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outnumbered by the hundreds of thousands ¥
published each year in good faith. g
Instead, a complex array of other factors 2
seems to have contributed to the lack of
T ducibility. Factors include poor train- §
ing of researchers in experimental design;
increased emphasis on making provocative
statements rather than presenting technical
details; and publications that do net report
basic elements of experimental design®.
Crucial experimental design elements that
areall too frequently ignored include blind-
ing, randomization, replication, sample-size
l SaBniafinfulziafinl caleulation and the effect of sex differences.
And some scientists reputedly use a ‘secret
TY T T T T rYY .
sauce’ to make their experiments work —
and withhold details from publication or
describe them only vaguely to retaina com-
petitive edge’. What hope is there that other
scientists will be able to build on such work
to further biomedical progress?
Exacerbating this situation are the policies
and attitudes of funding agencies, academic
centres and scientific publishers. Fund-
'<: B4 B ; : ing agencies often uncritically encourage
the overvaluation of research published in
high-profile journals. Some academic cen-
tres also provide incentives for publications
e in such journals, including promotion and
tenure, and in extreme circumstances, cash
rewards®.
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Policy: NIH plans to enhance reproducibility

s Then there is the problem of what is

. . \ not published. There are few venues for
Francis 5. Collins & Lawrence A. Tabak researchers to publish negative data or
papers that point out scientific flaws in pre-

viously published work. Further compound-

— ing the problera s the difficulty ofaccessing
unpublished data — and the failure of fund-
27 January 2014 ingagencies o establish or enforce policies
P I I | lans tO enhance that insist on data access.
p PRECLINICAL PROBLEMS

Francis S. Collins and Lawrence A. Tabak discuss initiatives that the US National Institutes of potentiallya problem in all

*1-212 Reproducibil
repro ucl 1 lty scientific disciplines. However, human clini-
cal trials seem to be less at risk because they
are already governed by various regulations

Health is exploring to restore the self-correcting nature of preclinical research.

Francis S. Collins and Lawrence A. Tabak discuss that stipulate rigorous design and independ-
initiatives that the US National Institutes of Health ent oversight — including randomization,
. . . blinding, power estimates, pre-registration
is exploring to restore the self-correcting nature of of outcome messares in standardized, pub-

preclinical research. lic databases such as Clinical Trials.gov and

oversight by institutional review boards and
data safety monitoring boards. Furthermore,

growing chorus of concern, from shorter term, however, the checks and the clinical trials community has taken
scientists and laypeople, contends balances that once ensured scientific fidelity important steps towards adopting standard
that the complex system for ensuring | have been hobbled. This has compromised |  reporting elements”

Proceedings of the National Academy of Sciences of the United States of America

Revised standards for statistical evidence

Valen E. Johnson'
Department of Statistics, Texas A&M University, College Station, TX 77843-3143

Edited by Adrian E. Raftery, University of Washington, Seattle, WA, and approved October 9, 2013 (received for review July 18, 2013)
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THE SATURDAY ESSAY

The Breakdown in Biomedical
Research

Contaminated samples, faulty studies and inadequate training have created a crisis in
laboratories and industry, slowing the quest for new treatments and cures

ILLUSTRATION: DOUG CHAYHA

By RICHARD HARRIS
Updated April 7, 2017 2:05 p.m. ET

Open Mike

Helping connect you with the NIH perspective, and helping connect us with yours

Posted on March 28, 2017 by Mike Lauer

Following Up On Interim Research Products

The role of preprints — complete and public draft manuscripts which have not gone through
the formal peer review, editing, or journal publishing process — continues to be a hot topic in
the biological and medical sciences. In January, three major biomedical research funders —
HHMI, the MRC, and the Wellcome Trust, changed their policies to allow preprints to be
cited in their progress reports and applications.
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Dr. Michael Lauer is NIH's Deputy
Director for Extramural Research,
serving as the principal scientific
leader and advisor to the NIH
Director on the NIH extramural
research program.

