
containment equipment, training, personal protective equipment, ventilation, and other control 
measures.  

Although laboratory employees are at the greatest risk of exposure and may be aware of their 
risk, they are only one category of employees who may be at risk. It is often the case that 
specific research projects in a lab, particularly research that may have defense implications, is 
unknown to other occupants of the building or outside of the specific lab. Although BSL 3 and 
BSL 4 labs are required to have secondary containment, the minimal level of acceptable 
negative pressure, and more importantly, the minimal maintenance provided in some facilities, 
may expose workers outside of the lab to the enhanced pathogens. Other routes of exposure 
include contact with waste or equipment that has been inadequately decontaminated, contact 
with co-workers who either have been inadequately decontaminated, are infectious but 
asymptomatic, or have symptoms that they and others attribute to seasonal influenza, 
particularly when the pathogen has been enhanced to be more transmissible between people. 
First responders, such as firefighters, police and paramedics may also be exposed to these 
pathogens in responding to incidents at these facilities. Those non-GOF workers may be 
unaware that they have been exposed to an enhanced pathogen, and therefore will not provide 
that information to medical providers, or even seek prompt medical attention, because they 
assume they have contracted a wild-type, self-limiting infection.  

Nor does the occupational risk stop there. Unless a health care facility is specifically informed 
about the nature of the enhanced pathogen, health care workers would treat a symptomatic 
patient as they would any similar patient, unaware that they are being exposed to an enhanced 
pathogen that may not be susceptible to anti-viral drugs, etc. An influenza patient is not typically 
housed in airborne infection isolation, for example. Clinical laboratories conduct analyses for 
various pathogens and do not have BSL3 capacity. (This contributed to decisions to handle 
EVD samples at state or federal labs). If a pathogen such as SARS or MERS is not currently 
circulating in the US, absent a positive history such as travel to outbreak areas, it is unlikely that 
health care providers would suspect that infection. While a laboratory may instruct its 
employees to contact a specific health care provider if they become ill, when the employee is ill 
they may not be able to direct their medical care. It is unlikely that employees with secondary or 
inadvertent exposures as described above will be able to provide information to health care 
providers. We have seen with SARS in Asia and Canada, with MERS in Saudi Arabia and 
Korea, and with Ebola, that health care workers are at significantly increased risk from diseases 
borne by patients. All of these occupational risks would also apply if there were an intentional 
breach of the type identified in the biosecurity section.  

Although these local infections may never rise to the level of an epidemic or pandemic, the risks 
to workers and their families and other contacts must be addressed in conducting this research. 
The risk to the community from laboratory exposures is illustrated by the nine cases of SARS in 
2004 in Beijing resulting from exposure of two graduate students at China’s National Institute of 
Virology Laboratory. In addition to the two graduate students who became ill, the mother of one 
student contracted the disease and died, and a nurse who treated the student also became ill. 
Five other SARS patients were linked to contact with the nurse. The 1978 Sverdlovsk anthrax 
leak, in which an estimated 100 people died due to the release of anthrax spores from a military 
facility, is another example of how laboratory incidents may impact the surrounding community.  
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I do not believe that this Report provides a basis for reinstituting NIH funding for GOF research 
on influenza or coronaviruses. Given the current state of control measures in “high containment” 
laboratories, the risks to employees and the community from GOF, such as enhanced virulence, 
transmissibility, drug resistance and evasion of immunity, are serious enough to warrant 
continuation of the moratorium.  The benefits identified in the report are speculative, and in most 
cases can be achieved through other, less dangerous means. I refer you to comments by Dr. 
Raina MacIntyre and the CWG for more thorough discussion of the Report.  

I hope that the NSABB decides to extend the period for public comment, as I look forward to 
providing additional comments on the full document and associated working papers. I also 
believe that the discussion must go beyond the interested scientific community to reach out to 
unions and other employee representatives, and members of the public. Thank you for your 
consideration. 

Sincerely, 

Deborah Gold, MPH, CIH 
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From: Lynn Klotz [mailto:lynnklotz@live.com]  
Sent: Thursday, December 31, 2015 4:35 AM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Subject: Comments on the Gryphon risk-benefit assessment 

Dear NSABB, 

Attached are my comments on the Gryphon risk-benefit assessment in advance of the January 7 
meeting. 

Lynn Klotz 
Senior Science Fellow 
Center for Arms control and Non-proliferation 

Attachment 

A Commentary and Analysis of Chapter 6 in Gryphon Scientific’s Report: Risk and Benefit 
Analysis of Gain of Function Research 
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A Commentary and Analysis of Chapter 6 in Gryphon Scientific’s Report: 

Risk and Benefit Analysis of Gain of Function Research 

By: Lynn C. Klotz, Ph.D. 

Senior Science Fellow 

Center for Arms Control and Non-proliferation 

322 4th St., NE, Washington, D.C. 20002 

Home: 5 Duley Street  

Gloucester MA 01930 

E-mail: lynnklotz@live.com 

Date: December 30, 2015 

With less than a month to analyze and comment on the thousand-page report before the December 31 

“soft” deadline for the NABCC January meeting, it would be nearly impossible for anyone to follow in 

detail Gryphon’s analysis and comment on all the chapters.  I chose, therefore, to limit my comments and 

analysis to only Chapter 6, the Biosafety Risk Assessment. 

Summary 

Based largely on Gryphon’s numbers, I estimated the likelihood-weighted fatalities for a pandemic 

seeded by a laboratory-acquired infection (LAI) from an mtHPAI (a mammal-adapted airborne-

transmissible highly pathogenic avian influenza virus). Along the way, comments on aspects of 

Gryphon’s Chapter-6 analysis will be made.  

Generally, likelihood-weighted pandemic risk equals probability of a pandemic times consequences of 

the pandemic. The probability of a pandemic from a lab escape through an LAI for ten labs conducting 

research on mtHPAI strains for ten years was found to be 1.8 x 10-05 using Gryphon’s  numbers that an 

LAI lab escape leads to a pandemic. Ten labs for ten years is my estimate of the “research enterprise” 

that already is or will be conducting research with these strains. 

In my analysis, consequences were restricted to fatalities. The case-fatality rate was chosen to be 5%, 

which is twelve-fold less than the World Health Organization’s accepted case-fatality rate of 60%. For a 

pandemic infecting 25% of the world’s population, the number of fatalities would be  90 million. With 

these numbers, the Likelihood-weighted fatalities for the research enterprise are 

likelihood-weighted fatalities = (1.8 x 10-05) x (90 x 106) = 1,640 

For a single lab for a single year, the likelihood-weighted fatalities are 10x10-fold less or 16.4, which I 

call “the fatality burden” for the lab. To put this fatality burden in perspective, no Institutional Review 

mailto:lynnklotz@live.com
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Board tasked with assessing human subject research would approve a proposed research project with 

an expected 16.4 fatalities per year. 

This 5% case fatality rate is much higher than the small fraction of 1% claimed by Morens and 

Taubenberger. But airborne-transmissible mtHPAI, a key focus of the NIH deliberative process, are not 

wild type viruses. They infect lung to lung via the airborne route. We do not know the case -fatality rate 

for these strains. It could be quite high, perhaps over 60%. Arguments over case fatality rate for wild-

type HPAI are likely moot. Since we don’t know, and the potential consequences in morbidity and 

mortality are so high, caution dictates instituting a ban on making and researching live airborne-

transmissible mtHPAI.  This will be discussed a bit more at the end of my Commentary. 

The Gryphon report seems to dismiss gain-of-function studies in SARS and MERS, by assuming that 

mitigation measures such as quarantine should prevent a large outbreak. SARS has about an eight-day 

incubation period before an infected person can transmit infection, a fair amount of time to quarantine 

those exposed to an infected person. Timely and strong mitigation measures may be possible in 

developed nations, but we need only to look at the Ebola epidemic in the poor and war-torn African 

nations to understand the potential for large outbreaks. GOF studies in SARS and MERS should be 

looked at very carefully and perhaps many banned as well.  

Details of and rationale for my analysis 

In describing my analysis and the rationale for the numbers and estimates used, I will rely on quotes and 

data from the Gryphon risk assessment. Also, I will reproduce here relevant tables and graphs from the 

Gryphon RA as a convenience to you.  

The three steps to a pandemic are illustrated in Gryphon’s Figure 6.2 for seasonal influenza.  

http://jid.oxfordjournals.org/content/early/2014/11/12/infdis.jiu530.full.pdf
http://jid.oxfordjournals.org/content/early/2014/11/12/infdis.jiu530.full.pdf
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The absolute probability of an escape from a single lab in a single year though an LAI or other routes, p1, 

is not shown in the graph. Making a reasonable guess for this absolute probability is the subject of 

Section 6-8 of the Gryphon report. For the second and third steps, the probability that the LAI will lead 

to a local outbreak is estimated by Gryphon to be about 2% for seasonal influenza, and the percentage 

of local outbreaks that will lead to a pandemic is about 20%. The probability that a single lab in a single 

year seeds a pandemic, pan1, is then  

pan1 = p1 x 0.02 x 0.2 = 0.004 p1 (1) 

The 0.004 or 0.4% figure is quoted many times throughout Chapter 6 (sometimes Gryphon uses 0.5%).  

It is the result of their analysis of risk using branching theory and the HHS-BARDA Interactive Influenza 

Model.  

Gryphon’s dividing the path from a lab escape leading to a pandemic into two steps--(1) the escape 

causes a local outbreak and (2) the local outbreak then causes a pandemic--is not necessary. A single 

infected researcher can seed a pandemic directly. From Figure 4 in the Lipsitch et al. (2003) paper, the 

probability that the single infected researcher can seed a pandemic is 10% to 30% (for R0=1.3 and 

smaller k values). Thus, the 0.4% value is likely 1/0.02 = 50-times higher due to eliminating this 

intermediate local-outbreak step. 

These are two well-established methods; and given Gryphon’s high-level mathematical and analytic 

skills, I will use the 0.4% Gryphon number to stay closer to their analysis. In Gryphon’s words, 

“Sufficient biomedical and epidemiological evidence exists to develop robust models of the initiation of an 

outbreak from the primary to the secondary cases and the expansion of this outbreak within a community 

to eventually spark a global pandemic.” 

For a “research enterprise” of 10 x 10 = 100 lab years, the probability that some lab in some year will 

seed a pandemic is approximately 100 x pan1 or 100 x 0.004 p1 = 0.4 p1. Clearly, p1 is the key probability 

to carry out the analysis with high confidence. The two parts of Gryphon’s and my analysis that are 

uncertain are values for the probabilities p1 and for the case fatality rate. 

To obtain an absolute probability for p1, in Section 6.8 Gryphon basically guesses. In Gryphon’s words,  

“…absolute risk estimates are desired. For this reason, the historical rate of laboratory acquired infections 

could be used to predict a reasonable upper bound for the frequency with which these incidents occur. 

