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How did it work?: 
Pretty well.

Why: Communication possibilities through the 
Internet allow more effective information 

sharing than traditional scientific publication 
system

What have we done: Open collaboration 
platfrom to resolve lipid structures



  

GENERAL GOAL IN THE FIELD: ATOMISTIC 
RESOLUTION STRUCTURE OF CELL MEMBRANE
Lipid vesicles as a simple model for a cell membrane:

      How cholesterol affects cell membranes?                                                
        Do ions partition into cell membrane? 

Nuclear Magnetic Resonance (NMR) experiment:

Molecular dynamics simulation:



  

Why to do MD simulation of lipid bilayers? 
NMR (order) parameters related to the structure are experimentally known with high accuracy
Scientific question: What is the atomistic resolution structure of the molecule?

Advantages: 
More feasible, 3D structure for visualization, the model can be 
used to answer also other questions like interaction with other 
molecules and energetics

Traditional approach: Use intuition and relatively 
complicated mathematical models to construct 
structures which would reproduce the measured 
parameters

MD simulation approach: MD model which reproduces 
the measured parameters gives automatically a 
realistic structure

Sampled single molecule structures in lipid bilayer

Important note: 
The model has to correspond experimental reality

Seelig and Seelig  Biochemistry 23 (1974) 4639

Semchyschyn and Macdonald Magn. Res. Chem. 42 (2004) 89

Hong et al. 
Biochemistry 35 (1996) 8335

(one motivation)



  

Lipid structures are not correct.
How about the other available lipid models?

How to fix this?

ORIGINAL OBSERVATIONS
(simplified presentation to describe the situation)



  

 Publish results and hope that the field reacts
+ Doable
 - Only negative result, not real progress
 - Field reacts very slow (if at all) to unexpected and 
unconvenient results 

OPTIONS IN TRADITIONAL SCIENTIFIC 
DISCOURSE

 Test all the models and/or improve the existing
 - Too much work even for a small research group



  

Open collaboration to improve and progress the 
manuscript was started at:
http://nmrlipids.blogspot.fi/

- The project is progressed and discussed as an open 
collaboration only through the blog 
- A regular journal articles are written when appropriate
- People who have contributed through the blog format will 
be author's

O.H.S. Ollila,  Response of the hydrophilic part of lipid membranes to changing 
conditions - a critical comparison of simulations to experiments 
http://arxiv.org/abs/1309.2131

OPEN COLLABORATION APPROACH PLANNED 
WITH MARKUS MIETTINEN

Manuscript describing the observations 
was written and published in ArXiv



  

MANUSCRIPT WAS 
PUBLISHED AND OPEN 
COLLABORATION STARTED 
ON 10.9.2013

CURRENTLY:
- 19 posts
- ~18000 views 
- ~295 comments
- 23 participants:



  

How did it work?: 
Pretty well.

Why: Communication possibilities 
through the Internet allow more 

effective information sharing than 
traditional scientific publication system

What have we done: Open collaboration 
platfrom to resolve lipid structures



  

WHY DID WE DO IT?

- Fundamental idea behind scientific publishing is to spread 
and advance knowledge as effectively as possible.
- Internet is better for this purpose than printed articles
- Scanning articles to the internet is not the optimal solution 

- Self-correcting is more efficient
- Otherwise unpublished small pieces of information can be 
utilized as a part of larger entity
- The whole process of study is openly documented and can 
be studied later

Some advantages of our approach



  

WHY DID WE DO IT?
- Positive examples:



  

How did it work?: 
Pretty well.

Why: Communication possibilities through the 
Internet allow more effective information 

sharing than traditional scientific publication 
system

What have we done: Open collaboration 
platform to resolve lipid structures



  

- No existing platforms, culture and tools for this kind of 
approach
- No one participates
- Spamming and trolling
- Too many useless (messy, unclear, or off-topic) contributions 
suffocate the project
- Major personal conflicts lead to internet fight
- Authors without significant scientific contribution in final 
publication
- Influental people get angry and try to sabotage our careers
- Someone steals the ideas and publishes them as own

Speculative problems related to the Open 
Collaboration approach:

NONE OF THESE ISSUES HAS 
BEEN A REAL PROBLEM!



  

- No existing platforms, culture and tools for this kind of 
approach

HOW DID WE DEAL WITH THE EXPECTED PROBLEMS:

Which kind of platform we need?
I do not know.
What are the best tools?
I do not know.
What are the best practises and rules?
I do not know.

CONCLUSION: We just have to do it somehow to gather 
practical experience. 
Our philosophy: we do everything with minimun effort 
and see if it works

Blog format was chosen due to the success of Polymath.
Other tools used: Dropbox, GitHub, Figshare, Zenodo



  

- No one participates

HOW DID WE DEAL WITH THE EXPECTED PROBLEMS:

Funding is currently based on peer-reviewed publications
→ we need to make peer-reviewed publications to get 
people involved.

Who will be authors and in which order
→ The authorship is offered everyone who comment 
the blog. The acceptance is based on the self 
assesment on the scientific contribution. The order is 
alphaphetical.

The project was advertized with email invitations and in 
conference presentations. Also some people noticed 
the original arXiv publication.



  

HOW DID WE DEAL WITH THE EXPECTED PROBLEMS:

- ~295 comments
- 23 participants



  

HOW DID WE DEAL WITH THE EXPECTED PROBLEMS:

ALMOST READY:

FIRST DRAFT HAS BEEN WRITTEN:



  

- Spamming and trolling
- Too many useless (messy, unclear, or off-topic) contributions 
suffocate the project
- Major personal conflicts lead to internet fight
- Authors without significant scientific contribution in final 
publication
- Influental people get angry and try to sabotage our careers

HOW DID WE DEAL WITH THE EXPECTED PROBLEMS:

- Someone steals the ideas and publishes as own

These have not happened (yet):

This is not possible:

Because published work cannot be stolen.



  

WAS IT USEFUL?

Open collaboration



  

ADDITIONAL THOUGHTS AND OPEN QUESTIONS

About tools:

Blog as a discussion forum
   - Works but not optimal
   - There would be room for application development here!

GitHub as a working directory
   - This seems very good 
   - This will be probably used more in the future
   - Many people are not familiar with Git system yet.

Zenodo.org (repository ran by CERN)
   - Good for permanent storage
   - Free, no quota, 2GB file size limit, gives doi

Recent and promising initiative thewinnower.com
   - Gives doi:s for blogs



  

ADDITIONAL THOUGHTS AND OPEN QUESTIONS

About publishing in journal:

In principle traditional scientific Journals might not accept this 
kind of work since it is already published.  

About getting people involved:

What are the main motivations to participate?
What are the main barriers to not participate?

There is very little criticism:

How to get more critical, peer review like comments?

Generation gap

This approach is more natural for younger generation



  

ADDITIONAL THOUGHTS AND OPEN QUESTIONS
What is the most effective discussion culture?

Polymath 
vs.

Linux  



  

CONCLUSIONS

Open collaboration approach has been successful at 
least in operation system development, mathematics 
and biophysical chemistry

Open collaboration approach will be successful in 
wide range of different fields

We should understand what is the main barrier to 
implement and participate to these projects
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