Arthur M. Sackler
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HOW SLOPPY SCIENCE

March 8-10, 2017; Washington, D.C. INDERNINES

Reproducibility of Research: Issues and

Proposed Remedles

TOMORROW'S MEDICINE

RICHARD HARRIS

Retraction Watch

the scientific process

Tracking retractions as a window into

“Failure is an essential part of

science:” ...a new book on

reproducibility
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National Academy of Sciences
About the Sackler Colloquia
The Arthur M. Sackler Colloquia address scientific topics of broad and current interest that cut across the boundaries of traditional disciplines. Each year, three to four colloquia are scheduled, typically two days in length and international in scope. Each colloquium is organized by a member of the NAS, often with the assistance of an organizing committee, and feature presentations by leading scientists in the field and discussions among one hundred or more researchers with an interest in the topic. Colloquia are held at the Arnold and Mabel Beckman Center in Irvine, California.  One colloquia each year is held at the National Academy of Sciences in Washington, D.C. and includes the Annual Sackler Public Lecture.

March 8-10, 2017; Washington, D.C.�Organized by David B. Allison, Richard Shiffrin and Victoria Stodden
Overview
This colloquium was held in Washington, D.C. on March 8-10, 2017.
This colloquium brought together scientists and researchers from multiple disciplines to lay out the scope of the problem of reproducibility in a more tactical way that permits each problematic aspect to be measured, assessed for baseline levels, targeted with proposed interventions to reduce the occurrence, and monitored for improvement.
Videos of the talks are available on the Sackler YouTube Channel. 

March 8-10, 2017; Washington, D.C.�Organized by David B. Allison, Richard Shiffrin and Victoria Stodden
Overview
This colloquium was held in Washington, D.C. on March 8-10, 2017.
This colloquium brought together scientists and researchers from multiple disciplines to lay out the scope of the problem of reproducibility in a more tactical way that permits each problematic aspect to be measured, assessed for baseline levels, targeted with proposed interventions to reduce the occurrence, and monitored for improvement.
Videos of the talks are available on the Sackler YouTube Channel.  Some speakers have delayed making their talks public due to publicatoin embargos.
Agenda
March 8, 2017�Colloquium Call to Order, David Allison, University of Alabama at Birmingham�Welcoming Remarks, Marcia McNutt, President, National Academy of Sciences�Remembering Stephen Fienberg, Robert Groves, Provost, Georgetown University�Framing the Issues, Victoria Stodden, University of Illinois ��Part 1 – TAXONOMY OF ISSUES AND CHALLENGES TO IMPROVING RESEARCH REPRODUCIBILITY
Issues of Design & Measurement, Kay Dickersin, Johns Hopkins University�Issues of Analysis, David B. Allison, University of Alabama at Birmingham �Taking Stock/Making Change: Surveying Practices, Assessing Perspectives, and Re-training Personnel as methods of supporting reproducibility in a learning health system, Madhu Mazumdar, Icahn School of Medicine at Mount Sinai Medical College�Incomplete Reporting in Primary Scientific Literature, Lehana Thabane, McMaster University �Honest learning for the healthcare system: large-scale evidence from real-world data, David Madigan, Columbia University �Distortion of research results in primary scientific literature and beyond, Isabelle Boutron, Centre d'Epidémiologie Clinique, Hôpital Hôtel Dieu�PANEL DISCUSSION – Moderator: Andrew W. Brown, UAB �Panelists: Inder Verma (PNAS), Phil Campbell (Nature), Kelvin Droegemeier (Oklahoma Univ.), Veronique Kiermer (PloS), Ginny Barbour (COPE) �Annual Sackler Lecture: The Challenge of Reproducibility in the Biomedical Sciences, Randy Schekman, University of California, Berkeley.�
March 9, 2017�PART 2 – REMEDIES
Raw Data Depositing and Sharing, Victoria Stodden, University of Illinois�The Role of Registries and Repositories, Roberta W. Scherer, Johns Hopkins University�Statistical power and evidence in the psychological literature, Joachim Vandekerckhove, University of California, Irvine�Rigorous Assessment of Whether A Result can be Said to Have Been Replicated, Yoav Benjamini, Tel Aviv University�Training the Current and the Next Generations in Statistics, Emery Brown, Massachusetts Institute of Technology�Biomedical replication studies, Elizabeth Iorns, Science Exchange�Agents of Cultural Behavior Change, Susan T. Fiske, Princeton University�Post-Publication Peer-Review and Certificate Systems, Hilda Bastian, National Center for Biotechnology Information, NIH�Science Journalism and Public Dialog, Trevor Butterworth, Sense About Science USA�Government Perspectives, Catherine Woteki, Former Undersecretary for Research, Education and Economics, USDA �PANEL DISCUSSION – Moderator: Kathryn A. Kaiser, University of Alabama at Birmingham�Panelists: Daniele Fanelli, Stanford University; Jeffrey Flier, Harvard University
March 10, 2017�PART 3 – RESEARCH GOALS
The Problem with Remedies: The Need to Study Unintended Consequences, Richard M. Shiffrin, Indiana University, Bloomington�Minimizing Inadvertent Distortion of Science by Scientists and Media , Kathleen Hall Jamieson, University of Pennsylvania�Systems Matter: Research Environments and Institutional Integrity, C. K. Gunsalus, University of Illinois�Testing Interventions at the Levels of the Journal, David Moher, University of Ottawa�Funder’s Perspective, Richard Nakamura, NIH Center for Scientific Review�Improving Reproducibility, Brian Nosek, University of Virginia, Center for Open Science (COS)�New statistical approaches to reproducibility, Giovanni Parmigiani, Dana Farber Cancer Institute, Harvard University�Sharing scientific data and replicability, Keith Baggerly, MD Anderson Cancer Center�Closing Remarks, Richard Shiffrin, Indiana University, Bloomington
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Rigor, Reproducibility, and Method

