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Editorial
In the past three decades, we have witnessed the tremendous
expansion of scientific research, particularly in the biomedical field, as
millions of researchers involved, billions of dollars invested --- for
example, NIH is the main funder of academic biomedical research in
US, distributing nearly $31 billion per year in research grants, and
large amount of papers published --- nearly 1,000,000 biomedical
articles published every year. Today, the expansion has been even
thought to be overdone and has created an unstainable
hypercompetitive system with systemic flaws [1,2].
Given the growth of the biomedical research, now it appears the
time to translate these preclinical discoveries into drug invention to
treat patients and cure diseases. In academia, this effort was
highlighted by the establishment of a shiny NIH center, The National
Center for Advancing Translational Sciences (NCATS), launched in
January 2012, aiming to expedite to get new drugs, devices and
diagnostics during drug development [3]. In the industry of
biotechnology, the investment in drug development is predicted to
keep increasing annually at a compound growth rate of 2.4% from
2013 to 2020, bringing the total annual funding to a staggering 165
billion dollars worldwide [4].
It appears that it is the time to pick up the ripe fruits. Nevertheless,
some red flags have been recently thrown into the field. In 2011 and
2012, two giant pharma/biotech companies Amgen (California) and
Bayer (Germany) published their findings in Nature, respectively,
showing that only 10% to 30% of published scientific studies were
actually reproducible [5,6]. This had become a shocking blockbuster in
the biomedical research community as well as in the general public as
the findings were further publicized in the Wall Street Journal and
other general media. People would think them to be impossible and
unbelievable and even to sabotage the integrity and reliability of
biomedical research and scientists when they read about these
numbers, because without reproducibility, science would not be
science. Furthermore, the non-reproducibility has many more negative
impacts. For example, some non-reproducible preclinical publications
had generated even a new field and it was followed by hundreds of
secondary publications that were based on the primary nonreproducible results [6]. Obviously, this has wasted tremendous
amount of taxpayers’ money, private funds, and other research
resources.
As results, recently, people have taken actions to fight against it and
attempted to tackle the problem. In October 2013, The Reproducibility
Project–Cancer Biology was initiated by the collaboration between
Science Exchange and the Center for Open Science. The former,
Science Exchange, was founded by breast cancer biologist Elizabeth
Iorns, and the latter, Charlottesville, Virginia-based COS, was founded
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with the $5.25 million financial support by The Arnold Foundation, a
Houston, Texas based foundation with a history of supporting efforts
for the openness, integrity and reproducibility of biomedical research.
The project, awarded $1.3 million from the Arnold Foundation in
2013, aimed to replicate about 50 high-profile “landmark” papers
published in top journals including Nature, Science, PNAS during
2010-2012. The replication results would be published in a Replication
Study in eLife. Also, in the field of psychological research, a field closer
to neurology and neurophysiology, a similar project---Reproducibility
Project, was initiated to replicate published studies, which was also
funded by the Center for Open Science [7-9].
However, this endeavor just gets started and is far from over since
building a strong system remains a huge challenge. I would call the
whole process towards a more rigorous system a revolution regarding
the overall scale and the massive difficulty since the problem has
“plagued scientific research for years” as mentioned by William Gunn,
co-director of the Reproducibility Project. The reproducibility issue has
been long and almost everywhere, therefore, it involves the change of
the research culture in the whole community and it affects the interest
of the majority. Definitely it is a long march but a deserving one for
great efforts.
JNN is an open access journal and can definitely play some active
roles in this endeavor. Its expedition and conciseness style can help
publish those reproducible and robust results quickly which otherwise
could not be readily published in other high profile journals which
normally require many more data and experiments during a lengthy
publishing cycle. Furthermore, negative results should be encouraged
here, particularly the ones contradictory to those published in high
profile papers or journals such as Nature, Science and Cell regarding to
their key finding points. Reproducibility has become so critical an issue
both practically and theoretically at present time for the future drug
development and the long-term sustainable and healthy biomedical
advancement that the highlighting it in the preclinical study phase
could not be overemphasized.
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