogers “batteryless” 
radio 
Result: The electrical Grid 
emerged with AC.

NOT A WINNER-TAKE-ALL RESULT!



17

Reverse Salient Attitudes
What holds us back?

Oversights (didn’t think of that!).
Shortsightedness (won’t ever need that!).
Inability (can’t do it!) 
Stubbornness (won’t do it!)
Prescriptivism (do it like this!)
Nationalism, Continentalism, Colonialism 

(because that’s the way we do it here!) 
110 vs 220
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Q1. Communities – who matters?

A1. What Standard? What community? 
Database Communities

IMEX (BIND/DIP/INTACT/MINT/MIPS)
BioPAX (pathway databases)
SBML (>70 software systems collaborating)
Cytoscape (collaborating interface developers)
NCBI/Blueprint (architecture)
Model Organism Databases 
(GMOD architecture)

Journals and Editors
Scientific Societies (HUPO)
Member and Non-member Scientists
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Q7.  Integrate/Synergize

Identify the communities.
Recognize that communities are 
disjoint.
Require funded efforts to show their 
efforts to collaborate with and integrate 
across the spectrum of identified 
communities.
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Q3? Standard Improvement?

Service all communities effectively with 
a whole system.
Drive innovation more through use.
Gain and effectively incorporate user 
critique. 
Understand user needs, behaviors. 
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User Behavior
The problem of too much choice. 

(M. Lepper @Stanford and S. Iyengar @Columbia)

Two tables in a supermarket:
24 jars of jam vs 6 jars of jam.
3% vs 30%

Choice frustration.
Leads to incrementalism – as essential user 
criticism is withdrawn.  

Can’t Debug - This jam is a little bitter compared to 
the other 6?  
the other 26?

A whole lot of bad jam that nobody wants to buy…
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Q4?  Main Problems?

Standards Fatigue 
Interactions/Pathways since NIH meeting in Nov 1999.  
Efforts are still not integrated (PSI/IMEX and BIOPAX).

Data Standards are not an effective goal to achieve 
results in a timely way
Information Systems are better goals.
Wet Lab Scientists are busy people who are (excuse 
me) trying to write papers.
Ongoing wishful thinking about latest new technology 
(the semantic web will fix everything!)
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Q8. Proteomic Dictionary (semantics)

Isn’t that what Gene Ontology is – a 
collection of terms about proteins?

>17,000 terms – ½ the size of a pocket 
dictionary.

Structured data curation vs term-
tagging.  Both are required.  
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OntoGlyphs

A graphical language 
Derived from Gene Ontology annotation
The most-used terms/categories
Simpler – Fewer Choices
Summarize Long, long long long long 
long long long long long long lists of 
data results – like query “cancer”
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Results - Cancer query – interactions only – restricted to BIND-metazoa + MGI divisions

Single-Line OntoGlyphs now appear on BIND search results… 
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Any list of genes can be converted into 3 lines of ontoglyphs.  
BIND query, BLAST output, microarray data… 



31

Q6.  Main Concerns to be Addressed

The entire 300-year old publish-or-perish 
reward model.

Papers have to be stories, not observations (data)

No reward for novel, unique data from isolated 
experiments 

No capture into print or into databases
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Q12. Should or can journals 
enforce submission of data?

BIND is working with 23 Journal titles currently including 
Science, NPG, Cell Press, NRC Press on pre and post-publication 
capture of interactions.  We are working to extend these 
relationships with our IMEX partners.

Yes, it can be done. The devil is in the details – it requires very 
focused and respectful consideration of the need of journal 
editors, and manuscript submitters.  It needs trained curators.

No scientist wants to have to make an XML document in 
addition to their paper.  Training required is a large burden.

Tim Hughes - MIAME frustration – echoed by journal editors.

BIND curators structure the data for the submitters, not just tag 
it with semantic terms.  BIND data is intended to be computable 
in the long-term, justifying the effort.
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Data Archiving vs Data Analysis

Effort is not balanced
Data Generation >> Data Analysis
Data hoarding results…

Archivists are expected to behave like 
Librarians?  (Archive the data)
Literary Critics? (Evaluate/Rank the data)
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BIND Viewer Tool – atp14 

Many 
hits
From 
yeast-
two-
hybrid 
data
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Too many…

Which molecules
are co-localized
With the atp14?
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Select
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Invert
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Hide Selected
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Voila
Only 
co-localized
Proteins!
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Scoring High Throughput Interactions

• BIND PICKS – Protein Interaction Confidence 
Kernel Scores – SVM Classifier for Yeast.

Ruth Isserlin – Grad Student
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93% >0
30% <159% < 1

94% >0
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Von Mering Scores vs. BIND PICKS
High – supported by more than one method.
Low – Seen only once in one method.

Total = 2445
Score > 0 = 68%

Total = 65,731 (Matrix)
Score > 0 = 24%

Medium – 47%
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Gerstein Scores vs. BIND PICKS

Total = 9897
Score > 0 = 57%

Total = 163
Score > 0 = 99%
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Reliable “spoke” HTP data? 36% >1

58% of the data between 0-1
“questionable” range
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HTP spoke interactions
Above score = 5

RED – positives 
from SVM training set
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BIND 4.0 – New Record Types 
Supporting Pathway/Proteomics Data

3 Types in use: 
Interaction, Complex, Pathway

Improvements to Complex, Pathway
EcoCyc, aMaze, PID, STKE

2 high-level types being added in v4.0
Reactant List
Assembly List
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New BIND record types

Reactant List: In-vitro reagents required to elicit 
activity (e.g. Mg, ATP, etc). 

Arises from an active collaboration with pathway dbs, 
data analysis and mapping, and efforts to integrate their 
data into the BIND query system. 

Assembly List: Observed List of Proteins/Genes 
(non-ratiometric!)

Currently unarchived data. 
Phosphoproteomics, localization (e.g. human nucleolar
proteins), transcription factor target proteins, 
concentration/copy number experiments.
May be suitable for “GeneString” conversion.
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Staff and Contributors


