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 Biomedical communications now undergoing 
fundamental change due to the Web.

 Pharmaceutical research should take 
advantage of these advances for agile 
collaboration & internal productivity gains.

 “Nanopublications” and related models for 
rapid, agile information awareness, sharing 
and preservation support .



MCI progressors non progressors 

PET imaging of PIB 

(radiolabelled compound 

binds amyloid beta A4 protein)

MRI imaging of brain 

structure showing loss of 

hippocampal volume

Brain. 2010 Nov;133(Pt 11):3336-3348. 

= 218 subjects+ 



…[we] parked our egos and
intellectual-property noses
outside the door and 

agreed
that all of our data would be
public immediately.”

John Trojanowski, MD, PhD
U Penn Medical School
Sharing of Data Leads to Progress on 

Alzheimer’s, NY Times, 12 Aug 2010

*[rare event]

Trojanowski: “It was unbelieveable,...* 
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Data Deluge?or Publications Deluge……with inadequately referenced primary data?

“... a cubic millimeter chunk of the brain would 

comprise about 1 petabyte of data (at a 5-nanometer 

resolution)...”

—McFedries, P (2011) The Coming Data Deluge. 

IEEE Spectrum Feb 2011
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A table of data from Philos Trans R Soc Lond 1(4):56 



MHC depth of coverage in JPT samples of the 1000 Genomes Project pilot 2, calculated using 

the GATK depth of coverage tool.

McKenna A et al. Genome Res. 2010;20:1297-1303

©2010 by Cold Spring Harbor Laboratory Press

NGS depth of coverage from Genome Res. 2010;20:1297-1303



Drug Target Biology

Pharma 3
  Drug Targets

Pharma 1 Drug Targets

Pharma 2 
Drug Targets

Pharma 4 Drug Targets

Academic Research
Drug Target Biology

create hypothesis

design experiment

run experiment collect data

interpret data

share interpretations

synthesize knowledge
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Alzheimer

Disease

Parkinson’s 

Disease
Schizophrenia

Autism

Bipolar Disorder
Drug 

Addiction

Huntington’s 

Disease

ALS

Depression

α-synuclein, β-amlyoid

α-synuclein, Tau

chr 16p11.2 CNV

chr 16p11.2 CNV

CRF, glutaminergic system, 

dopamine, amygdala …

SIRT2 

dopaminergic pathway



Pain Research

and others…



Genes

Proteins

Biological Processes

Chemical Compounds

Antibodies

Cells

Brain anatomy

Direct data & methods citation

Threaded discussion



Text

Shared metadata







<rdf:Description rdf:about="http://swan.mindinformatics.org/annotationset/6">
<rdf:type rdf:resource="http://purl.org/ao/AnnotationSet"/>
<rdfs:label>Species</rdfs:label>
</rdf:Description>
−
<rdf:Description rdf:about="http://swan.mindinformatics.org/annotationitem/11">
<rdf:type rdf:resource="http://purl.org/ao/types/Qualifier"/>
<pav:createdOn rdf:datatype="java:java.sql.Timestamp">2011-01-06T13:58:29.000000000-05:00</pav:createdOn>
</rdf:Description>
−
<rdf:Description rdf:about="http://swan.mindinformatics.org/agentperson/2">
<rdf:type rdf:resource="http://xmlns.com/foaf/0.1/Person"/>
<foaf:mbox>paolo.ciccarese@gmail.com</foaf:mbox>
<foaf:firstName>Paolo</foaf:firstName>
−
<foaf:img>
http://swan.mindinformatics.org/imgs/people/paolo-ciccarese_.jpg
</foaf:img>
<foaf:lastName>Ciccarese</foaf:lastName>
<foaf:homepage>http://www.hcklab.org/paolo-ciccarese-cv.html</foaf:homepage>
<foaf:name>Paolo Ciccarese</foaf:name>
</rdf:Description>
−
<rdf:Description rdf:about="http://swan.mindinformatics.org/annotationitem/11">
<pav:createdBy rdf:resource="http://swan.mindinformatics.org/agentperson/2"/>
</rdf:Description>
−
<rdf:Description rdf:about="http://swan.mindinformatics.org/prefixpostfixtextselector/1">
<rdf:type rdf:resource="http://purl.org/ao/selectors/PrefixPostfixTextSelector"/>]





• AO now integrated w/Clerezza in Apache code…

• AO/RDF output now a standard Clerezza option!
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swande:Claim<http://tinyurl.com/4h2am3a>

Intramembranous Aβ may behave as a 
chaperone of other membrane proteins

rdf:type

dct:title

G1

<http://example.info/person/1>pav:contributedBy

<http://example.info/citation/1>

swanrel:referencesAsSupportiveEvidence

G5

G6



G8

<http://example.info/alzswan:statement_f3556dcfc331d9b9af9d5c0cfc570ba6_event_1>

<http://bio2rdf.org/go:0051087>

rdf:type

Event of type GO 
"chaperone 
binding"

rdfs:label

<prefix:actor_1>

<prefix:target_1>

<prefix:location_1>

<http://bio2rdf.org/chebi:53002>

<http://bio2rdf.org/mesh:D008565>

<http://bio2rdf.org/go:0005886>

rdf:type

rdf:type

rdf:type

rdfs:label “Beta amyloid”

rdfs:label “Membrane protein”

rdfs:label “Plasma membrane”

With many thanks to Nigam  Shah, Stanford University



Information ecosystem
Nanopublications





 Curing complex medical disorders goes hand in 
hand with next-gen biomedical communications

 Web 3.0 provides the technology framework

 Semantic annotation, hypothesis management, 
nanopubs: tools for next-gen biomed comms . 

 Requires / enables international collaborations of 
biomedical researchers and informaticians.

 Open enterprise model with semantic metadata.

 Semi-open privacy model: targeted sharing.


