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Vorführender
Präsentationsnotizen
When I first presented the project STRENDA DB we still had a long way to go towards a database. But now we have reached an important milestone which allows me to propose the change of a paradigm by means of STRENDA DB.

In the next 20 min or so I will give brief insights in an bottom-up approach of a small group of biochemists who in very close consultation with the wider biochemistry comunity has developed reporting guidelines and a software tool that assesses enzymology data on compliance with these guidelines.
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Vorführender
Präsentationsnotizen
You may wonder what the issue in functional enzymology may be.
If we look at the number of publications in enzymology we see…

Enormous amounts of papers dealing with enzyme kinetics of around 5 to 6000 per year.

if you use this data from enzyme characteristics you can investigate metablic pathways or even carry out systems biology studies. The outcome of the reuse of this data  is a massive increase for both aspects of enzymology by a factor of at least 10 for metaolic pathway analysis and a factor of  almost 30 for systems biology since the 90s.

Regarding this enormous amount of publications per year, the question raise…
do all these publications contain valuable information?
are these data understandable or really re-usable?
does the community really benefit from this enormous amount of information available



http://www.ncbi.nlm.nih.gov/pubmed
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Is this information useful? 
 

PeerJ 1:e148; DOI 10.7717/peerj.148 

October 2014 | Volume 11 | Issue 10 | e1001747 
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Vorführender
Präsentationsnotizen
However, is the data understandable and/or reusable?


[click for images]
Since a few years there is an open debate in the community that something goes wrong: data are not reliable or valid. They cannot be interpreted nor integrated and reproduced.
Materials and methods are poorly described, 
results are not complete due to any reasons, 
there are deficiencies in the use of statistical means and terminology
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Survey in SABIO-RK: Missing and imprecise 
information in publications 

no indication of UniProtKB AC 85% 

no indication of temperature  12% 
"room temperature" 6% 
incomplete biochemical reactions (missing products) 14% 
no standard units for concentrations of compounds 20% 

experimental conditions in references 10% 

inconsistent experimental conditions within the publication 6% 

as for September 2013 
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Vorführender
Präsentationsnotizen
Survey in SABIO-RK (System for Analysis of Biochemical Pathways and Reaction Kinedtics) revealed that the situation is even worse:

no indication of UniProtID,
incomplete biochemical reactions (missing products)
no indication of temperature or "room temperature"					
no standard units for concentrations of compounds		
inconsistent experimental conditions within the publication
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Insight into the issues 
 

Tummler et al. (2014) FEBS J. 281:549-571 
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Vorführender
Präsentationsnotizen
If we look into biochemistry, and in particular, enzymology, there is a lot of data required to even understand the results calculated with the Michaelis-Menten equation.
I do not want to go too deep in detail but we require a number of values obtained from accurate measurements, proper calculations and models and a number of meta data that describe the experimental procedure.

This is ideal theory, reality looks different even for enzymology.
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STandards 
for Reporting ENzymology DAta 

Richard N. Armstrong,  
Amos Bairoch,  
Barbara M. Bakker,  
Athel Cornish-Bowden,  
Paul F. Fitzpatrick,  
Peter Halling,  
Thomas S. Leyh, 
Claire O’Donovan, 

Frank M. Raushel,  
Johann M. Rohwer, 
Santiago Schnell  
Dietmar Schomburg,  
Neil Swainston,  
Ming-Daw Tsai, 
Roland Wohlgemuth,  
Carsten Kettner 

 founded in 2003 and supported by the Beilstein-Institut  
www.beilstein-strenda.org  
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Vorführender
Präsentationsnotizen
Regarding the idea of bridging the gap between making all information available and reusing, understanding and corrobatorating exeperimental results the STRENDA commission was founded under the auspices of the Beilstein-Institut.

The STRENDA Commission consists of an international panel of scientists who are working in diverse fields of enzymology such as superfamily characterizations, functional protein databases, systems biology, mechanistic enzymology, metabolic control analysis etc. 

This means that there is much expertise available to be able to propose concepts that address the issues found in enzymology.
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Missions: 
(1)  Development of experimental standard conditions; 
(2)  Definition of minimum information for reporting enzyme 

functional data (STRENDA Guidelines); 
(3)  Generation of a comprehensive data acquisition system  

(STRENDA DB). 

