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Much has been said and written about the risks and benefits of
certain experiments that alter pathogens with pandemic po-

tential (PPP) (see recent references 1 to 3 and references within).
The experiments in question alter transmissibility, virulence, host
range, drug susceptibility, immune responses, and/or infectivity
or stability. A debate and research “pause” for certain experiments
using certain respiratory viruses (influenza, Middle East respira-
tory syndrome [MERS], and severe acute respiratory syndrome
[SARS] viruses) has electrified the scientific community, with
strong “propause” advocates, strong “antipause” advocates, and
everything in between. This letter is not about whether the exper-
iments, debate, or pause is good or bad. This letter is about the
potential impact of the debate and pause on graduate students and
postdoctoral fellows and how their future plans may be affected.

Policy makers, ethicists, cognitive scientists, epidemiologists,
public health experts, biosafety experts, bioterror experts, mathe-
matical modelers, principal investigators, and others have ex-
pressed their opinions in multiple forums, including at a recent
meeting hosted by the National Academy of Sciences (15 to 16 De-
cember 2014 [http://bit.ly/16o0J5y]). However, graduate students
and postdoctoral fellows have not had a voice in this debate. Fur-
thermore, virtually nothing is known about how this debate and
research pause has influenced trainees and their future plans. The
lack of information is a concern, considering that graduate stu-
dents and postdoctoral fellows are the ones physically performing
many of the relevant experiments. Furthermore, trainees are the
scientists that will populate these fields in the future.

To gain initial insight into how the debate and research pause
have affected trainees, I created an informal survey 2 days before
the National Academy of Sciences meeting. My goal was simple:
begin to gather data on trainee plans to stimulate discussion at the
meeting and encourage future study on this topic. The poll is
unofficial, relies on self-reporting, and may have a limited respon-
dent pool, and it can be argued that the questions/wording/tone/
advertising need improvement. For full disclosure, I report that
this survey was conceptualized and implemented over a 1-h pe-
riod on a Saturday while a beer was consumed. However, the
results from this preliminary unofficial poll are worthy of discus-
sion and future study.

Trainees were asked to complete a SurveyMonkey poll. As a
“reward,” I included a link to my “How To Find a Postdoctoral
Fellowship” tutorial, which students at UT Southwestern have
found helpful (http://bit.ly/1GsK7X5). The poll was advertised via
Twitter (http://bit.ly/1BYCIMF and http://bit.ly/1qZYyya), the
American Society for Virology Facebook page (http://on.fb.me/
16tkKaU), and forwarded e-mails. The Twitter announcement
reached up to 13,651 people, counting followers of the 16 people
who retweeted the advertisement, making it reasonably publicly

available. The poll (https://www.surveymonkey.com/s/B3XJP5B)
had five questions about the respondent’s background and re-
search interests, with one question assessing knowledge level/
awareness about the debate. A paragraph (reproduced below)
summarized the debate, and links to four articles (1–4) were given
for additional information, followed by two questions assessing
the potential impact of the debate and the research pause on future
plans.

Scientists and policy makers are currently debating the pros and
cons of performing certain types of experiments using certain
pathogens. This debate largely focuses on pathogens with pan-
demic potential (or PPP), and the most relevant viruses are influ-
enza, MERS coronavirus, and SARS coronavirus. In October of
2014, the U.S. Government implemented a “pause” for certain
research projects involving influenza (biosafety level 2 and 3
strains), MERS (biosafety level 3), and SARS (biosafety level 3).
These projects involve a subset of “gain of function” experiments
designed to create mouse adapted viral strains, generate drug re-
sistant viruses to understand drug mechanisms of action, under-
stand host immunity by analyzing viruses with resistance to certain
host immune pathways, and to study factors that influence trans-
mission by the respiratory route (which was made famous by work
from the Kawaoka and Fouchier labs in 2012). Principal Investiga-
tors of 18 federally funded research projects were told to stop ex-
periments specifically related to the “gain of function” work de-
scribed above while risks and benefits could be examined. The
future of these particular projects is uncertain. Work continues on
other projects using influenza, MERS, and SARS.

