
Thomas Lemberger 

 
Chief Editor, Molecular Systems Biology 

Deputy Head, Scientific Publications, EMBO 





Scientific 

publishing 

The publication of scientific 

information is intended to 

move science forward. 

More specifically, the act of 

publishing is a quid pro quo 

in which authors receive 

credit and acknowledgment 

in exchange for disclosure 

of their scientific findings. 



move science forward 



credit 



disclose  findings 



data 



data open 



  

data integrity  t   t   t  





structures 

sequences 

functional 

genomics 

proteomics 

genotype 

phenotype 

Structured data 

metabolomics 



‘Publishing’ 

papers 

‘Depositing’ 

datasets 



“The two vital components of 

the scientific endeavor 

 – the idea and the evidence –  

are too frequently separated” 



Journals publish data! 
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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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mTORC1 signaling is positively regulated by growth factors through the PI3K–AKT pathway (Growth 

Factor/Nutrient module in Figures 2 and 3). The binding of insulin to its cell surface receptor 

leads to the recruitment and phosphorylation of IRS-1, which promotes the recruitment and 

activation of PI3K at the cell surface membrane. Active PI3K converts phosphatidylinositol-4,5-

phosphate to phosphatidylinositol-3,4,5-phosphate (PIP3), a process antagonized by the lipid 

phosphatase PTEN. When produced at the plasma membrane, PIP3 recruits both PDK1 and AKT, 

resulting in the phosphorylation and partial activation of AKT. Whereas PDK1 phosphorylates AKT 

at Thr308, additional phosphorylation at Ser473 by mTORC2 (see below) is necessary for optimal 

activation of AKT in vitro (Sarbassov et al, 2005). mTORC1 is thought to be activated in part by 

AKT through the tuberous sclerosis complex proteins, TSC1 and TSC2. The TSC1–TSC2 complex is a 

critical negative regulator of mTORC1 (Huang and Manning, 2008b). Because of its central role in 

regulating mTORC1, 34 species depicting extensive details about the TSC1–TSC2 complex (post-

translation modifications, interactors, cellular locations) were represented in the comprehensive 

mTOR map. In response to growth factors, TSC2 is phosphorylated and functionally inactivated by 

AKT (Inoki et al, 2002; Manning et al, 2002). ERK1/2 and RSK1/2 were also shown to phosphorylate 

and inactivate TSC2 in response to growth factors (Roux et al, 2004; Ballif et al, 2005; Ma et 

al, 2005), suggesting that PI3K and Ras/MAPK pathways collaborate to inhibit TSC1–TSC2 function 

in response to growth factors. Whereas TSC2 functions as a GAP toward the small Ras-related 

GTPase Rheb, TSC1 is required to stabilize TSC2 and prevent its proteasomal degradation (Huang 

and Manning, 2008b). While the active GTP-bound form of Rheb was shown to directly interact with 

mTOR to stimulate its catalytic activity (Long et al, 2005), Rheb may also promote substrate 

recognition by mTORC1 (Sancak et al, 2007; Sato et al, 2009).  Nutrients, such as amino acids, 

regulate mTORC1 signaling via different mechanisms. Amino acid availability regulates mTORC1 in a 

TSC2-independent but Rheb-dependent manner (Smith et al, 2005; Gulati and Thomas, 2007), but the 

exact mechanism remains poorly understood (Growth Factor/Nutrient module in Figures 2 and 3). Two 

complementary studies have provided compelling evidence that the Rag family of small GTPases is 

both necessary and sufficient to transmit a positive signal from amino acids to mTOR (Kim et al, 

2008; Sancak et al, 2008). The current model proposes that amino acids induce the movement of 

mTORC1 to lysosomal membranes, where Rag proteins reside. More precisely, a complex encoded by 

the MAPKSP1, ROBLD3 and c11orf59 genes, interacts with the Rag GTPases, recruits them to 

lysosomes, and was shown to be essential for mTORC1 activation (Sancak et al, 2010).  mTORC1 

activity is sensitive to oxygen deprivation, and one pathway by which this occurs involves 

activation of the TSC1–TSC2 complex by REDD1, a hypoxia-inducible protein (Hypoxia module in 

Figures 2 and 3l; Brugarolas et al, 2004). Newly synthesized REDD1 was found to interact with 14–

3–3 and relieve TSC2 from 14–3–3-dependent repression (DeYoung et al, 2008). mTORC1 also senses 

insufficient cellular energy levels through AMPK, a protein kinase activated in response to a low 

ATP/AMP ratio (Inoki et al, 2003) and by LKB1-mediated phosphorylation (Low Energy module in 
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A scientific result converted into a 

collection of pixels… 
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What is a figure? 