Standards for Reporting 
ENzymology DAta 
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Vorführender
Präsentationsnotizen
Actually, the Commission first started with the aim to standardize experimental conditions with the aim to make experimental results comparable. 
However, this turned out drilling a very thick board, 

even though his issue has been tackled a couple of years ago when standard assay conditions for the functional characterization of the yeast glycolysis enzymes were developed and tested.
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http://www.beilstein-institut.de/en/projects/strenda/guidelines/ 

Vorführender
Präsentationsnotizen
Then, the major goal was to come from the reverse side: the definition of minimum information that is required for reporting enzyme functional data, i.e. the STRENDA Guidelines.

Particularly, in the context of a growing use of these data in systems biology approaches,  there is general agreement that guidelines for meaningful scientific-data publication are necessary and essential.  


http://www.beilstein-institut.de/en/projects/strenda/guidelines/
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Guidelines highly recommended by: 
 

ACS Catalysis 
Archives in Biochemistry and Biophysics 
Antimicrobial Agents and Chemotherapy 
BBA (all nine sections) 
Biochem. and Biophys. Res. Communications 
Biochemical Journal 
Biochemistry 
Biophysical Chemistry 
Clinical and Vaccine Immunology 
eLife 
FEBS Journal 
Free Radical Research 
Infection and Immunity 
Journal of the American Chemical Society 
mBio 
Molecular and Cellular Biology 
Proceedings of the National Academy of Sciences 
The Journal of Bacteriology 
The Journal of Biological Chemistry 
The Journal of Virology 
Trends in Biotechnology 
[…] 
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Vorführender
Präsentationsnotizen
Today, more than 50 biochemistry journals recommend authors to consider the STRENDA guidelines when reporting kinetic data.
In the left-hand side list, there are all the journals that mention the STRENDA Guidelines explicitly in their instructions for authors

In the right hand side list, there are all the publishers and journals that recommend their authors to refer to the checklist registered at biosharing.org. and since STRENDA is registered at this portal, the total number of journals incorporating the STRENDA Guidelines in their instructions counts to more than 50 journals.

Having powerful guidelines in hand which are recommended by so many journals can let us look at the bright sight. 
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biosharing.org 

PLoS 
BioMedCentral Journals 

Beilstein J. Org. Chem. 
eLife 
FEBS Lett. 
J. Biomed. Sci. 
Nature 
OMICS 
Science 

Vorführender
Präsentationsnotizen
Today, more than 50 biochemistry journals recommend authors to consider the STRENDA guidelines when reporting kinetic data.
In the left-hand side list, there are all the journals that mention the STRENDA Guidelines explicitly in their instructions for authors

In the right hand side list, there are all the publishers and journals that recommend their authors to refer to the checklist registered at biosharing.org. and since STRENDA is registered at this portal, the total number of journals incorporating the STRENDA Guidelines in their instructions counts to more than 50 journals.

Having powerful guidelines in hand which are recommended by so many journals can let us look at the bright sight. 
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Who 
cares? 

 
      Standards are… 

…created by the community in consultation within 

…demanded and appreciated by the community 

…supported and recommended by journals 

…included in instructions for authors 

 
 
…who reads the instructions? 

…who takes the burden to enforce authors to report in  
    compliance with Guidelines? 

…who takes the risk scaring authors? 

Bosch Fawstin, http://fawstin.blogspot.de 16 

Vorführender
Präsentationsnotizen
We can definitely state that standards in general and in particular the STRENDA guidelines gained broad acceptance by the community.
They are…

However, inducing authors to report in compliance with these STRENDA guidelines is another issue.
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Standards for Reporting 
ENzymology DAta 

Missions: 
(1)  Development of experimental standard conditions; 
(2)  Definition of minimum information for reporting enzyme  

 functional data (STRENDA Guidelines); 
(3)  Generation of a comprehensive data acquisition system  

(STRENDA DB). 
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Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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• Customization and transformation of guidelines 

Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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• Assessment tool for authors and journals 
• Customization and transformation of guidelines 

Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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• Assessment tool for authors and journals 
• Direct data submission by authors 
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Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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• Assessment tool for authors and journals 
• Direct data submission by authors 

• Customization and transformation of guidelines 

• Storage of data in a free accessible data base 

Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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• Assessment tool for authors and journals 
• Direct data submission by authors 

• Customization and transformation of guidelines 

• Storage of data in a free accessible data base 
• STRENDA DB: the “PDB for functional enzymology” 

Vorführender
Präsentationsnotizen
Therefore, the STRENDA Commission decided to foster the use of the guidelines by the development of a comprehensive data acquisition system that checks manuscript data on compliance with the Guidelines prior or during the publication process.