However, the research team is unaware of any laboratory acquired infections in laboratories that study 

influenza or coronaviruses and so an absolute risk analysis will have at its foundation a weak estimate of 

the frequency at which laboratory acquired infections occur. That being said, this historical rate of 

laboratory infections can then be combined with calculated rates of laboratory acquired infections leading 

to secondary infections, local outbreaks and global pandemics from this assessment to produce an 

estimate of absolute risk.” 

The remarkable observation here is that in 100 mostly seasonal influenza BSL2 research labs over 20 

years of research, Gryphon was unable to find any reported LAIs.  Gryphon offers the following 

explanation: 

http://www.sciencemag.org/content/300/5627/1966.full.pdf
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“The project team knows of no laboratory acquired infections involving any one of these laboratories. This 

lack of a laboratory acquired infection could be due to the fact that none have occurred in that time 

frame or that some have occurred but the project team does not have access to the reports or data.”  

The report neglects additional possible reasons: asymptomatic or subclinical infections, or 

misattribution of LAI to the community. If a researcher contracts seasonal influenza, it might not be 

detected, as a high proportion of seasonal influenza is subclinical particularly among individuals w ith 

considerable levels of natural immunity or immunity from vaccinations. If it were detected clinically, it 

would likely be attributed to a community infection, not from the lab. In any case, reporting it as 

possibly an LAI would lead to time-consuming follow up.  It could be unspoken policy in seasonal 

influenza research labs to not report infections of uncertain origin given that the infected person will be 

better in few days. I find it difficult to believe that there have been no LAIs in 100 mostly BSL2 labs in 20 

years. That would be inconsistent with rates of LAI in other BSL2 labs, even in settings where 

underreporting is known to be a problem.1  

In any event, where Gryphon expected to find statistically-useful real data on LAIs in seasonal influenza 

labs, it found none. I suspect Gryphon then resorted to historical data from other labs researching other 

pathogens to obtain its range of zero to ten LAIs.  Gryphon raises a valid and important point on using 

accident data from other pathogens and laboratories.  

“very l ittle data exists on human reliability in l ife science laboratories, which drives the probability that 

laboratory acquired infections occur in the first place. Fortunately, the accidents that humans cause (or 

contribute to) in the laboratory are the same regardless of the pathogen manipulated. That is, workers 

may overfi l l  a centrifuge tube with the same frequency regardless of the pathogen in the tube, or will  sl ip 

while working with scissors during a necropsy with the s ame frequency regardless of the pathogen 

studied. Because the absolute rate at which these accidents happen and cause infections is not supported 

by robust data, absolute estimates of the rate of laboratory acquired infections cannot be made using the 

method described in this report.” 

Lacking real data, Gryphon makes an educated guess that perhaps three LAIs did occur in the hundred 

mostly seasonal influenza labs over the twenty years. Gryphon calculates 

“Across all  100 laboratories…if the assumption is made that three LAIs have surreptitiously occurred, then 

…a global pandemic could be triggered once every 750-5,000 years.” 

Gryphon chooses to report its findings as “return periods” in years, not probabilities. Return periods are 

the reciprocal of probabilities per year. My problem with return periods is that they can fool you into 

thinking something is safe when it is not when consequences are considered. It is necessary to stick to 

the more fundamental probabilities for calculations.   

For seasonal influenza, with Gryphon’s guess of 3 LAIs in 20 x 100 = 2,000 lab years, the probability of an 

LAI (escape) per lab per year is p1 = 3/2,000 = 1.5 x 10-3. (Three LAIs in over 2,000 lab years seems 

conservative to me, there were likely more.) Thus, the return period for one lab in one year is 1/p1 = 667 

years for an LAI to occur. This may seem like the experiments are safe, as they will be completed in 

                                                                 
1 Marc Lipsitch contributed to this paragraph 

http://doi.org/10.1128/CMR.00014-08
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perhaps 10 years, well short of the return period. But looked at another way, in 20 years this means that 

there are three LAIs, where each one has a not-insignificant chance of causing a seasonal influenza 

pandemic. I would not accept those odds.    

What is the probability, p1,HPAI , for research on mtHPAI?  I assume that research on mtHPAI is conducted 

in BSL3 labs using the level of biosafety for research on SARS, as SARS has a case -fatality rate of around 

10% considerable caution is warranted. Gryphon lists relative probabilities compared to work with 

seasonal influenza in their Table 6.2, reproduced here.  

Before using data from Table 6.2, this is a good place to state what I view as a major shortcoming in the 

Gryphon report. Sources of data and calculations to obtain it are not referenced throughout Chapter 6. 

Are the sources not referenced in the Supplementary material? In the published literature? In 

spreadsheets available from Gryphon?  In Table 6.2, for instance, the caption could have provided 

references. Thus, we don’t know how solid or significant various pieces of data are, unless Gryphon 

chooses to discuss it. I suspect that Gryphon could have used much more time in preparing its report.   

Furthermore, Gryphon ignores the frequency of accidents over the years in labs researching Select 

Agents compiled by the CDC in 2013. Gryphon’s analysis also ignores the highly publicized recent 

accidents in the CDC lab. While none of these accidents involved seasonal influenza, somewhere in 

Chapter 6 they should have been acknowledged and incorporated into their analysis. It is unclear why 

guesses well below the empiric rate of LAI should be used for a risk analysis. Nonetheless, in what 

follows, Gryphon’s numbers are accepted for the sake of argument.  

From Table 6.2, the probability of an LAI in a SARS lab is a factor about 0.03 times that of seasonal 

influenza. Specifically, p1,HPAI = 0.03 x 1.5 x 10-3 = 4.50 x 10-5 for a SARS or mtHPAI lab where p1,HPAI is the 

probability of an LAI for a single lab for a single year. The probability of a pandemic from a single lab in a 

single year, pan1, is  

pan1 = 0.004 x p1,HPAI = 0.004 x 4.50 x 10-5 = 1.8 x 10-7 
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As an illustration, I conservatively estimate 10 labs conducting mtHPAI research for 10 years (100 lab 

years),2 each with the laboratory safety of a SARS lab. The probability that the research enterprise will 

seed a pandemic, RE, is approximately 

RE = 100 x pan1 = 1.8 x 10-5 

The return period, 1/RE, is 55.6 thousand years, which would seem to make the research very safe if it 

were not for the potential consequences of millions of fatalities.  

The likelihood-weighted pandemic risk, LWR, is given by 

LWR = (Probability of a Pandemic) x (Consequences of a Pandemic) 

Consequences are restricted to fatalities in this analysis. The case fatality rate was chosen to be 5%, 

which is twelve-fold less than the World Health Organization’s accepted case fatality rate of 60%. For a 

pandemic infecting 25% of the world’s population of 7.3 billion, the number of fatalities, F, would be  

F = 7.3 billion x 0.25 x 0.05 = 90 million.  

With these numbers, the likelihood-weighted fatalities, LWF, for the research enterprise is  

LWF = RE x F = (1.8 x 10-05) x (90 x 106) = 1,640. 

The Likelihood-weighted fatalities for a single lab in a single year is 1,640/100 = 16.4, which I call the 

“fatality burden” for the single lab in a year. As pointed out earlier this fatality burden is likely 1/.02 or 

50 times higher. To put this fatality burden in perspective, no Institutional Review Board tasked with 

assessing human subject research would approve a proposed research project with an expected 16.4 

fatalities per year (or 50 x 16.4 = 820 fatalities per year, accounting for the 50-fold error discussed 

above). There are research approaches not involving live mtHPAI for elucidating the molecular virology 

of airborne transmission. Such safe research approaches ought to be employed, and research with lab-

made, airborne-transmissible, live mtHPAI be banned. 

One point still needs to be discussed, case fatality rate. The 5% case fatality rate used in this analysis is 

much higher than the small fraction of 1% claimed by Morens and Taubenberger. There are well-

documented studies (for instance, here and here) that claim the case fatality rate is not low but close to 

the 60% often quoted for wild type H5N1 HPAI. But the airborne-transmissible mtHPAI, a key focus of 

the NIH deliberative process, are not wild type viruses. They infect lung to lung via the airborne route. 

We do not know the case-fatality rate for these strains. It could be quite high, perhaps over 60%. So, 

arguments over case fatality rate for wild-type HPAI are likely moot. Because the potential 

consequences in morbidity and mortality are potentially high, caution dictates instituting a ban on 

making and researching live airborne-transmissible mtHPAI.   

2 Gryphon estimates “approximately 40 research groups in the US because these groups have been performing, or  
have the capacity to perform, certain types of GOF experiments involving influenza, MERS, and SARS viruses. This 
maximum number is supported by the case studies examined which showed that a new discovery in virology may 

proliferate to as few as one and as  many as 70 new groups around the world within 10-15 years.” 

http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001646
http://jid.oxfordjournals.org/content/early/2014/11/12/infdis.jiu530.full.pdf
http://cid.oxfordjournals.org/content/early/2013/02/26/cid.cit047.full.pdf
http://www.sciencemag.org/content/336/6088/1506.2.full
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The Gryphon report seems to dismiss gain-of-function studies in SARS and MERS, by assuming that 

mitigation measures such as quarantine should prevent a large outbreak. SARS has about an eight-day 

incubation period before an infected person can transmit infection. Timely and strong mitigation  

measures may be possible in developed nations, but we need only to look at the Ebola epidemic in the 

poor and war-torn African nations to understand the potential for large outbreaks. GOF studies in SARS 

and MERS should be looked at very carefully and many perhaps banned as well.  
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Written comments for NSABB meeting Jan 7-8, 2016  

Marc Lipsitch, DPhil 

Harvard T.H. Chan School of Public Health 

Cofounder, Cambridge Working Group 

Contains original written comments submitted December 31, 2015 plus additional comments (on benefits) 

submitted January 3, 2016. Additional comments added to this version concern the Benefit Assessment and  

are in dark red font. 

Dear Chairman Stanley and Members of the NSABB: 

I am pleased to have the opportunity to offer written comments pertinent to the upcoming 

meeting of the Board, specifically concerning the Risk-Benefit Assessment provided by 

Gryphon Scientific and the Working Paper Draft dated December 23, 2015 by the NSABB 

in response to the RBA. I consider these in order and conclude with some comments on the 

process. My comments are in no sense a complete evaluation of any of these documents, 

given their enormous length and the short time available. I may choose to submit additional 

comments at a later date. These are simply my comments on the most important issues I 

have noticed in the time available. 

In these comments I make reference to written comments submitted by other members of 

the public.  I will not reiterate the details of their arguments, but I register my agreement 

with them in particular cases. 
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I. Comments on the NSABB working paper (WP) 

Comment I.1. Overall, the working paper accurately identifies that the research involving a 

reasonably anticipated creation of a strain combining high virulence and high transmissibility 

is the central “Gain of Function of concern” research that should be the focus of scrutiny. 

That has been apparent since the start of this process, and it was the NSABB that broadened 

the charge of Gryphon to include many less-risky experiments. The NSABB has now 

appropriately narrowed the focus to GOF of concern.   