Complete poll results from 13 December 2014 to 17 December
2014 are available at the following URLs: http://bit.ly/1GuS5Px
(summary of responses) and http://bit.ly/1C2tRMG (all individ-
ual responses/comments). There was interest in the poll; 156 re-
spondents completed the survey in the first 5 days, with 81 re-
sponding over the weekend. Of respondents, 72% were Ph.D.
students and 28% were postdoctoral fellows. A majority, 75% of
respondents, said that virology was their field of study, and 48%
said that they currently work on a respiratory virus. Other viral
systems included enteric viruses (20%), “other” mammalian vi-
ruses (such as arboviruses, HIV, herpesviruses, and poxvirus
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[24%]), urogenital viruses (10%), eukaryotic/nonmammalian vi-
ruses (3.2%), bacteriophages (1.6%), and plant viruses (1.6%).
Therefore, respondents study a diverse array of viral systems. Im-
portantly, 68% of respondents said that they want to work on a
respiratory virus in the future, making this an area of potential
growth. Career goals among respondents were diverse: academic
research faculty (54%), government research (31%), academic re-
search scientist (23%), industry (large company [18%] and small
company [16%]), policy or science writing (6.4%), foundation
(3.9%), teaching (3.2%), clinical laboratory (1.3%), state public
health laboratory (0.6%), consulting or entrepreneurship (0.6%),
and technology transfer (0.6%).

Respondents were knowledgeable about the debate; 61% said
that they know a fair amount of information about the debate,
34% said that they have heard of the debate but do not know the
details, and 5% said that they had not heard about the debate.
After learning more about the debate, 5% said that they were more
likely to work on influenza, SARS, or MERS virus in the future,
28% said that they were less likely to work on influenza, SARS, or
MERS virus in the future, and 51% said that they were equally
likely to work on influenza, SARS, or MERS virus in the future. An
additional 16% of respondents said that their opinion was un-
changed because they are not planning to work on a virus in the
future. Finally, for those interested in virology, 12% said that the
debate and research pause have changed their future plans/re-
search direction, 51% said that their plans have not changed, and
37% said that the debate and research pause have made them
consider other factors in choosing their future plans/research di-
rection.

I have a few thoughts about the poll results. First, this was an
informal poll developed by a poll-making novice (me) with a lim-
ited sample size, quasi-limited advertising, and a self-reporting
format. It can be argued that some of the questions/answers/text
could have been phrased differently. Therefore, there is room for
improvement in future surveys that would be developed ideally by
trained individuals using something more sophisticated than Sur-
veyMonkey. That said, the data generated by this poll suggest that
this is an important topic worthy of follow-up and consideration.
I invite others to improve upon this initial effort (see reference 5
for an example). Second, trainees are aware of the debate and
research pause; 95% had heard about the debate. This was impres-
sive to me, since many of my microbiology faculty colleagues were
unaware of the debate until it was mentioned at a faculty meeting
this month. Perhaps I should not be surprised that trainees are
well informed. After all, the millennial generation is the most con-
nected, technologically savvy generation in history. Third, the de-
bate and research pause are influencing future plans of virology
trainees. Twenty-eight percent of respondents (33% of virologists
[42 trainees]) said that they are less likely to work on influenza,
SARS, or MERS virus in the future. Respiratory viruses are a press-

ing global concern, and a potential loss of future investigators is a
serious threat.

I encourage policy makers to consider trainee impact and po-
tential damage due to lost researchers in the influenza, MERS, and
SARS virus fields. The potential effect of lost future investigators
should be factored into current risk-benefit analyses undertaken
during the pause. It would be worthwhile for those with expertise
in surveys and forecasting to examine this topic with well-
accepted and -established methods to generate data on the poten-
tial future impact to the field of virology, particularly for respira-
tory viruses. For example, factoring in retirement rates and
potential loss of future investigators, what will the influenza/
MERS/SARS virus fields look like in 2030, 2040, or 2050? Addi-
tionally, trainees are stakeholders in this debate and should have
representation in the discussions.

Finally, I remind trainees and others that this debate and re-
search pause are affecting only a very small subset of experiments
with a few respiratory viruses. There are many, many interesting
projects and experiments that can and should be done. People on
both sides of the debate agree that influenza, SARS, and MERS
viruses are incredibly important human pathogens and should be
studied using a variety of approaches. We need talented and de-
voted scientists studying a diverse array of viruses, including in-
fluenza, SARS, MERS, and other emerging viruses.

Many thanks go to the 156 trainees that responded so quickly
to this survey. Good luck with your experiments and best wishes
for your exciting careers!
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