Tools to publish figures as structured digital objects 

that link the human-readable illustrations with 

machine-readable metadata and ‘source data’ in 

order to 

• improve data transparency; 

• make published data useable;  

• enable data-oriented search. 
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SourceData 



Data 

 

• Figure source data 

files hosted by the 

journals 

• Link to ‘unstructured 

data’ repositories 

Metadata 

 

• Focus on the 

biological content 

• Use standard 

identifiers and existing 

controlled 

vocabularies 

Search 

 

• Data-oriented 

semantic search of the 

literature. 

• Overcome some of the 

limitations of keyword-

based search 
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SourceData 
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• Data archival service 

• Data‘transparency’ 

• Data reuse 

• Data-oriented search 
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Abstract 

Synopsis 

Main paper 

Expert view 



Actionable data 



Data 

 

• Figure source data 

files hosted by the 

journals 

• Link to ‘unstructured 

data’ repositories 

Metadata 

 

• Focus on the 

biological content 

• Use standard 

identifiers and existing 

controlled 

vocabularies 

Search 

 

• Data-oriented 

semantic search of the 

literature. 

• Overcome some of the 

limitations of keyword-

based search 
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(Level 0: metadata associated to individual panels.) 

Level 1: ‘object-oriented’ representation of 

experimental variables as a list of chemical 

and biological components. 

Level 2: represent the causality of the experimental 

design: “Measurement of Y as a function of A, 

B, C, using assay P in biological system S.” 

Level 3: machine-readable representation with 

standard identifiers. 

measured 

component 

perturbed 

component 

experimental system 
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assayed 

property 

 Structured metadata: 

‘perturbation-observation-assay’ 



34 

‘Data copy editors’ 



Data workflow 



Data 

 

• Figure source data 

files hosted by the 

journals 

• Link to ‘unstructured 

data’ repositories 

Metadata 

 

• Focus on the 

biological content 

• Use standard 

identifiers and existing 

controlled 

vocabularies 

Search 

 

• Data-oriented 

semantic search of the 

literature. 

• Overcome some of the 

limitations of keyword-

based search 
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SourceData 



Data-oriented search 

CREB forskolin CREB forskolin CREB forskolin CREB time 

Query: More-like-this: 

Survey (n=441) 

98% of respondents find this function 

“useful” (42% rate it as “Fantastic!”) 
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Data-oriented search 



Resulting hypothesis:  test drug Z in disease D. 
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Data-oriented search 
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• Context- and network-based ranking metrics 

• Linking to external semantic-aware resources 

• High level (visual) summarization 

• Structured representation of assays 

• Use same metadata for data series in datasets 
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Further opportunities 
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Journals 

Publishing as a distributed 
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Journals 

Publishing as a distributed 
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‘Next Gen’ Open Access 

<!DOCTYPE article PUBLIC "-

//NLM//DTD Journal Archiving and 

Interchange DTD v2.3 20070202//EN" 

"archivearticle.dtd"> 

<article article-type="research-

article"><?properties no_embargo?> 

 <front> 

  <journal-meta> 

   <journal-id journal-id-

type="nlm-ta">Mol Syst 

Biol</journal-id> 

   <journal-title>Molecular Systems 

Biology</journal-title> 

   <issn pub-type="epub">1744-

4292</issn> 

   <publisher> 

    <publisher-name>Nature 

Publishing Group</publisher-name> 

   </publisher> 

  </journal-meta> 

  <article-meta> 

   <article-id pub-id-

type="pmc">2238715</article-id>  
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