Comment I.2. The scope of GOF of concern identified by the NSABB, however, is unduly 

narrow. It includes as a condition for GOFoc, not only combined virulence and 

transmissibility, but also the ability to evade countermeasures. This is inappropriate because 

countermeasure availability for a transmissible, virulent strain produced by GOF is not 

guaranteed even to the US, and timely countermeasures will be unavailable for the vast 

majority of the world. Thus even a strain susceptible to antivirals and to immunity produced 

by a hypothetical vaccine could do tremendous damage. Resistance to countermeasures 

should be deleted from the requirements for GoFoc. 

Comment I.3. The WP fundamentally fails to answer the question posed in the NSABB’s own 

Principle 9 to determine “whether there are certain studies that should not be conducted 

under any circumstances, and if so, articulate the critical characteristics of such studies.” 

Instead, it states “There are life sciences research studies that should not be conducted on 

ethical or public health grounds if the potential risks associated with the study are not 

justified by the potential benefits” (p. 4). This is an abdication of responsibility given 

that the Working Paper is a response to a 1000-page RBA.  

Comment I.4. Given the findings of the RBA, the most important of which is that a single 

year of BSL3 work on mammalian-transmissible high-path avian influenza has an expected 

fatality toll of some 50+ lives, creating mammalian-transmissible avian influenza is 

GOF of the highest concern and should not be undertaken. Similarly, creation of novel 

coronaviruses with transmissibility similar to SARS have, by Gryphon’s reasoning, an 

expected toll of >10 lives per laboratory-year. This also is research that should not be 
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undertaken, by Gryphon’s own reasoning (here I rely heavily on the Public Comments 

submitted by Lynn Klotz). As noted by Klotz, no Institutional Review Board would approve 

a research plan with an expected fatality toll in this range. The fact that the expected fatality 

toll is in this case a low probability of a catastrophic death toll should, if anything, be an even 

stronger bar to such activities. 

Comment I.5. Recommendation 2, that “In general, oversight mechanisms for GOF studies of 

concern should be incorporated into existing policy frameworks” should be modified or 

replaced. There is strong evidence that existing policy frameworks are inadequate  to 

regulate GOF of concern. That evidence includes the following: 

• Prior to the Funding Pause in October 2014, HHS had put in place a Framework for

review of H5N1 GOF research [1] and later for H7N9 GOF research[2]. These

frameworks were inadequate in that (i) no formal risk or benefit assessment (ie

nothing quantitative) was done when HHS considered these studies [this I have

heard from a participant in the review]; (ii) the review was done in private with no

public input; (iii) the same day that the H7N9 framework was published [2], Fouchier

and colleagues published a paper describing HHS-sponsored GOF research on

H7N9 (see http://comments.sciencemag.org/content/10.1126/science.1244158).

This is prima facie evidence of the inadequacy of the Frameworks.

• During the funding pause, Baric and colleagues published a paper [3] describing

NIH-funded experiments that by any standard met the terms of the funding pause:

“may be reasonably anticipated to confer attributes to influenza, MERS, or SARS

viruses such that the virus would have enhanced pathogenicity and/or

transmissibility in mammals via the respiratory route.” While the circumstances

surrounding this work (in particular why it was permitted under the funding pause)

have not been publicly described, this is clear evidence that even enhanced scrutiny

may be circumvented by NIH as funder and/or an investigator.

• These instances, along with common sense, indicate that placing NIH or CDC (both

direct funders and in the case of CDC, performers of GOF of concern research) as

the judges of what may and may not be performed is a direct conflict of interest and

is not a way to arrive at impartial judgments.
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Given these considerations, an interagency task force that receives input from HHS 

but is independent of it seems much preferable to existing mechanisms[4]. 

Expansion of the Select Agent rule to prohibit GOF of concern without the specific 

consent of such a board would be a possible policy solution. 

Comment I.6. The suggestion to use existing regulatory approaches for regulating GOF 

of concern requires that institutional oversight have the capacity to deal with this 

topic, making fine distinctions that have not yet been defined, much less codified in 

ways that can be applied at the institutional level. There is no reason to think that 

Institutional Biosafety Committees have the requisite expertise to perform risk-benefit 

evaluations on this scale. As an example, the minutes of the University of Wisconsin IBC 

obtained by Nature for GOF work by Prof. Kawaoka 

(http://www.nature.com/polopoly_fs/7.18249!/file/WISC_Review.pdf) contain no 

numerical estimates of risk (that is to say, do not perform risk assessment, although they 

assert on p. 1 that it includes a risk benefit assessment) and accept uncritically all assertions 

of the investigator about benefits of the proposed work, including false statements (“The 

proposed research will determine the likelihood of an influenza virus similar to the 1918 

pandemic strain of [sic] emerging naturally.” The research has been published, and that 

likelihood has not been determined. Thus the benefit assessment cannot be considered 

adequate either. This further demonstrates the inadequacy of existing regulatory mechanisms to deal with 

GOF of concern. 
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II. Comments on the Gryphon Risk-Benefit Assessment (RBA) 

Comments on Biosafety Risk.  

Comment II.1. There is a presumption in the RBA, starting with the Executive Summary, that 

experiments with the pandemic H1N1 strain of 1918 constitute an acceptable level of risk 

against which other experiments should be compared. Moreover, it is stated (section 1.1) 

that “ No GoF experiment is likely to create a strain riskier than work with wild-type 1918 

H1N1.” Both the assumption that this level of risk is acceptable, and the claim that 

no GOF experiment is likely to create a strain riskier than work with wt 1918 H1N1, 

are unjustified. The source of either claim is unclear, and in particular the claim that no 

more dangerous strain exists is based on a misreading of the literature on H1N1 case-fatality 

risk (see comment below). The quoted statement also directly contradicts the statement 

(RBA p. 78-9): “In short, a strain of influenza virus that is as transmissible (or to which the 

population has as little minimal immunity) as newly emerged pandemic strains WHILE 

leading to a case fatality rate of more than 5%, would pose more of a risk of a global 

pandemic than any wild type strain heretofore identified. No experiments that are likely to 

be conducted under the rubric of GoF research will drive risk more than this combination of 

traits or significantly increase the risk of a laboratory acquired infection.” 

Comment II.2. The RBA appropriately identifies creation of novel viruses combining 

mammalian virulence with mammalian transmissibility as the most risk-enhancing 

experiments (Figure 6.1).  Notably, it does not add “resistance to countermeasures” to this 

category, although it does note that resistance to countermeasures would further enhance the 

risk of such experiments in the developed world, where countermeasures might be available. 

I recommend that the NSABB adhere to this classification, without requiring 

resistance to countermeasures, when defining GOF of concern. 

Comment II.3. Notwithstanding the serious flaws in the analysis that lead to an underestimate 

of the risk of such experiments, I draw the NSABB’s attention to the fact that: Using 

Gryphon’s own numbers, the expected fatality toll from a lab-year of coronavirus 

experimentation with enhanced transmissibility in BSL3 is approximately 16 fatalities 
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(Written comments of Lynn Klotz to the NSABB, December 2015).  A corresponding 

calculation for mammalian-transmissible avian influenza would be around 50 fatalities. 

Absent an exceptionally compelling prospect of life-saving, justly distributed 

benefits, this conclusion from the RBA merits the immediate discontinuation of 

experiments meeting the definition of GOF of Concern proposed by the NSABB, 

with the modification suggested above to remove the requirement for escaping 

countermeasures. 

Comment II.4. The RBA contains a number of erroneous parameter assumptions that lower 

the estimate of risk of various experiments relative to appropriate estimates. These are 

shown in a table below. 
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Table 1: Errors in the Risk Assessment Leading to Underestimate of Risk 

Assumption Source of Error and corrected 
assumption 

Impact on risk 
estimates 

CFR of 1918 influenza 
is 10-20% of infected 
persons (Table S7 in 
supplement 
http://www.gryphons
cientific.com/wp-
content/uploads/2015
/12/Supplemental-
info-disease-course-of-
influenza.pdf) 

Misreading of a graph in the reference 
cited, ref 82. Actual values are mainly in 
the range of 0.5%-3% of those with 
clinical disease (except for extremes of 
age). This is therefore a 6-20x 
overestimate, not accounting for medical 
improvements and larger denominator of 
asymptomatic cases) 

Allegedly acceptable 
risk of experiments 
with 1918 pandemic 
flu are significantly 
overstated, raising the 
bar for what should 
be permitted to a 
much higher level and 
seemingly justifying 
false statements like 
that noted in 
Comment II.1. 

CFR of influenza is 
0.0001%-0.00043% of 
those infected (Table 
S7 in supplement 
http://www.gryphons
cientific.com/wp-
content/uploads/2015
/12/Supplemental-
info-disease-course-of-
influenza.pdf) 

Error source unclear. Actual estimate 
from authoritative systematic review [5] is 
0.001%-0.010%. Thus this is more than a 
10x error. 

Suggests 
manipulations of 
seasonal influenza 
have smaller risk than 
they do. 

R0 of SARS is 1.5, 
may go as low as <1 
(http://www.gryphon
scientific.com/wp-
content/uploads/2015
/12/Supplemental-
information-R0-of-
CoV.pdf).  

This seems to result from a combination 
of not understanding what R0 is (it does 
not incorporate the later stages of the 
epidemic or the impact of control 
measures), especially as used in a 
branching process. Averaging over 
different phases of the epidemic is 
completely inappropriate. Two of the 
three authoritative estimates of R0 are not 
cited; with Riley (cited) they all estimated 
approximately 3.0 [6-8] 

Significantly 
underestimates 
severity of SARS 
outbreaks 

Control measures 
(community 
mitigation) will be 
effective 

There is no evidence of this in modern 
influenza pandemics 

Underestimates 
severity and 
probability of 
pandemic from 
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modified influenza 
strains 

Assumes that all event 
trees for LAI happen 
in the source lab at the 
specified biosecurity 
level 

Errors with a probability of leading to a 
LAI have repeatedly, consistently 
occurred outside the source lab, usually at 
a lower BSL. For example, 2014 CDC 
anthrax exposure occurred in BSL2 after 
inadequate decontamination; 2014 CDC 
HPAI exposure occurred outside source 
lab (though fortunately at BSL3) due to 
contamination of sample; 2014 CDC 
Ebola exposure occurred at BSL2 due to 
falsely assumed decontamination and 
removal to lower BSL; 2015 DOD 
anthrax exposures occurred in conditions 
designed for inactivated anthrax because 
of lack of proper inactivation. 

This leads to neglect 
of a fault tree that 
routinely occurs in 
top US government 
labs, in which the 
probability of LAI is 
higher, the likelihood 
of its going 
undetected is higher, 
the likelihood of 
having prophylactic 
measures in place for 
laboratorians is lower, 
and thus the risk of 
outbreak and escaping 
local control is higher. 
For more details, see 
[9].  

Probability that a 
single LAI with a 
pandemic-capable 
influenza triggers a 
pandemic is 0.4%. 

Other branching process models, which 
account for negative-binomial 
overdispersion, find estimates of 5-60%[6, 
10, 11] 

Vastly underestimates 
by 1-2 orders of 
magnitude all risks. 

 

Comments on biosecurity 

These may be supplied at a later date when time allows.  

