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 Believe it or not: how much can we rely on 
published data on potential drug target?  

    (Prinz, Schlange and Asadullah. Nature Reviews Drug Discovery,2011) 

Bayer’s study 



Non-reproducibility of Academic 
Research 

●   Survey of 23 scientists working on 67 projects. 
●   ONLY 28% of the published work was fully/mainly consistent. 
●   65% inconsistencies requiring project termination. 
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Bayer’s study 



Non-reproducibility of Academic 
Research -cont 

Amgen hematology - oncology experience during past decade 
 
 
 
 
�  53 ‘landmark’ studies 

� New approaches for targeting cancers 
� Alternative uses for existing therapeutics 

�  Scientific findings confirmed in ONLY 11% (6 cases) 
� Discussion with authors when possible 
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Raising standards for preclinical cancer 
research.  [Begley and Ellis, Nature  483: 531-533, 2012.] 



How can that be?!?  
Is this related to what we publish? 
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We are not discussing these unaccepted 
acts related to publications: 

�  Outright data falsification 
�  Mendel 
�  Spector 
�  Spotted when reviewing manuscripts 

�  Plagiarism (of self or others) 
�  Intended 
�  Unintended: non-native English speaking students / fellows  
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What are the reasons for lack of 
reproducibility of academic publications? 



1. Showing incomplete or misleading 
data 
�  Showing part of gels or microscopy images 

�  Over-exposed westerns; outside the linear range of the film. 
�  Not using equivalent amounts of total samples for comparison.  
�  Combining images from different blots.  8 

Cont   Inhib  Cont  Inhib 

J Neurosci. 2012 March 28; 32(13): 4581–4591. 



�  Including only experiments ‘that worked’ and calling 
them ‘representative data’. 

�  Not establishing and explaining the criteria of 
including or excluding some of the experiments. 
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1. Showing incomplete or misleading 
data - cont 



1. Showing incomplete or misleading 
data- cont 
�  Stopping an experiment too early 
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In Search of Preclinical Robustness 
 Recommendations (for in vivo experiments): 

�  ‘Obtain advice by statisticians during the study planning to 
ensure that the number of animals is sufficient and that 
the study is powered to provide an unequivocal answer.  

�  Do not let the budget dictate the number of animals per 
group you use, or you risk sacrificing the robustness of your 
results. ‘  

  
 
[Peers, Ceuppens and Harborn. Nature Reviews Drug Discovery 11:733, 2012] 
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2. Not using proper statistics 



A suggestion from Simonsohn (U. Penn) –  
Brand the paper ‘P-certified, not P-hacked' , by stating: 
“We report how we determined our sample size, all data exclusions (if 
any), all manipulations and all measures in the study.”  

Further readings: 
�  Nuzzo, Nature, 506: 150-153 (2014) 
�  Hayden, Nature.2013.14131 
�  Nature, 506: 131-132 (2014)  
�  Ioannidis PLoS Med 2: e124 (2005) 

2. Not using proper statistics -cont 
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3. Not including all the controls 
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Negative control 
for P110 effect 

Positive 
control 
for MPP 
effect 

Positive 
control 
for Drp1 
inhibition 

P110 inhibits MPP+-induced mitochondrial fission by inhibiting Drp1 



4. Not controlling for observers’ bias 
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Blinded scoring 



5. Lack of information about reagent’s 
source (including problems) 

�  Abs from different sources have different effects 
�  Sera lot number can result in different culturing 

conditions 
�  etc, etc 
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6. Lack of information about the methods 

�  Referencing incorrect papers 
�  Omitting important steps in the procedure 
   (the special sauce effect?) 
�  Omitting changes in the protocols 
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6. Using inappropriate commercial 
reagents 
Some examples: 
�  PKC412 is a kinase inhibitor, that is specific for a 

number of tyrosine kinases, and NOT for PKC. 
�  Rottlerin is touted as a selective delta PKC inhibitor 

with IC50 of 6 µM, even though plenty of literature 
shows that it has the same IC50 for one of the 
calcium calmodulin-dependent protein kinases. 
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Towards Robustness of Data -  
Recommendations: 

�  Provide detailed methods, and the source of all the 
reagents and keep records on lot numbers used in the 
study. 

�  Obtain advice of statisticians during the study design.  

�  Include appropriate controls. 

�  All arms of the study should be tested concomitantly. 

�  Analyze data blinded to the experimental conditions. 
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�  Have each study reproduced by another investigator 
in the lab and in an independent lab, if feasible.   

 

�  Provide information on all the animals and cell lines 
that were included in the study, those that were 
excluded from the report and the reasons for the 
exclusion. 
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Towards Robustness of Data: 
Recommendations - Cont 
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From ‘six red flags’ 
 

 “non-reproducible papers shared a number of 
features:  

-  inappropriate use of key reagents,  
-  lack of positive and negative controls,  
-  inappropriate use of statistics, 
-  failure to repeat experiments,  
-  data were often heavily selected to present results 

that the investigators ‘liked’.“ 
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SIX QUESTIONS to ask when reading a 
publication and when writing one 

1.  Were experiments performed blinded? 
2.  Were basic experiments repeated?  
3.  Were all the results presented?   
4.  Were positive and negative controls shown? 
5.  Were reagents validated?   
6.  Were statistical tests appropriate? 
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How come so many basic research 
publications are unreliable?  

�  No real consequence for investigators or journals.  
�  Sloppiness: reviewers and co-authors do not read the 

papers to ensure reliability. 
�  There might be inadvertent incentive to provide perfect 

data, especially for publication in high profile journals. 
�  We did not think that it is really that bad.  
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What is the NIH doing about it? 
Francis Collins and Lawrence Tabak            
 
Factors contributing to the problem: 

 - Poor training 
 - Emphasis on making provocative statements 
 - Lack of technical information in the publication 
 - Issues discussed by Begley 
 - The ‘secret sauce’ phenomena 
 - Publication bias of ‘out of the box’ findings 
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Nature 505: 612-613, 2014 



What is the NIH doing about it? - cont 
Francis Collins and Lawrence Tabak:  
 
What is the NIH doing about it? 
-  Mandatory training in reproducibility and transparency 
-  Add a check list in grants’ evaluation 
-  Pilot evaluation on the scientific merit of published work 
-  Enable access to primary data (for big data searches) 
-  Created ‘PubMed Commons forum’ (Dec 2013) 
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Inhibition of mitochondrial fragmentation diminishes Huntington's disease-
associated neurodegeneration. Guo X.J Clin Invest. 2013.1 comment 
Dale D O Martin2014 Mar 04 3:02 p.m. (3 hours ago) 1 of 1 people found this helpful 
After reading this paper, it appears to be quite thorough and well presented. Their results are very 
interesting. There are a few typos in the figures, but they do not take anything away from the data 
presented. 

Nature 505: 612-613, 2014 



Reproducibility: The risks of the replication drive 
(Mina Bissell) 
�  Drive to replicate findings could shelve promising research 
�  With time and careful consideration.. always manage to 

reproduce data (data are gathered over years, replication 
attempts – over a few weeks) 

�  It is always easier NOT to be able to reproduce 
�  Science is ‘self correcting’ 
Suggestion: Consult the original researchers 

Nature 503:333-334, 2013 
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The Bottom Line –  
we have to change this: 

�  It is our social responsibility to improve the quality of 
basic research, so that others will not waste time 
and money on useless data.   

�  We risk that industry will waste time (~1 year) and 
money (~$2M), leading to their ignoring innovative 
academic work.    
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Lets Increase the Robustness  
of Academic Data 
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