Popper (Logic of Scientific Discovery, 1934)
Kuhn (Structure, 1962)
~eyerabend (Against Method, 1975)
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How we define and use the scientific method ha
been the topic of debate for centuries. It is a
never-ending struggle to seek the truth.



Improving Reproducibility in Toxicology @

Gary W. Miller &

Toxicol Sci (2014) 139 (1): 1-3.
Published: 15 April 2014
B PDF

¢¢ Cite =3 Share v

Issue Section: Editorial

DOI: https://doi.org/10.1093/toxsci/kfu050
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Over the past few months there has been considerable discussion in scientific
circles regarding reproducibility of data, or more specifically, the lack thereof

(Nature, 2012, 2013). This is a very serious issue for science, including the

discipline of toxicology. The director and deputy director of the National
Institutes of Health (NIH) in the United States, Dr Francis Collins and Dr

Poland et al. Particle and Fibre Toxicology 2014, 11:42
httpy//www._particleandfibretoxicology.com/content/11/1/42

5 PARTICLE AND
w» FIBRE TOXICOLOGY

The elephant in the room: reproducibility in

toxicology

Craig A Poland"”, Mark R Miller?, Rodger Duffin® and Flemming Cassee™

The issue of reproducibility of results in toxicology
has long been a concern and, perhaps, at the back of
many of our minds but not necessarily at the fore-
front of our thinking — ‘the elephant in the room’.
Are the results we have published literally our results
or are they reproducible and truly part of a credible
theory? In the excellent editorial by Gary Miller [1],
Editor-in-Chief of the journal Toxicological Sciences, he
discusses the issue of reproducibility in scientific manu-

driven by the researcher, are heavily influenced by funding
bodies, public opinion and political motivations. All will
play a role in the distribution of a limited pool of research
funds, and rightly expect progress in return for financial
support. Yet a lack of reproducibility can destabilise re-
search and undermine the confidence of stakeholders. An
additional area of concern relating to reproducibility is
when findings are translated into the ‘real world" where
acceptance and use of premature conclusions resulting



WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition

and time pressure.