 

Comments on benefits of GOF 

Comment II. 5. A very good feature of the BA is the consideration of alternatives to GOF 

experiments to either answer the same scientific questions or achieve similar public health 

benefits in a different way. Had appropriate skepticism been applied to the claims of those 

performing and sponsoring GOF research, these alternatives would have proven far more 
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compelling than the Benefit Assessment suggests. The extreme skew of the experts 

consulted for the Benefit Assessment (see Section III below), combined with a 

surprisingly credulous evaluation of their claims, leaves the BA with a number of 

statements that do not stand up to scrutiny.  

Comment II.6. The vast majority of the public health benefits asserted for GOF experiments 

are for the development of costly countermeasures, including vaccines and antiviral drugs.  

These benefits will be limited to the wealthiest populations, which have access to the 

newest drugs and vaccines. This problem is recognized in the BA, for example with 

respect to antiviral development in the statement (p. 438): “In sum, although U.S. policy 

supports the donation of influenza antivirals in the event of a pandemic, the relatively small 

number of doses donated in comparison to the global need in the event of a pandemic 

means that developing countries would face shortages, which would in turn exacerbate poor 

usage in-country.” In the case of pandemic preparedness benefits, similar statements are 

made (pp. 442 and 444) In contrast, the risks of GOF research, which are distributed 

globally and if anything will fall harder on lower-resource populations, [12], As recently as 

2009, developing countries had little access to antivirals or vaccines until long after the peak 

of pandemic risk.  In this sense, GOF  experiments unjustly require unconsenting 

populations to bear pandemic risk while promising them no realistic prospect of 

benefit. This is a serious and independent ethical objection to such research, which 

is not adequately addressed in the separated ethical analysis commissioned by 

NSABB. 

 

Comment II.7. At multiple points in the BA and in the corresponding section of the Executive 

Summary (1.4), there are statements that particular types of experiments involving the 

evasion of novel therapeutics or vaccines involve no human health risk because the 

countermeasures are not yet extant. This statement is false unless one assumes that the 

immunity produced by novel vaccines, and the protection by novel treatments, is unrelated 

to that produced by existing natural exposure or vaccines (for immunity) or antivirals (for 

resistance). Vaccine-related immunity and natural immunity may involve the same epitopes 

(especially as vaccine development is often based on observations of naturally acquired 

immunity), and cross-resistance between novel and existing antivirals within a class is 

expected, just as cross-resistance within existing classes (eg zanamavir and oseltamivir, or 

ramkissoonkr
Typewritten Text
Marc Lipsitch, D.Phil.                                                                                                        January 3, 2016



Lipsitch	  NSABB	  Comments	  submitted	  Dec.	  31,	  2015,	  updated	  January	  3,	  2016	  	   	  	  
	  

10	  

rimantadine and amantadine) can occur with the same mutation.  In summary, these 

statements -- that GOF to evade countermeasures not yet available has no human 

health risk -- are unjustified and tend to underestimate the risk of corresponding 

GOF experiments. 

 

Comment II.8. Virtually all of the benefits of GOF experiments described in the Benefit 

Assessment are characterized as not unique to GOF (Table 9.1, 3rd column). This is extremely 

important, as it means that the Benefit Assessment characterizes nearly all of the claimed 

benefits as being achievable by alternative means. While some of these alternative means 

involve localized risk of infection of a few laboratory personnel, these risks are minimal in 

comparison to pandemic risk. Thus the BA implies that nearly all of the benefits of GOF 

(especially of GOF of concern) could be achieved with alternatives that avoid the vast 

majority of GOF risk. This finding creates a strong presumption in favor of 

alternative approaches [13]. Indeed, under such circumstances, I would argue it is 

unethical to perform GOF of concern experiments[14].  

 

Comment II.9. It is stated (Section 1.4, p. 6) that “GoF approaches that enhance virulence 

represent the most efficient and effective strategy for discovering novel virulence factors, 

which may be good targets for new therapeutics.” This does not make sense. If the virulence 

factors found are not present in naturally circulating strains, then finding changes that could 

result in increased virulence could only facilitate the development of therapeutics for strains 

that do not exist. Development of therapeutics for nonexistent strains would be a 

highly speculative activity with little likelihood of being supported in the absence of 

a foreseeable market.  

 

Comment II.10. The most important unique benefit asserted for GOF of concern 

(enhancement of mammalian transmissibility of avian influenza) is informing pandemic risk 

assessment and prioritization of countermeasures. The BA asserts these are of particular 

importance in rapid risk assessment and prioritization: “GoF data play an important role in 

rapid risk assessments when novel flu viruses first emerge in human populations due to the 

early availability of sequence data. These risk assessments facilitate more rapid initiation of 

response activities such as pre-pandemic vaccine development” (p. 244). 
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The assertion of these unique benefits represents an uncritical acceptance of the assertions 

of GOF proponents that is contrary to the evidence. The assertion has four fatal flaws: 

1. Every mutation cited by GOF proponents as having been discovered in GOF 

experiments and used to prioritize pandemic response [15, 16] has been found 

(in most cases prior to the GOF studies) in a non-dangerous, non-GOF study 

and identified as a predictor of pandemic risk. Thus the claim of uniqueness is 

unjustified (see Table below). Alt-GOF can, and indeed have, identified mutations 

and phenotypes of concern.  

2. While it is true that GOF-identified mutations have been used to inform surveillance 

and preparedness strategies, there is no evidence that the use of such findings 

has improved the accuracy of these strategies. Using information is different 

from using it productively. There is no case in which a pandemic has been 

anticipated using GOF-derived data. The evidence that decisions are improved is 

weakened even further by the fact that many GOF mutations have highly context-

dependent effects, so that they may or may not be predictive in actual wildtype 

strains [17, 18]. 

3. GOF data may be misleading, resulting in worse not better decisions. In the 

one case when a pandemic has emerged during the era of widespread virus 

sequencing (2009) it lacked the mutation PB2 E627K[17], which has been identified 

as perhaps the most important single GOF mutation for mammalian adaptation [19]. 

Surveillance did not identify this virus in swine before it became pandemic, but had it 

been identified, use of GOF data would have incorrectly classified it as low risk. 

Ruling out one of the four strains that caused a pandemic in a century as low risk 

would be a remarkably large error. Incidentally, this story also highlights the 

uselessness of any genetic information when surveillance does not catch a strain 

before it emerges. No pandemic strain has ever been discovered in animals before it 

caused a pandemic. 

4. The accuracy of ferrets in predicting human transmissibility is imperfect, though they 

are the best available model [20]. Indeed, several GOF researchers and 

proponents have said in public meetings that they expect the strains isolated 

from ferret transmission experiments would not be readily transmissible in 
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humans. This uncertainty nullifies or even negates the benefit for pandemic 

preparedness, because mutations identified in these studies, which are being used as 

positive predictors of human pandemic potential, are in fact uncertain predictors and may not 

indicate human transmissibility. This could mean that strains with little human 

pandemic potential are tagged for special prevention efforts, and/or that strains with 

different genetic profiles that are actually high-risk are identified as low-risk and 

deprioritized. Notably, this uncertainty makes the use of such mutations highly 

impractical for decision-making, yet it does not nullify the risk presented by these 

strains. It negates or nullifies the benefit, and yet only reduces the risk, because the 

statement that the GOF strains would not be pandemic-capable in humans are 

informed guesses, which may be wrong. 
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Table 2: Non-uniqueness of benefits for GOF of concern studies for pandemic 

response 

Mutation claimed to be 
significant based on GOF by 
Davis [15]or Schultz-Cherry 
[16] 

Prior studies not involving PPP 
creation that identified these 
mutations 

Counterexamples 

H5 &H7N9 HA Q222L HA [21-23] 
[18, 24-26] 
 

CONTEXT 
DEPENDENCE: 
Changes do not 
quantitatively shift 
receptor binding in related 
H5 strains [18] 

H5N1 HA S133A S135N  S123P 
S155N 

[23, 27]  

H7N9 HA T156A, Q222L [28, 29]  

PB2 E627K, D701N [30] 
 

MISLEADING 
INFERENCE: Both 
absent in 2009pdm [17].  
Would have led to its 
misclassification as low 
risk 

 

Comment II.11. I endorse the critiques submitted as comments to the NSABB by Dr. Stanley 

Plotkin of the asserted benefits of GOF experiments. These represent further examples of 

the widespread exaggeration of benefits and downplaying of alt-GOF in the Benefit 

Assessment. I will not recapitulate these here but simply incorporate them by reference to 

his remarks. 
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III. Comments on the NSABB process 

On the whole, I would characterize the process of the RBA development as distinctly 

unwelcoming of public participation, and as heavily weighted in favor of those who do and 

fund GOF of concern research. Major shortcomings include the following: 

• At all in-person meetings of the NSABB including the upcoming one, public 

comment has been possible only in writing or in person, but not in real time by any 

electronic medium. This excludes many persons who may wish to comment in real 

time on the proceedings but do not have the ability to attend in person. 

• The development of the RBA included site visits and conversations with many 

investigators in 14 labs, most of which do GOF research. The benefit assessment in 

particular received more than 80 percent of its input from scientists who do PPP 

research or representatives of agencies that fund it (RBA Fig. 9.3). In contrast, only 

about 10 (12%) of those interviewed for the benefit assessment were persons who 

have expressed reservations about RBA research. 

• The timeline for public comment was extremely short, with the NSABB waiting 

apparently 2 weeks from the time it saw Gryphon’s RBA until it posted it publicly, 

and then only 1 month (including Christmas and New Year’s) before its meeting. 

There were only 8 days including Christmas from the release of NSABB’s draft 

working paper to the deadline for public comments to be submitted and seen by the 

NSABB members.  

• The unbalanced representation of GOF researchers/funders versus those who have 

raised concerns is continued in the agenda for the January 7-8 meeting. 3 outspoken 

critics are on the panels, plus one additional member of the Cambridge Working 

Group; 9-10 funders or researchers of GOF studies are speaking. This imbalance 

was raised in plenty of time to the NSABB leadership, which chose not to address 

the problem. 

Overall, it is difficult to see this process as having been designed to maximize public input or 

to achieve balance between proponents and critics of GOF, or indeed to address the 
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inherent conflicts of interest of those whose research or funding portfolios are at issue in the 

discussion.  
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January 3, 2016 
 
National Science Advisory Board for Biosecurity 
Office of Science Policy, OD 
Rockledge 1, Suite 750 
6705 Rockledge Drive 
Bethesda, MD 20817 
 
Dear Chairman Stanley and Members of the NSABB: 
 

I am writing to express my support for the comments submitted by Marc Lipsitch, Stanley Plotkin, 
and Lynn Klotz.  I am deeply concerned by the potential fatalities that could result from accidental 
laboratory infections that might occur in a laboratory conducting gain-of-function research on influenza 
and other infectious diseases.  The number of accidental releases of potentially fatal pathogens in recent 
years has demonstrated unequivocally that human error is inevitable and impossible to completely 
eliminate from experiments with deadly pathogens.   Specifically, I agree with Dr. Lipsitch that resistance 
to countermeasures should be deleted from the requirements for Gain of Function of concern research.  I 
concur that the benefits of this research are overestimated, and that the risks are being borne by non-
consenting members of the public and disproportionately by those in developing nations that would not be 
able to implement countermeasures.  
 

