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Rigour or rigor (see 
spelling differences) describes a 
condition of stiffness or strictness. 
Rigour frequently refers to a process 
of adhering absolutely to certain 
constraints, or the practice of 
maintaining strict consistency with 
certain predefined parameters.  

Webster’s	  Dic7onary	  accessed	  2016	  December	  



Rigor 

Allende, J.. 
Rigor – The 
essence of 
scientific 
work. 
Electronic 
Journal of 
Biotechnolo
gy, North 
America, 724 
07 2012.  



Have	  you	  talked	  about	  rigor	  in	  
your	  research	  group?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



Reproducibility is the ability of an entire 
experiment or study to be duplicated, either by the 
same researcher or by someone else working 
independently. Reproducing an experiment is 
called replicating it. Reproducibility is one of the 
main principles of the scientific method. 

hJps://en.wikipedia.org/wiki/Reproducibility	  

But a new paper in Science Translational Medicine 
argues that the current movement to replicate 
results is crippled by a lack of agreement about the 
very nature of the word “replication” and its 
synonyms. 

hJps://www.statnews.com/2016/06/01/reproducibility-‐
science/	  



Have	  you	  talked	  about	  
reproducibility	  in	  your	  research	  
group?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



Begley & Ellis Nature 483, 
531–533, 2012 

• “In 2012, Amgen alarmed the 
scientific world by revealing that it 
had been able to reproduce the 
results of only six out of 53 
“landmark” cancer studies. This 
confirmed similar, worrying findings 
from German drug company Bayer 
released the previous year.” 

https://www.timeshighereducation.com/
news/amgen-launches-new-platform-help-
fix-scientific-reproducibility-crisis 



Are	  you	  alarmed	  by	  this	  finding?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  





"Begley’s Rules” 

hJp://www.forbes.com/sites/brucebooth/
2012/09/26/scien7fic-‐reproducibility-‐begleys-‐
six-‐rules/#5642ede57c30	  

1) Were studies blinded? 
2) Were all results shown? 
3) Were experiments repeated? 
4) Were positive and negative 
controls shown? 
5) Were reagents validated? 
6) Were the statistical tests 
appropriate? 





hJp://www.nature.com/news/
first-‐results-‐from-‐psychology-‐s-‐
largest-‐reproducibility-‐
test-‐1.17433	  



SO WHAT?!! 



We are duty bound to those that support 
us as scientists 

We are duty bound to science and to FACT 

Let’s do this right 



Simply an awesome paper 



Differences in Data reporting for Clinical vs Basic Science 

•”Human clinical trials are often carried out using a randomized double-blinded 
design, and outliers, or suboptimal responders, are not discarded from the analysis.
It is expected that clinical researchers will ideally account for and report on every
single study subject screened, and ultimately enrolled in a clinical trial, even if
subjects drop out or move away. Non-responders are not simply discarded from
the trial results, and there are statistical methods employed to account for study
subjects who may not complete the entire study”

•”Moreover, many large clinical trials study large numbers of genetically diverse 
subjects, from different regions of the world, both male and female, often 
including a wide range of ages”

Contrast this situation with current norms and 
expectations for preclinical studies and research in 

animals

Cell Metabolism 24, September 13, 2016 349



Do	  you/will	  you	  use	  cell	  lines	  in	  
your	  research?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



“Considerable debate has focused on the identification and reliability of cell lines 
and, while progress has been made in this area, the problem continues to fester. 
As a postdoctoral fellow in the mid-1980s, I was excited to have isolated, with 
colleagues, a new human glucagon-producing cell line. We were convinced this 
would be an invaluable reagent for study of human glucagon biosynthesis and 
secretion, and we had assembled a good many figures for our envisioned paper. 
Like many things in life, what seemed too good to be true actually was; analysis 
of genomic DNA from my ‘‘human cells’’ revealed the presence of repeated DNA 
sequences from both human and rat DNA. It turned out that our ‘‘human 
glucagonoma’’ cell line was likely a mixture of HeLa cells and our new RIN1056A 
glucagon-producing cell line, and the party was over. Several years later, we 
also discovered mycoplasma contamination of our hamster glucagon-
producing cell line and wasted several valuable months redoing key experiments 
after re-deriving ‘‘mycoplasma-free’’ InR1G9 hamster glucagonoma cells. In 
hindsight, it was a valuable learning experience to identify, early on, the pitfalls of 
using incompletely characterized or infected cell lines for basic science studies.” 

Cell Lines 

Cell Metabolism 24, September 13, 2016 349



Do	  you/will	  you	  use	  an7bodies	  in	  
your	  research?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



•”Equally vexatious is the ongoing crisis promulgated by use of antibodies that 
have not been properly validated and, as a result, generate irreproducible or 
incorrect data due to lack of sensitivity and/or problems with specificity. This 
challenge extends to all fields of research that use antibodies, and every 
researcher has their own story with ‘‘problematic antibodies.’’ In the incretin 
field, there are dozens of published papers using commercial antibodies 
employed to detect the GLP-1 receptor; our own laboratory experience, 
regrettably, is that most of these antibodies do not detect the GLP-1 receptor.” 
 