® Always/often contribute ¢ Sometimes contribute

Selective reporting

Pressure to publish
Low statistical power
or poor analysis

Not replicated enough
in original lab

Insufficient
oversight/mentoring

Methods, code unavailable

Poor experimental design

Raw data not available
from original lab

Fraud

Insufficient peer review
Problems with
reproduction efforts

Technical expertise required
for reproduction

Variability of
standard reagents

Bad luck
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WHAT FACTORS COULD BOOST
REPRODUCIBILITY?

Respondents were positive about most proposed improvements
but emphasized training in particular.

® Very likely © Likely

Better understanding
of statistics

Better mentoring/supervision
More robust design

Better teaching

More within-lab validation

Incentives for better practice

Incentives for formal
reproduction

More external-lab validation
More time for mentoring

Journals enforcing standards

More time checking_
notebooks
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Beyond the NIH requirements

Use of data repositories, providing a venue for
deposition of large data sets, code, and even methods

This journal is a member of the Committee
on Publication Ethics (COPE)

“There is no idea, however ancient or absurd, that is not capable of
Improving our knowledge.” -Paul Feyerabend
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Toxicological Sciences

Data from: Candidate risk factors and mechanisms for
Tolvaptan-induced liver injury are identified using a
collaborative cross approach
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Mosedale M, Kim Y, Brock W, Roth S, Wiltshire T, Eaddy JS, Keele G,
Corty R, Xie Y, Valdar W, Watkins P

The Dryad Digital Repository Special Collection

The Dryad Digital Repository is a curated resource that makes the data underlying
Date Published: December 20, 2016 scientific publications, like Toxicological Sciences, discoverable, freely reusable, and

citable. Toxicological Science’s Editor-in-Chief has curated a special collection of
DOI: http://dx.doi.org/10.5061/dryad.ch4p5 articles on this important, emerging resource.
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Structural Evidence for the Dopamine-First
Mechanism of Norcoclaurine Synthase

Version 2 v Published on 09 Oct 2017 - 08:49

Norcoclaurine synthase (NCS) is a Pictet-Spenglerase that catalyzes the first key step in
plant benzylisoquinoline alkaloid metabolism, a compound family that includes bioactive
natural products such as morphine. The enzyme has also shown great potential as a
biocatalyst for the formation of chiral isoquinolines. Here we present new high-resolution
X-ray crystallography data describing Thalictrum flavum NCS bound to a mechanism-
inspired ligand. The structure supports two key features of the NCS “dopamine-first”
mechanism: the binding of dopamine catechol to Lys-122 and the position of the carbonyl
substrate binding site at the active site entrance. The catalytically vital residue Glu-110
occupies a previously unobserved ligand-bound conformation that may be catalytically
significant. The potential roles of inhibitory binding and alternative amino acid
conformations in the mechanism have also been revealed. This work significantly
advances our understanding of the NCS mechanism and will aid future efforts to engineer
the substrate scope and catalytic properties of this useful biocatalyst.

CITE THIS COLLECTION

Lichman, Benjamin R.; Sula, Altin; Pesnot, Thomas; Hailes, Helen C.; Ward, John M.; H. Keep,
Nicholas (2017): Structural Evidence for the Dopamine-First Mechanism of Norcoclaurine Synthase.
ACS Publications.
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THE IMPACT FACTOR'S LONG TAIL

Journal impact factors are influenced heavily by a small number of highly
cited papers. For all jpurnals analysed, most papers published in 2013-14
garmered many fewer citations than indicated by the impact factor.
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ASM Media Advisory: ASM No Longer Supports Impact Factors for its Journals

Washington, DC - July 11, 2016 - The editors-in-chief of ASM journals and ASM leadership have decided to no longer
advertise the impact factors of ASM journals on the journals’ websites. This decision was made in order to avoid

contributing to a distorted value system that inappropriately emphasizes high IFs. High-IF journals limit the number of
accepted articles to create a perception of exclusivity, and individuals receive disproportionate rewards for articles in

high IF journals, while science as a whole suffers from a distorted values system and delayed communication of research.