The aim of this system is to support authors to provide their data in compliance with the STRENDA Guidelines, and disburdens the journals to assess the submitted data whether they comply to the guidelines.

The Commission incorporated and customized the Guidelines in a data acquisition form which requires the input of minimum information on the experiment carried out.

And last but not least, the functional enzyme data entered in the acquisition form won't be abolished but stored in a database resulting in a repository that provides the kinetic data of enzyme reactions along with the assay conditions under which the experiments were performed. 
This whole system is called STRENDA DB.

BTW, the direct electronic submission of data by the authors prior to publication has proven to be the gold standard for structural biology. A very good example for this is Protein Database
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Overview 

identifier 
modifications 
source 
organism 
reaction, assayed 

methodology & techniques 
assay conditions 
temperature, pH 

kinetics params 
inhibition 
activitation 

Check on compliance with STRENDA guidelines 

Review/ 
correction 

1 PDB: 1BDG, hexokinase 
2 Acker & Auld (2014) Perspectives in Science 1(1-6):56-73. 

1 2 
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Vorführender
Präsentationsnotizen
Let’s have a look at the concept of STRENDA DB.

The structure of the input process follows the usual structure of a manuscript:
First the protein that was assayed is described, then the experimental procedures such as assay conditions, etc. which are followed by the input of the experimental results which are the kinetic parameters.

Data are formally validated and the user receives warnings when necessary data is missing. This data is defined by the mandatory fields in the data acquisition form. If the mandatory fields are completed the description of the experimental data is STRENDA compliant and thus complete. 


However, please note…
Neither the guidelines nor STRENDA DB are considered a substitute for the review process. It is just to emphasize on monitoring essential information rather than defining acceptance criteria
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Experiment 

Experiment2 
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Experiment 

• Methodology & techniques 
• Assay components 
• Temperature 
• pH 

28 
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Experiment Results Assay 
Conditions 

• Initial kinetics 
• Inhibition 
• Activation 

29 
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Experiment Results Assay 
Conditions 

Experimental Subset (ESS) 
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Experiment Results Assay 
Conditions 

Results Assay 
Conditions 

Results Assay 
Conditions 

Results Assay 
Conditions 

ESS1 

ESS2 

ESS3 

ESSn e.g. pH profile of protein 1: 
ESS1: pH 5 
ESS2: pH 6 
… 

e.g. Temp. profile of protein 1: 
ESS1 @ 15 °C 
ESS2 @ 20 °C 
… 

Examples 
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Experiment Results Assay 
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Results Assay 
Conditions 
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Conditions 

Results Assay 
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ESSn 

ESS2 
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STRENDA DB:  
Data Overview 
Data Overview 

34 https://www.strenda-db.org 
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Traditional  
publication process 

submit 
manuscript 

writing experiment 
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Vorführender
Präsentationsnotizen
What would this incorporation mean for the publication process?

The traditional way is from the experiment via writing and submitting the manuscript to a journal. Then, based on quality and scope of the manuscript the editor decides whether to consider the manuscript for publication and passes it into the peer-review process. After the revision that included certainly some changes in the manuscript, the paper is published. The data then is extracted from the literature by curators from databases such as BRENDA and SABIO-RK and both database entries and the literature in the field can inspire subsequent experiments.
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Vorführender
Präsentationsnotizen
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Vorführender
Präsentationsnotizen
The incorporation of an online data assessment tool such as STRENDA DB would mean an extension of the publication workflow.
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Vorführender
Präsentationsnotizen
The incorporation of an online data assessment tool such as STRENDA DB would mean an extension of the publication workflow.
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Vorführender
Präsentationsnotizen
The incorporation of an online data assessment tool such as STRENDA DB would mean an extension of the publication workflow.
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Contact: strenda@beilstein-institut.de 
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