Thank you for taking these concerns seriously and including the voices of concerned scientists in 
your deliberations on how to address the potential dangers to the public from GOF research. 
 

Sincerely yours, 
 
 

 
   Carlos S. Moreno, Ph.D. 
   Associate Professor 
   Department of Pathology and Laboratory Medicine 
   Emory University School of Medicine 
 
   cmoreno@emory.edu 
   Whitehead Bldg, Rm 105J 

615 Michael St. 
Atlanta, GA 30322 
404-712-2809 (Ph) 
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From: Nariyoshi Shinomiya [mailto:shinomi@ndmc.ac.jp]  
Sent: Monday, January 04, 2016 3:43 AM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov>; Viggiani, 
Christopher (NIH/OD) [E] <christopher.viggiani@nih.gov> 
Cc: 'Husbands, Jo' <JHusband@nas.edu> 
Subject: Written comment to the NSABB meeting 
Importance: High 

Christopher Viggiani, Ph.D. 
Executive Director, NSABB 
NIH Office of Science Policy 

Dear Dr. Christopher Viggiani, 
(CC to Dr. Jo Husbands) 

I am a person who were invited by Dr. Amy Patterson to the 2012’s workshop on “Gain-
of-Function (GOF) Research on Highly Pathogenic Avian Influenza (HPAI) H5N1 
Viruses” as a panelist. Since then I have been having a strong interest in this topic. This 
time I got the information about the NSABB meeting from Dr. Jo Husbands. 
Unfortunately, I cannot attend the meeting because of my tight schedule. She 
suggested me to make some comment to the meeting. Here I send my comment about 
the issue of GOF studies. I hope it is taken up in the session of Public Comment Period 
or so. 

I hope my comment reaches you in time. 

Best regards, 
Nariyoshi Shinomiya 

************************************************************************* 
Nariyoshi Shinomiya, M.D., Ph.D. 
Professor 
Department of Integrative Physiology and Bio-Nano Medicine 
National Defense Medical College 
3-2 Namiki, Tokorozawa, Saitama 359-8513 
Japan 
Tel: +81-4-2995-1482 
Fax: +81-4-2996-5187 
email: shinomi@ndmc.ac.jp 
************************************************************************* 
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A comment from the viewpoint of balance between scientific advancement and risks 
to the society 
 
by Nariyoshi Shinomiya 
Professor, Department of Integrative Physiology and Bio-Nano Medicine 
National Defense Medical College, Japan 
 
 
Mr. Chairman, distinguished representatives of the NSABB, and participants in the 
symposium, 
 
It’s my pleasure if I could have a chance to make a comment in such an important 
meeting about gain-of-function (GOF) studies. 
 
In collaboration with the group of the University of Bradford, UK, our research group 
has developed a biosecurity education module for scientists which is translated into 
may languages and used worldwide. In my school the biosecurity education is very 
successful; the educational programs for undergraduates as well as graduate course 
students are now dealt with a regular subject and supported by the faculty members. I 
lead a symposium related to “dual use research of concern (DURC) issues” in the 
Japan Association for Bioethics every year from 2011, in which many participants 
have an interest in this issue and join the discussion. 
 
As many of you may know, after we introduced the discussion of this issue several 
years ago, the Science Council of Japan revised a code of conduct for scientists in 
which an article has been added as one of the most important standards that the 
scientists should think about. The article says “Dual use concern of scientific 
research: The scientists should recognize that their research results might be used for 
malign destructive purposes against their will, so when they perform research 
activities and make their results public, they select appropriate measures and 
methods which are acceptable to the society (the original sentence is written in 
Japanese).” Also, the Center of Research and Development Strategy, Japan Science 
& Technology Agency released a book for strategic proposal entitled “Preparedness 
Framework and Its Governance of Dual Use Research of Concern for Promising 
Progress of Life Sciences”. However, those efforts just showed a general instruction 
and a framework. So a precise explanation and a scenario setting in each case of 
DURC should be added. 
 
Here, I would like to make a comment about GOF studies from the viewpoint of 
balance between scientific advancement and risks to the society. 
 
I believe the freedom of research activities should be guaranteed to the maximum 
within professional ethics, yet the following points should be considered. 
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Nariyoshi Shinomiya, M.D., Ph.D. January 4, 2016 

1. In the risk-benefit analysis, a way of thinking or a condition that the benefit
exceeds the risk should be explained in plain words to lay persons. Sometimes
the concept, recognition, or perception of risks is quite different among people,
and may change depending on the situation. The same thing can be said about
the benefits. So, not abstraction but specific idea in each case should be
provided.

2. What are real risks in each GOF study? Possible scenarios should be provided,
and the influence of the risks needs to be analyzed with accuracy. Are the risks
acceptable to the society? If the benefits are considered to exceed the risks, the
researchers should ask the society about their research idea and need to get
people’s consent.

3. It is important for mass media to inform the society about the facts of GOF studies
because mass media is the main source for people to get information of this sort.
Some mass media may have their own opinions and off course the freedom of
speech should be considered, yet information without a bias/arbitrary expression
is a priority matter.

4. Similar to nuclear or chemical weapons there is no going back once we get a thing
in our hands. So, before making new infectious agents we should deliberate upon
the GOF studies. Not only the control of a new infectious agent itself but also the
regulation of the information how to make it should be considered as the subject
of this issue.

I hope these points are extensively discussed, and clear conclusions are provided in 
the NSABB meeting. 

Thank you, Mr. Chairman, distinguished representatives of the NSABB, and 
participants in the symposium. 
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From: Steven [mailto:steven.salzberg@gmail.com] On Behalf Of Steven Salzberg 
Sent: Tuesday, January 05, 2016 3:26 PM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Cc: Steven Salzberg <salzberg@jhu.edu> 
Subject: comments on risks and benefits of gain-of-function research in the life sciences 
 
Dear NSABB, 
 
Please accept the attached letter as my comments on the risk-benefit assessment provided 
by Gryphon Scientific and the Working Paper Draft of Dec 23 by the NSABB. 
 
My comments are very brief, but given the time constraints I didn't have time to write 
more. Nonetheless I feel this is such a critical issue that I wanted to at least register 
my grave concerns about the continuing efforts by a small number of scientists to  
create highly virulent viruses in their laboratories. 
 
Sincerely, 
Steven Salzberg 
--  
 
Steven L. Salzberg, Ph.D.  

Bloomberg Distinguished Professor of Biomedical Engineering, Computer Science, and Biostatistics 

Director, Center for Computational Biology 

McKusick-Nathans Institute of Genetic Medicine 

Johns Hopkins University  

Welch Medical Library, 1900 E. Monument St., Rm 107, Baltimore, MD 21205  

Phone: 410-614-6112   Email: salzberg@jhu.edu  

Website: salzberg-lab.org 

Forbes column: forbes.com/sites/stevensalzberg/ 

Blog: genome.fieldofscience.com 

 

mailto:salzberg@jhu.edu
http://salzberg-lab.org/
http://www.forbes.com/sites/stevensalzberg/
http://genome.fieldofscience.com/
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January 5, 2015 
 
Dear Chairman Stanley and Members of the NSABB: 
I’m writing to express my strong support for the comments submitted by Dr. Mark Lipitsch, which I have 
read closely and with which I agree in almost every detail. I am very concerned that the continuing gain-of-
function research on influenza viruses, and more recently on other viruses, presents extremely serious risks to 
the public health. As a former influenza researcher myself, I also concur with Dr. Lipitsch and others that the 
benefits of gain-of-function research are minimal at best. These minimal benefits could easily and far more 
safely be obtained through other avenues of research. 
 
In addition to my primary research at Hopkins, I also write a popular science blog at Forbes magazine, where 
I expressed grave concerns about this topic in August 2013, in an article that had over 50,000 hits (see 
http://www.forbes.com/sites/stevensalzberg/2013/08/08/scientists-will-create-a-deadly-new-flu-strain-just-
to-prove-they-can/). As I wrote then, it seems clear that some of the scientists leading the GOF research on 
influenza are doing it primarily for the publicity and acclaim (including publication in high-profile journals), 
while downplaying the risks. Their primary justification for their work–that lab-created influenza strains will 
teach us how to avoid or treat future pandemics–has no evidence to support it.  
 
I am pleased that the U.S. government has called for a pause in this research, and I strongly urge you to 
recommend that this pause become permanent. Continuing research that is intended to make influenza or 
other viruses more infectious, or more deadly, carries great risks and almost no practical benefits. 
 
Sincerely, 
 
 
 
Steven Salzberg, Ph.D.  
Bloomberg Distinguished Professor of Biomedical Engineering, Computer Science, and Biostatistics 
Director, Center for Computational Biology 
McKusick-Nathans Institute of Genetic Medicine 
Johns Hopkins School of Medicine 

Johns Hopkins School of Medicine 
Welch Medical Library, Rm 107 

1900 E. Monument St. 
Baltimore, MD  21205 
http://salzberg-lab.org 
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From: Charles Stack [mailto:cstack3@uic.edu]  
Sent: Wednesday, January 06, 2016 10:04 AM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Subject: NSABB Public Comment regarding Gain of Function safety 
Importance: High 
 
I am a Public Health Advisor to the FBI through the Chicago “Infragard” Chapter and have this 
comment regarding your upcoming NSABB meeting. 
 
I have reviewed the “Risk and Benefit Analysis of Gain of Function Research” Draft Final 
Report, December 2015 and am VERY concerned that the largest, deadliest incident of domestic 
breach of biosafety, namely the “Amerithrax” incident involving the late Bruce Ivins PhD, was 
only mentioned once in 1006 pages.  
 
The incident of Dr. Ivins is very troubling because he had a high-level US Government security 
clearance, worked within the government’s secure bioterrorism research infrastructure, had 
privileged access to dangerous infectious materials, and was able to single-handedly conduct an 
attack upon the American public that resulted in five deaths and other injuries.  Ivin’s actions put 
scores of US government workers, including law enforcement, politicians postal service and 
others at risk, and this event cost untold millions in remediation and lost business.  
 
Gain of Function research entails a similar risk to the public.  I consider the likelihood of a 
researcher releasing potentially pandemic agents much higher than an armed assault upon 
university laboratories by terrorists or criminals, but this scenario is downplayed.  Motivations 
could include mental illness, coercion by a foreign power, or self-aggrandizement as seemed to 
be the case for Ivins.  
 
Thank you for your consideration of my comments for your meeting.  
 