It is the hope of ASM journal editors-in-chief and ASM leadership to move away from this system and the undue focus
on journal IF, which detracts from the advancement of scientific research, by removing IFs from ASM journal websites. In

doing so, ASM hopes to make a statement of principle that other journals will follow.
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Journal impact factors ‘no longer credible’ Beat it, impact factor! Publishing elite turns
The measure of scholarly impact is now being manipulated againSt controversial metric

so much that it has ceased to be meaningful, editorial

claims

November 5, 2015

Senior staff at leading journals want to end inappropriate use of the
measure.
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Microbiology is a growing field, nevertheless, a shrinking proportion of papers are being published in ), Society

society-sponsored journals, a recent analysis of PubMed records reveals. - for Scholarly
Publishing

An editorial, “Support Science by Publishing in Scientific Society Journals,” was published recently in the

journal, mBio, by Pat Schloss, chair of the journals board for the American Society for Microbiology THE CHEES

(ASM), Arturo Casadevall, Editor in Chief of mBio (an ASM journal), and Mark Johnston, the Editor in
Chief of Genetics, from the Genetics Society of America (GSA).
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A new National Institutes of Health policy encourages researchers to include in
their grant proposals preprints, which are early, unedited versions of papers
that later appear in journals like these.

NIH enables investigators to include draft
preprints in grant proposals

By Jocelyn Kaiser | Mar. 24, 2017 , 5:45 PM

Researchers should feel free to include preprints, or draft manuscripts that haven't
yet been gone through peer review, as part of their applications when they seek
funding from the Bethesda, Maryland—based National Institutes of Health (NIH),
the agency announced today.
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A rotating black hole in the Galactic Center

Heino Falcke (1)
Peter L. Biermann (1)
Wolfgang J. Duschl (2)

Peter G. Mezger (1)

Accepted for publication in A&A: December 4, 1992

Abstract

Recent observations of Sgr A* give strong constraints for possible mod-
els of the physical nature of Sgr A* and suggest the presence of a massive
black hole with M < 2-10° M, surrounded by an accretion disk which we

estimate to radiate at a ]‘LlI'IliIlE)Sit}’ of < T7- IDEL.;E;.. We therefore calculate
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Synaptic vesicle glycoprotein 2C (SV2C) modulates
dopamine release and is disrupted in Parkinson’s disease

Amy R. Dunn1, Kristen A. Stout1, Minagi Ozawa1, Kelly M. Lohr1, Alison . Bernstein1, Yingjie Li1’2,
Minzh?rgg Wang1, Carmelo Sgobioa, Namratha Sastry”, Huaibin Cai’, W. Michael Caudle'”, and Gary W.
Miller*"

1. Rollins School of Public Health, Emory University, Atlanta, GA 30322. 2. Center for Neurodegenerative Disease, Emory University, Atlanta,

GA 30322. 3. Transgenics Section, Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Bethesda, MD
20892.

Corresponding author: Dr. Miller, Department of Environmental Health, Emory University, Atlanta, GA 30322. Tel.: 404-712-8582, email:
gary.miller@emory.edu

The synaptic vesicle glycoprotein 2 (SV2) family of proteins are  Disrupted vesicle function may represent a common
involved in synaptic function throughout the brain. The ...y (o degeneration and identifying novel mediators of
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Synaptic vesicle glycoprotein 2C (SY2C) modulates dopamine release and is
disrupted in Parkinsons disease
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Abstract

The synaptic vesicle glycoprotein 2 (SV2) family of proteins are involved in synaptic

function throuahout the brain. The ubiauitouslv expressed SV2A has been widelv
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Imagine attending a national meeting with the expectation of field of physics in 1991. This service called arXiv (pronounced
50-100 people showing up to your presentation, and looking up “archive”) was originally dedicated to papers in high-energy
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Use of Preprints in the health sciences