Cell Metabolism 24, September 13, 2016 349

Antibodies (I love you, I hate you) 

•”Sadly, although our paper describing problems with the sensitivity and 
specificity of GLP-1R antisera appeared online in November 2012, I estimate 
that about every other week I still read another new publication reporting data 
using suspect or incompletely characterized GLP-1R antibody” 



Do	  you/will	  you	  use	  gene7cally	  
modified	  organisms	  in	  your	  
research?	  
1.  Yes	  
2.  No.	  
3.  Maybe	  



•”We experienced these reproducibility challenges when we moved our 
laboratory across the street from the Toronto General Hospital 
to the Mount Sinai Hospital about 10 years ago. After re-deriving mouse 
lines and reanalyzing several of our most exciting gut phenotypes, we were 
stunned and disappointed to note that a few of our most exciting observations 
made in one mouse facility had simply failed to transfer and were no longer 
evident when we moved to a new animal facility across the street” 

Use of Genetically modified Anything 

•”Cre toxicity and ensuing DNA damage may also become 
more evident in proliferating or apoptotic cells, conditions common in studies of 
β cell biology (Schmidt-Supprian and Rajewsky, 2007). Hence, the β cell field 
is faced with the disquieting realization that some of the observations 
contained within dozens of papers published using elegant genetic 
technology to produce β cell knockouts may in fact contribute to results 
and interpretations that may be incorrect.” 

Cell Metabolism 24, September 13, 2016 349



Is	  your	  lab	  model	  age-‐specific?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



•”Many older human subjects have experienced years
of low-grade tissue inflammation and fibrosis, dyslipidemia, 
weight gain, and hypertension, associated with a gradual
progression from impaired glucose tolerance to frank 
dysglycemia and T2D. The suitability of using young mice, often 
predominantly only one strain (C57BL/6J), for assessing the 
translational potential of new therapeutic mechanisms is 
questionable. Younger animals are far more likely to exhibit a 
greater potential for organ repair, cellular plasticity, and cell 
proliferation, compared to older animals.”

Young vs Old: model choice 

Cell Metabolism 24, September 13, 2016 
349



Do	  you/will	  you	  use	  mice	  in	  your	  
research?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



Mice Are Not Always Good Models for Studying 
Disease Pathophysiology Relevant to Humans 

•”Tremendous differences in metabolic rate, 
basal cardiovascular function, feeding 
behavior, hepatic lipid metabolism, and other 
species-specific physiological differences 
may also contribute to difficulties in 
translation of preclinical research findings 
across Species”
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Will	  you	  publish	  your	  research?	  

1.  Yes	  
2.  No.	  
3.  Maybe	  



Journals,	  Editors,	  Public	  Rela7ons	  Staff,	  and	  the	  Media	  

•”The media itself has an extraordinary appetite for 
scientific and medical information, especially 
stories with a hint of therapeutic relevance. The 
media beast is insatiable, although even my 
mother has now learned that most ‘‘medical 
breakthrough stories’’ featured on the television, 
radio, in print, or disseminated via the internet and 
social media are almost always exaggerated
and often frankly incorrect.

Cell Metabolism 24, September 13, 2016 349

How did we arrive at this state of affairs?



•”Competition for faculty positions and resources in the best academic 
institutions is fierce, and the most valuable currency continues to
be a mixture of publications in ‘‘the best journals,’’ ideally coupled with 
already secured independent funding. To obtain these valuable prestigious 
publications, one must meet the standards and expectations
of journal editors, who similarly prize research that is spectacular, highly
novel, and ideally accompanied by wellvdefined reductionist mechanisms 
and immediate obvious translational relevance”

Journals,	  Editors,	  Public	  Rela7ons	  Staff,	  and	  the	  Media	  

“Hence, despite a paucity of high-impact papers in the best 
journals, it seems clear that careful incremental, solid 
science, although rarely flashy, may, brick by brick, help build 
a field of science that is reproducible within and across many 
species, ultimately enabling successful drug development 
programs” 

Cell Metabolism 24, September 13, 2016 
349





WHAT  NIH  IS  ASKING  OF  US



Moving beyond 
the Status Quo 
toward Highly 
Reproducible 
Research





















hJps://www.nih.gov/research-‐training/rigor-‐reproducibility	  



hJps://www.nih.gov/
research-‐training/rigor-‐
reproducibility/training	  

Do	  Module	  1	  and	  Module	  2	  







Mission 
One of the most important principles of the scientific method is reproducibility, the 
ability to replicate an experimental result. The Science Exchange network can be 
used to confirm the reproducibility of key experimental results at independent 
research sites, making it easier for researchers, funders, publishers and investors to 
implement confirmatory studies into their work flow. 
Elizabeth Iorns, Ph.D. 
Co-founder & CEO, Science Exchange 



You decide – is this a good thing? 

hJp://valida7on.scienceexchange.com/#/about	  







What you can do 

•Think about your own research 
 -where could you improve rigor 
 -how to show reproducibility? 

•Talk AS A GROUP 
•Keep this discussion going 



Last Workshop of the Semester 

•Peer Review March 2, 2017 