Sincerely, 
Charles R. Stack, MPH 
DrPH Candidate 
Estelle Goldstein Memorial Scholar 
UIC School of Public Health 
 
Deputy Sector Chief, Healthcare and Public Health 
FBI Infragard 
 
 
 
 

http://www.uic.edu/sph/
https://chicagoinfragard.org/
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From: Simon.Warne@hse.gsi.gov.uk [mailto:Simon.Warne@hse.gsi.gov.uk]  
Sent: Wednesday, January 06, 2016 12:10 PM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Cc: m.skinner@imperial.ac.uk; Andrew.Cottam@hse.gsi.gov.uk; Michael.Paton@hse.gsi.gov.uk 
Subject: FW: Risk and Benefit Analysis of Gain of Function Research undertaken by Gryphon 
Scientific 
 
This is a brief response to the public consultation on the above document. I am a Specialist in 
Biosafety working in the UK for the Health and Safety Executive (HSE). I replying as the 
Secretary of the UK Scientific Advisory Committee on Genetic Modification (SACGM).  Ideally 
I would have liked to put together a response to reflect the consolidated views of SACGM  and 
other parts of the UK regulatory structure covering genetic modification. However, this has not 
been possible in the limited time available. I, therefore, hope that there will be a further 
opportunity to have an input as this Risk and Benefit Analysis covers an important area of 
science policy and the consequences of ‘getting in wrong’ are clearly very significant. 
 
In the time available I have not been able to go into all the detail within the Risk and Benefit 
Analysis. My attention has been primarily focused on section 6 covering ‘Risk Assessment of 
Laboratory Accidents and Natural Disasters’. In my analysis to date there one statement that has 
particularly caught my attention. On page 164 it is stated that ‘a global pandemic caused by 
research on pandemic influenza viruses is expected every 560-13000 years’. I believe that as part 
of this exercise it is crucial that this figure is placed in some kind of context. As part of this I 
would draw your attention to the HSE document ‘The Tolerability of Risk from Nuclear Power 
Stations’ that is available at the following link http://www.onr.org.uk/documents/tolerability.pdf 
. This HSE document identifies what is seen as an acceptable risk for a major accident at a 
nuclear or chemical plant causing roughly 1500 casualties (see pages 31-33). 
 
I would like to put down this e-mail as a marker that I would be interested in being informed 
about any further consultation on this issue. As I have said above, it is unfortunate the current 
consultation period of less than a month (including the Christmas break) has not provided time to 
prepare a more substantial response. If we were given sufficient time I would hope that the UK 
would be able to put together a consolidated response to represent the views of the various 
regulatory and policy making bodies.  
 
Simon Warne PhD  
Biotechnology Portfolio Holder   /  HSE Biological Agents Unit  /  Desk 41     5S.2 Redgrave 
Court   / Bootle  /  L20 7HS  /  United Kingdom 
 
Telephone +44 (0) 151 951 3335          
 
 

http://www.onr.org.uk/documents/tolerability.pdf
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From: Andrew Kilianski   
Sent: Thursday, January 07, 2016 1:42 PM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Subject: Tangible translational products from GOF research 

Some members of the board have asked for clarification and specific examples of basic-to-clinical 
research products generated from GOF research. The attached article and link below can clarify some of 
these questions. It was published during the RBA and might not have been available to everyone. 
Thanks! 

Andy 

Attachments 

1. Gain-of-Function Research and the Relevance to Clinical Practice -- J Infect Dis. 2015
http://jid.oxfordjournals.org/content/early/2015/10/27/infdis.jiv473

2. When gain-of-function research is not “gain-of-function” research -- EMBO Rep., 2015

http://embor.embopress.org/content/early/2015/11/04/embr.201541617

http://jid.oxfordjournals.org/content/early/2015/10/27/infdis.jiv473
http://embor.embopress.org/content/early/2015/11/04/embr.201541617
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R E V I E W A R T I C L E

Gain-of-Function Research and the Relevance
to Clinical Practice

Andy Kilianski,1 Jennifer B. Nuzzo,2 and Kayvon Modjarrad3

1BioDefense Branch, Biosciences Division, Edgewood Chemical Biological Center, Aberdeen Proving Ground, 2University of Pittsburgh Medical Center –
Center for Health Security, Baltimore, and 3US Military HIV Research Program, Walter Reed Army Institute for Research, Silver Spring, Maryland

The ongoing moratorium on gain-of-function (GOF) research with highly pathogenic avian influenza virus,
severe acute respiratory syndrome coronavirus, and Middle East respiratory syndrome coronavirus has drawn
attention to the current debate on these research practices and the potential benefits and risks they present.
While much of the discussion has been steered by members of the microbiology and policy communities, ad-
ditional input from medical practitioners will be highly valuable toward developing a broadly inclusive policy
that considers the relative value and harm of GOF research. This review attempts to serve as a primer on the
topic for the clinical community by providing a historical context for GOF research, summarizing concerns
about its risks, and surveying the medical products that it has yielded.

Keywords. gain of function; potential pandemic pathogens; coronavirus; influenza; science policy; health policy.

Gain-of-function (GOF) research typically involves
mutations that confer altered functionality of a protein
or other molecule. These types of mutations have been
used as powerful tools to understand basic bacterial and
viral biology and pathogen-host interactions. Despite the
recency of a public debate, GOF research has constitut-
ed a common, long-standing practice in the discipline
of microbiology. In recent years, a public discussion
has surfaced, centering on the application of GOF re-
search to highly pathogenic and potentially lethal virus-
es [1]. Despite the emergence of this public dialogue,
much of it has been steered by members of the micro-
biology and policy communities. There remains room
for additional input from clinical and public health
practitioners, who are often the end users of the prod-
ucts GOF research yields. As the results from GOF re-
search are salient to both the improved understanding
of disease pathogenesis and the development of medical
countermeasures to infectious diseases, the debate over

its safety and value is of direct relevance to medical and
public health practitioners. This review article will pro-
vide a historical context for the current debate, describe
the potential risks and benefits of this type of experi-
mental study, and present some examples of how GOF
research translates into tangible products of use to prac-
ticing clinicians.

GOF: AN HISTORICAL PERSPECTIVE

Genetic mutations can be classified in many ways, one
of which is by their impact on protein function. In the
simplest terms, mutations can result in a protein’s loss
of function or GOF. The distinction between the 2 phe-
notypes is not always clear. GOF research, in this con-
text, usually results in the introduction of changes to
biological agents that might increase their ability to in-
fect a host and cause disease by enhancing their trans-
missibility or pathogenicity [2]. In recent years, this
class of research has provoked controversy, particularly
in the setting of dual use research of concern (DURC).
DURC is a subset of microbiological research that, as
defined by the US government, “can be reasonably an-
ticipated to provide knowledge, information, products,
or technologies that could be directly misapplied to
pose a significant threat with broad potential conse-
quences to public health and safety, agricultural crops
and other plants, animals, the environment, materiel,
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or national security” [3, p. 1]. Some of the potential conse-
quences of DURC that have been cited include the manipulation
of pathogens for use as biological weapons and the development
of mechanisms by which pathogens can evade countermea-
sures. DURC currently pertains to the select agents and toxins
defined by the US Centers for Disease Prevention and Control
and the US Department of Agriculture [4]. Among these path-
ogens, highly pathogenic avian influenza virus (HPAI) is of high
concern to both public health and agriculture authorities.

Public discourse on the controversies of influenza virus re-
search is about a decade old, beginning in 2005 with the recon-
stitution of the 1918 influenza A(H1N1) [5–7]. The more recent
debates over the safety and merits of GOF research first surfaced
in 2010, in the context of studies on the transmission dynamics
of HPAI A(H5N1) (Figure 1). Laboratories at the University of
Wisconsin (Madison) and Erasmus University Medical Center
(EMC; Rotterdam, the Netherlands) performed a series of ex-
periments [8, 9] that involved the mutation of 2 influenza A
(H5N1) strains through multiple passaging. The two laborato-
ries identified specific amino acid changes that enhanced air-
borne transmissibility of the virus between ferrets—a standard
animal influenza model that exhibits a natural history and pa-
thology similar to what is observed in humans. The potential
translation from ferrets to humans raised concerns among
funders (ie, the National Institutes of Health [NIH]) and the
broader biosecurity policy community that the research could
be used for intentionally harmful purposes or result in an acci-
dental release of pathogens from the laboratory into the general
population.

In 2011, the Department of Health and Human Services
(DHHS) convened the National Science Advisory Board for
Biosecurity (NSABB)—an independent federal advisory com-
mittee chartered to provide advice on the biosecurity oversight
of dual use research. The NSABB was asked to weigh in on
whether the GOF studies should be published in the public
domain. After initial review of 2 manuscripts, one submitted
to Science (by investigators at EMC) and the other to Nature
(by investigators at the University of Wisconsin), the NSABB
requested that study authors and the journals withhold from
publication the details about the study methods [10]. Conse-
quently, the influenza research community voluntarily imple-
mented a year-long moratorium on GOF research. In March
2012, the NSABB recommended publication of both studies,
with some minor changes to the EMC manuscript [11]. These
deliberations led to the creation of a US framework for DURC
studies [3, 12] and further stimulated a debate on GOF research
within the scientific community [13].

Recently, influenza virus researchers laid out a rationale for
GOF experiments in the context of influenza A(H7N9) [14,
15]. These arguments were met with some criticism [16–18],
especially with respect to the risks of accidental or intentional
release of this HPAI. Given the growing concern over this

and other HPAI subtypes, the White House Office of Science
and Technology Policy and the DHHS announced a moratori-
um, on 17 October 2014, on all new funding for GOF research
on all influenza viruses, severe acute respiratory syndrome coro-
navirus (SARS-CoV), and Middle East respiratory syndrome
coronavirus (MERS-CoV) [2]. Additionally, the US government
called for a voluntary moratorium on all such research, irrespec-
tive of funding source, while the risks and benefits of such ex-
periments could be assessed. On 15 and 16 December 2014, the
National Academy of Sciences, National Research Council, and
Institute of Medicine convened experts from the disciplines of
infectious diseases, research ethics, and science policy to discuss
the potential risks and benefits of GOF research in a public
forum to help inform the federal government on how best to
proceed in regulating GOF research on potentially dangerous
biological agents [19]. Shortly after the meeting, the NIH noti-
fied a subset of researchers affected by the research pause that
their work could resume [20]. Specifically, 5 research projects
on MERS-CoV animal model development and 2 on HPAI
were cleared to continue.

The discussion on the merits and risks of GOF research has
not been limited to the United States, as the Dutch Court of Ap-
peals recently handed down a verdict concerning EMC’s objec-
tion to export license rules regarding the publication of HPAI
GOF research [21]. Export licenses in the European Union
are in place to prevent the proliferation of weapons of mass de-
struction and, thus, apply to specific biological agents, chemical
agents, and technologies. In 2012, the Dutch government ruled
that EMC had to apply for an export license to publish their
GOF work, which they did to expedite publication. However,
EMC later filed an objection, maintaining that GOF research
in this context was for “basic scientific research.” The Dutch
Court of Appeals ruled that EMC had no legal standing to con-
test the export license regulations but did not address the legal-
ity of the export license itself, leaving the issue open for
continued debate. Currently, all GOF research within the Euro-
pean Union requires export licenses for publication.