* Reporting Preprints and

Other Interim Research
Products

https://grants.nih.gov/qgrants/
quide/notice-files/INOT-OD-
17-050.html

Newly NIH issued statement
endorses use including
citation within biosketches,
progress reports, and grant
applications

36

PREPRINTS ON THE RISE

Life scientists are increasingly posting preprints onling, although the
much older arXiv server attracts ten times as many preprints, mostly
in physics, computer science and mathematics.
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Claiming interim research products as products of NIH awards

NIH intends to maximize impact of interim research products that are developed with NIH funds. Therefore, NIH
expects awardees to ensure a high level of public access to NIH supported interim products. To facilitate text mining
and other analysis of these products as data, the NIH expects standardized terms of use. NIH also expects awardees
will adhere to other norms of responsible scientific communication.

Specifically, to claim an interim research product as a product of an NIH award, the NIH expects that the awardee will:

* Make the product publicly available. To maximize the impact of an interim research product, the NIH strongly
encourages awardees to select a Creative Commons Attribution (CC-BY) license or dedicate their work to the
public domain.

¢ |n the text of the document:

o Acknowledge NIH funding in accordance with NIH Grants Policy Statement Chapter 8.2.1
o Clearly state that the work is not peer-reviewed
o Declare any competing interests, as an author would do for any journal article

For applications submitted for the May 25, 2017 due date and thereafter, awardees can claim these products on their
progress report publication list. They can also report them on their RPPR as of May 25, 2017, and link them to their

award in their My Bibliography account.



Sheldon: For a man whose last observation was our universe may be the surface of a multidimensional
supercooled liquid, you're still awake seems like quite the sophomore slump.

Leonard: You worked out all the math.

Sheldon: Oh, | did more than work out all the math. | wrote a paper.

Leonard: You wrote a paper on my idea?

Sheldon: | wrote a paper on our idea.

Leonard: When did my idea become our idea?

Sheldon: When | mixed it with Sheldony goodness and cooked it in the Easy-Bake oven of my mind.
Leonard: This is good. Our idea is really good.

Sheldon: Well, the lightbulb in this oven is ridiculously bright.

Leonard: You know, if no one’s thought of this, yet, this could be a big deal.

Sheldon: Only way we’ll know for sure is if we post it online to the pre-print server. | have it ready to go, but
| wasn’t gonna do it without you.

Leonard: Wow, it’s all happening so fast. Should we just sleep on it?

Sheldon: We could, but we always run the risk of someone else beating us to the punch.
Leonard: You’re sure it’s good?

Sheldon: My name is right on there with yours. That is

a surefire mark of quality. That might as well say directed
by Joss Whedon.

Leonard: Okay, partner, let’s do it.

Sheldon: Come on. Click the mouse with me.

Leonard: One, two three.

Together: Click.

Leonard: Well, we did it.

Sheldon: Yes, we did, my friend.




Guest Post: Emory’s Gary Miller, “The Literature

of Science”

"l Guest Post: Emory’s Gary Miller, “The Literature of Science”

Emory Professor and journal Editor in Chief Gary Miller offers a
long term view of the scholarly literature and offers thoughts on
the important values worth preserving in the shift from print to d...

scholarlykitchen.sspnet.org

EDITORIAL

The Literature of Science

Gary W. Miller***

*Editor-in-Chief, Toxicological Sciences, TDepartment of Environmental Health, Rollins School of Public Health,

Emory University, Atlanta, Georgia 30322

!For correspondence via E-mail: gary. miller@toxicology.org,

Pouring through the stacks of journals during my early scientific
training, I was awestruck. Reading scientific papers from 50 to
100 years ago instilled a sense of reverence. I could peruse the
scientific literature for hours, not even looking for topics within
my discipline. The writing was rich. The contributions were ob-

making the output seem more abstract and distancing the cur-
rent creators of scientific knowledge from the archives of scien-
tific literature. Does an interactive PDF convey the findings as
well as the weathered and tattered pages of history? I am no
Luddite, but at times I deliberately eschew technology because
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