A deliberative review process, headed by the NSABB, is cur-
rently underway [22] to evaluate the potential impacts of GOF
research and to set criteria for what types of research can be
conducted and made available in the public domain. A large
part of the risk analysis will likely involve the potential for
these pathogens to be misused either intentionally or acciden-
tally. Attempts have been made to anticipate the likelihood of
the latter scenario, resulting in wide-ranging estimates [1, 19,
23]. The recent safety lapses at the Centers for Disease Control
and Prevention and the NIH that could have resulted in expo-
sure to anthrax and smallpox, respectively, have diminished
public confidence in the ability of even high-containment labo-
ratories to mitigate the risk of accidental release of pathogens of
potential harm. Though the actual risk of accidental release of
highly pathogenic viruses may be low, public tolerance of that
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Figure 1. Historical perspective on recent debates associated with gain-of-function (GOF) research. Abbreviations: DHHS, Department of Health and Human Services; EMC, Erasmus University Medical Center;
HPAI, highly pathogenic avian influenza virus; MERS-CoV, Middle East respiratory syndrome coronavirus; NIH, National Institutes of Health; NSABB, National Science Advisory Board for Biosecurity; SARS-CoV,
severe acute respiratory syndrome coronavirus; USG, US government.
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risk may be the ultimate determinant of what types of research
are allowed to proceed.

Increasing attention has been brought to the use of alternative
methods of investigation in areas that have historically been stud-
ied through GOF research. Some of the alternatives that have
been proposed rely heavily on in silico technologies, such as com-
putational modeling and disease forecasting [24–26]. The rele-
vance of these other methods is an important consideration for
the scientific community, medical practitioners, and the general
public, as the risks and benefits of each approach and the tangible
outcomes they yield will vary according to the interests and needs
of each sector. All of these factors are being considered by the
NSABB, which will decide how to proceed with the current mor-
atorium and the future of GOF research. As the GOF debate has
transpired to date, the ramifications of this research for the prac-
ticing clinician have not been made clear.

CLINICAL APPLICATIONS OF GOF RESEARCH

Animal Models
The development of novel prophylactic and therapeutic inter-
ventions invariably requires evaluation in animal models that,
at least partially, recapitulate the disease in infected humans.
Many emerging and reemerging zoonotic diseases lack relevant
animal models that closely recapitulate human disease [27]. In
these instances, GOF experiments are often needed to adapt
virus isolates from humans to different, sometimes unnatural,
mammalian hosts. Adaptation to a new host inherently involves
the alteration of pathogens through mutation. As the develop-
ment of appropriate animal models can be a rate-limiting step
in the evaluation of prophylactic and therapeutic interventions,
GOF modifications to viral strains can be an important tool to-
ward accelerating the product development pipeline.

Coronaviruses such as SARS-CoV and MERS-CoV require
meaningful small-animal models that elucidate viral pathogen-
esis and immunity. The human isolates are manipulated either
through natural evolution, targeted mutation, or repeated expo-
sure to human factors in nonhuman hosts. One of the more
reliable SARS-CoV murine models was developed by modifying
a human isolate through 15 serial passages, after which it was
lethal to young mice [28]. This mouse-adapted virus strain con-
tained 6 coding mutations that conferred increased virulence,
approximating many features of SARS-CoV disease in humans
and thus providing a robust and reproducible challenge model
for testing vaccines, antivirals, and other interventions [29].
The development of an appropriate animal model for MERS-
CoV, on the other hand, provides unique challenges because
the viral receptor used for cell entry is radically different in
mice. Models thus far have included transient transfection
[30] and transgenic mice [31], although it is still unclear wheth-
er these models accurately recapitulate human infection. Ap-
proximating human disease in these small-animal models

might require further passaging in the presence of a humanized
receptor, thus creating a potential for the development of GOF
phenotypes.

Vaccines
Many live-attenuated vaccines, including some of the most
successful vaccines ever developed, have been generated
through GOF research. From polio to smallpox to influenza,
live-attenuated vaccines elicit immunity against authentic epi-
topes on whole pathogens without causing disease. The live-
attenuated measles vaccine was created by passaging the virus
until mutations arose that altered virus tropism—a technique
that could be considered, by current definitions, GOF research
[32]. New research on highly pathogenic viruses has empha-
sized the different ways GOF mutations can generate even-
more-effective live-attenuated vaccines. Mutations within
RNAvirus polymerases, for example, modify replication fidelity
to generate higher or lower mutation rates during viral replica-
tion. These fidelity mutants could potentially alter viral tropism,
modify key antigens, and increase resistance against novel ther-
apeutic interventions or antibody responses, but they could also
lead to a virus that is less fit [33, 34]. These particular types of
experiments have been carried out on a range of viruses, includ-
ing alphaviruses [35, 36] and picornaviruses [37]. The introduc-
tion of GOF mutations not only attenuates the virus but also
provides improved understanding of the mechanics of viral rep-
lication, thus potentially uncovering new strategies in the devel-
opment of vaccines against emerging pathogens.

Therapeutic Interventions
The generation of escape mutants in the presence of an inves-
tigational agent is common practice for the evaluation of anti-
biotics, antivirals, and other monoclonal antibodies. GOF
experiments with HPAIs and highly pathogenic human influen-
za viruses, for example, have identified specific mutations that
can confer multidrug resistance [38, 39]. GOF experiments are
necessary in this context because naturally occurring resistant
strains may not yet exist or the complex background of naturally
occurring mutations may preclude identification of the amino
acid residues that are critical to resistance [40].These GOF stud-
ies are equally important in research on antivirals and antibiot-
ics and can help inform the development of combination
therapies. Passive immunotherapy, which often includes a com-
bination of products, is particularly dependent on GOF exper-
iments for evaluating efficacy [41–43], as seen in the current
Ebola outbreak that has prompted a robust program to evaluate
combination monoclonal antibody therapies [44, 45].

Disease Surveillance
In the past half-century, GOF research has contributed to an
improved understanding of the epidemiology of emerging path-
ogens and has informed efforts to conduct surveillance for
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future outbreaks. In the context of influenza, data, derived from
GOF research, on the relative transmissibility of hemagglutinin
mutations has aided in the interpretation of molecular surveil-
lance data [46]. Specifically, the initial influenza A(H5N1) [8, 9]
and later influenza A(H7N9) experiments identified amino acid
changes in influenza virus hemagglutinin or RNA polymerase
through viral passaging or site-directed mutagenesis. This re-
search elucidated mechanisms by which naturally occurring in-
fluenza virus strains might evolve to replicate more efficiently
and transmit more easily within mammalian hosts [47, 48].
The results of these experiments can be used to cross-reference
traits found among circulating strains and help predict trans-
mission patterns and pathogenicity [49]. As the field of disease
surveillance evolves to accommodate a growing repository of
viral sequences, GOF research will also play an important role
in assessing the public health significance of genotypic varia-
tion. Though current understanding of the relationship between
genotypic data and phenotypic expression is suboptimal, the
increasing reliance by the clinical community on molecular
diagnostic tools may help to reduce that uncertainty. As costs
of whole-genome sequencing continue to decrease, data from
these techniques are likely to become more central to disease sur-
veillance programs. The results of GOF experimentation can also
help inform decisions about countermeasure selection and stock-
piling, particularly in the context of influenza surveillance pro-
grams [50]. The improved understanding of how HPAIs evolve
to transmit more efficiently has also factored into decisions
about the creation of prepandemic vaccine stockpiles.

THE ROLE OF CLINICIANS IN THE GOF
RESEARCH DEBATE

The world has been witness to a number of emerging infectious
disease pandemics over the past several decades. Each time,
clinical and public health practitioners were on the front lines,
providing care and treatment and finding ways to interrupt
transmission, and were ultimately responsible for containing
the outbreak. Healthcare providers require effective medical
countermeasures and epidemiologic information to assess risk
and support decisions about treatment and prevention. Recent
outbreaks of infection due to Ebola virus, MERS-CoV, and pan-
demic influenza virus, however, continue to demonstrate that
medical and public health readiness for emerging infections is
not always optimal and could benefit from more research and
development. As outlined above, GOF research plays a signifi-
cant role in ensuring that clinicians have the tools they need to
respond to infectious disease outbreaks. Therefore, the clinical
community is directly affected by policy decisions on what types
of research are and are not is allowed to continue. There are
also risks associated with GOF research, of which the clinical
community will have to be acutely aware. As recent lapses at
high-profile laboratories have illustrated, there remains the

potential that bacterial and viral strains can escape even the
most secure environments. Should a pathogen escape, whether
it is naturally occurring or the product of GOF research, the
clinical community will have an important role in detecting
and responding to such incidents. Because of their unique
role as both beneficiaries of the products of GOF research
and mitigators of its risks, clinicians have a vital stake in the
public debate on how GOF research should proceed.
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Opinion

When gain-of-function research is not
“gain-of-function” research
Andy Kilianski1 & Randall S Murch2,3,4

T here is ongoing discussion among the

scientific and biosecurity communi-

ties over how to address concerns

about “gain-of-function” (GOF) research

using highly pathogenic agents [1–3]. The

discussion has mainly centered on previous

work by Yoshihiro Kawaoka’s group at the

University of Madison-Wisconsin in the USA

[4] and Ron Fouchier’s group at Rotterdam

University in the Netherlands [5]. Both

groups introduced mutations into highly

pathogenic H5N1 avian influenza (HPAI)

that could potentially increase human-to-

human transmission of the virus. These

mutations are classified as GOF because

they increase airborne transmissibility in

ferrets—a good model for human transmis-

sion. Some in the research and biosecurity

communities are concerned that these exper-

iments could result in accidental or inten-

tional releases of the mutated pathogen, or

that the now publicly available information

about how to increase the human-to-human

transmissibility of H5N1 influenza could be

abused for developing biological weapons

[6,7].

Earlier this year, Kawaoka’s group again

published the results of GOF research on the

PR8 influenza backbone in which they

created a high-yield vaccine strain capable

of hosting multiple HA/NA antigenic combi-

nations [8]. The high-yield phenotype was

observed in diverse host cells in addition to

chicken embryos, which are used for influ-

enza vaccine production. This is a poten-

tially major breakthrough for vaccine

development and production, as it would

greatly reduce the time and cost of rapidly

producing influenza vaccines in response to

disease surveillance and prediction, as well

as to emergent pandemic strains. Nonethe-

less, and despite the obvious scientific and

commercial value of this research, the deci-

sion whether to publish GOF-related

research such as this, especially in human

pathogens like influenza, is not straight-

forward.

The research performed by the Kawaoka

group—which was finished before the

current moratorium on GOF research in the

USA came into place—resulted in a GOF

phenotype. This work would have fallen

under the current moratorium [9], but

should not be classified as GOF research in

our view. It is unlikely that the release of

these high-yield strains from the laboratory

would have any negative effect on human

health because these are vaccine strains of

influenza. Neither is this a case of dual-use

research of concern (DURC) because the

information in the paper has little potential

to be applied to pathogenic strains of influ-

enza. The mutations described are unlikely

to be broadly applicable to other influenza

subtypes or strains: growth-enhancing muta-

tions from other influenza backbones did

not necessarily confer a high-yield pheno-

type in the PR8 backbone. The decision to

categorize this work as GOF—meaning that

it falls under the current moratorium that

has halted such research in the USA—was

because of the previous experiments to

increase transmissibility of avian H5N1 and

HPAI’s designation as a “Pathogen with

Pandemic Potential (PPP)”.

This example illustrates why we need a

more appropriately structured classification

system of GOF research with sufficient fide-

lity to consider individual pathogen strains

and their features, instead of merely the

pathogen being used. As demonstrated by

the lack of HPAI human pandemics—and the

emergence of other known and unknown

pathogens causing severe disease—singling

out pathogens as having “pandemic poten-

tial” without sufficient supporting evidence

is scientifically problematic. Furthermore,

determining the “pandemic potential” of

pathogens is sometimes only possible with

GOF research. For the infectious disease

community, the only way to proactively

prepare for the next pandemic is to clearly

define what constitutes a GOF and/or DURC

in a way that is not wholly defined just by the

pathogen. While the NIH and National Science

Advisory Board for Biosecurity (NSABB) are

reviewing the risks and benefits of GOF

research, a clearer and more effective defi-

nition of what constitutes GOF research—one

which circumscribes all infectious disease

agents and not just a select list—should be

established. The community needs to build

this consensus to be able to safely continue

GOF research and responsibly keep these

experiments in the traditional antibiotic,

antiviral, and vaccine development method-

ology.

The scientific community has always had

a great interest in openly and accurately

disseminating knowledge, which is now

becoming possible with the advent of open

access publications and other web-based

tools; the research to increase the yield of the

PR8 influenza backbone was in fact

published in an open access journal. The

proliferation of open access journals, pre-

print servers, and posting of scientific

research on the internet is inherently good

for science as a whole. However, it provides

multiple challenges for DURC and GOF
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research to prevent their dissemination with-

out proper review and management. It is

clearly not sufficient to simply perform

DURC reviews at the editorial level prior to

publication in peer-reviewed journals

because, in today’s publication landscape, it

is possible to publish work without review

on pre-print servers or open-review journals.

To better evaluate DURC and GOF research

as a whole, a more comprehensive “systems”

construct is needed. The review process

should be initiated earlier, at the proposal

step at the funding agency. In addition, it may

require regular monitoring after the initial

review to avoid “surprises”, as occurred with

Kawaoka’s and Fouchier’s original papers.

As the NIH and NSABB determine a

course forward how “gain-of-function”

research should be evaluated in the USA in

the future, it needs to flesh out guidelines

that list which pathogens and experiments

require review and that standardize the

review process itself. We suggest that

the review and reporting should encompass

the most critical phases of research from the

proposal to the publications stage. Draft

guidelines should be made available for

public comment with meaningful responses

considered for incorporation, published, and

then formally reviewed on a regular basis

and modified if required. These reviewing

and reporting structures should be exercised

prior to the formal requirement, with partici-

pation from outside actors and full trans-

parency.

US government-funded research proposals

should require a consistent, comprehensive

DURC review prior to funding and to

the initiation of the research, and not only at

the level of the institution (which has

recently been recently enacted [10]) and the

publication stage. This review process

should be consistent across agencies. A

common set of standards and guidelines

should guide the review procedures of US

public funding entities to determine whether

research proposals present GOF and DURC

concerns. Such a process will ensure that

the research being funded has been cleared

of these issues, and any potential dissemina-

tion of this work has been vetted. Similar to

the definition of GOF research, the NIH and

NSABB should establish how this work is to

be reviewed, not simply whether the work

has tangible merits.

The international scientific community,

governments, private funders, overseers,

regulators, publishers, and stakeholders

should consider designing, testing, imple-

menting, and embracing a consistent end-to-

end protocol which promotes safe and

valuable research while minimizing uncer-

tainties and risks, including the misuse of

science. We recognize that this is not an

easy achievement to attain, but we believe

that it will be worth the investment and

effort and will help to prevent future funding

moratoriums being placed on the GOF and

DURC research communities.
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From: David Wolinsky []  

Sent: Sunday, January 17, 2016 12:21 PM 

To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 

Subject: no pain, no gain of function 

Please: NO gain of function research or development on pathogens. In practice, "defensive" capacities 

will remain limited, while offensive uses will appear as they always do. Meanwhile the risks of accident 

should be clearly -- for theses cases--unacceptable. 

--  

David Wolinsky 

Frederick, MD 
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From: Francy Williams []  

Sent: Tuesday, January 19, 2016 10:03 PM 

To: Viggiani, Christopher (NIH/OD) [E] <christopher.viggiani@nih.gov> 

Cc: Beth Willis  

Subject: GOF Research - concern comment 

Comment: Frances Williams RN MS (retired and living in Frederick MD - the location of BSL-3 labs), 
private citizen and member of the Religious Society of Friends (Quakers) 

I am writing in response to a request for public comment regarding the upcoming NAS symposium 

March 10-11 2016. 

With the story of Flint Michigan's polluted water (an unintended consequence of the city's attempt to 

save money) in the headlines, 

I reflect on the possibility of unintended consequences from Gain of Function research gone awry in our 

community here in Frederick. 

My prayer is that science be conducted for the highest good and that we not fall prey to events that 

occur as the result of conflicts of interest, or as the result of nefarious intentions.  

I hold the vision that someday non-violence will become the American Way and resources will no longer 

be used to support tools designed to destroy life.  

Gain of Function (gain of function of microrganisms for the purpose of eliminating humans).  Conducting 

research on pathogens to make them more virulent, transmissible, and resistent to treatment,  in my 

opinion should be illegal. 

I endorse the commments made by Beth Willis at the workshop held at NIH on Jan. 7-8 2016. 

I send hope that good minds and hearts will develop measures to assure safety for all. 

Respectfully, 

Frances Williams 

(Note: The comments delivered by Beth Willis, a panelist at the Jan. 7-8 NSABB meeting, referenced
above were copied in the original email but omitted when comments were compiled.  Ms. Willis’ 
comments were previously conveyed to the NSABB and can be found as part of the Session IV 
presentations archived on the Jan 7-8 NSABB meeting webpage.) 

mailto:fswjoy2u@gmail.com
mailto:christopher.viggiani@nih.gov
mailto:mcbeth@mac.com
mailto:fswjoy2u@gmail.com
mailto:fswjoy2u@gmail.com
http://osp.od.nih.gov/office-biotechnology-activities/event/2016-01-07-130000-2016-01-08-220000/national-science-advisory-board-biosecurity-nsabb-meeting
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From: ROLAN.CLARK@comcast.net []  
Sent: Saturday, January 23, 2016 9:05 AM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov>; GOF 
<GOF@nas.edu>; Willis, Beth  
Subject: comments nsabb gof 

23 January 2016 

To: NSABB (National Science Advisory Board for Biosecurity) 
From: Rolan O. Clark 
Subject: Bio Labs, Gain of Function comments 

Dear NSABB and to whom it may concern. 

Experience 

U.S. Navy 1957-63, 4 years active, 2 years inactive reserve. 6 months ETA Radar school, Treasure Island 
California, 2 years, 9 months U.S.S. Estes AGC-12 radar tech 

15 years calibrate and repair of electronic test equipment to Bureau of Standards specs, now NIST, then 
10 years two way radio systems repair, 20 years R&D space tubes/technology and space battery testing 
and writing computer programs to control data collection equipment, collect and display test data and 
help write reports. 

My lack of formal higher education has not changed the laws of physics nor the meaning of words. 

Testing Philosophy and Data Collection 

Science is first philosophical, then anecdotal, then data collection and knowing the limits, application, 
specifications and accuracy of data collection equipment/procedures , the first steps in collecting 
believable data. 

Next, presentation of data in proper reference to properties of test under consideration, such as what is 
listed/tabled/plotted/displayed against what. There are lies, damn lies and data. Science is only as good 
as the next peer review. 

Gain of Function 

Definition. A type of mutation in which the altered gene product 
possesses a new molecular function or a new pattern of gene expression. 
Gain-of-function mutations are almost always Dominant or Semidominant. 
See also: Amorphic Mutation. 

The concept of Gain of Function as I try to understand it, by watching the archived video of the NIH 
meetings, downloading and reading 5 plus web sites dealing with Gain of Function and reading linked 
comments by scientists, leads me to come to the conclusion that trying to apply Gain of Function to Bio 
Labs research with its inherent lack of means to detect non recognized/unanticipated 
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mutations/variations, along with expected results, is not a reliable research methodology while at the 
same time recognizing at times the possible need for research into to the unknown but possibly Gain of 
Function as it is used in Bio Labs research should not be considered as an accepted research tool, rather 
a definition. 

I don't know if Gain of Function is supposed to be a guide to amplify or exaggerate disease 
transmission/reaction characteristics and then see what will mitigate the result but if some method is 
found to mitigate these amplified or exaggerated results that in itself may not be an indicator that the 
original disease will react favorably to what may have been a favorable reaction to amplified or 
exaggerated conditions. But what I referenced in this paragraph may not be a purpose of Gain of 
Function. 

Why would one try to develop more efficient methods of transmitting diseases or make diseases more 
virulent when there may be no way to mitigate or detect all variations of these 'developments' of such 
dangerous measures and how can these new mutations be considered typical or representative of 
diseases being researched. 

http://www.livescience.com/53410-stephen-hawking-warns-of-planetary-
doom.html?cmpid=NL_LS_weekly_2016-1-19 , it is interesting to note the concern by Mr. Hawking. 

The below, between the ************ are from the above URL 
***************************************************************************** 
Stephen Hawking has once again warned that humanity could wipe 
itself out before it has a chance to establish far-flung space colonies. 
At a recent talk in England, the famed physicist singled out nuclear war, 
genetically engineered viruses and global warming as likely culprits. 

***************************************************************************** 

Ferrets 

Googling why ferrets were the animal of choice for some studies on spread of diseases I found that 
ferrets sneeze about as often as humans and putting 'infected' ferrets up stream in a controlled air flow 
environment simulated studying disease spread by the sneeze route down the air stream. The 
comments in the article weren't too exciting about the controls of this type of test but I got my ferret 
use question answered. 

Programming, Computers, DNA/RNA 

Re: 
http://www.ncbi.nlm.nih.gov/books/NBK26887/ 
I don't understand the info in the immediate above URL. 

If a computer program does not 'work' one has to know the source code and programming and the 
operating system to analyze the problem if a resolution to the problem is not found using other 
methods. 

Gain of Function, or research, as it relates to the topic of diseases requires knowledge of how DNA/RNA 
'source code' signals/triggers molecular changes in the disease and other molecules probably not 

http://www.livescience.com/53410-stephen-hawking-warns-of-planetary-doom.html?cmpid=NL_LS_weekly_2016-1-19
http://www.livescience.com/53410-stephen-hawking-warns-of-planetary-doom.html?cmpid=NL_LS_weekly_2016-1-19
http://www.ncbi.nlm.nih.gov/books/NBK26887/
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possible at the present level of research therefore one is relegated to observing results of tests and 
drawing conclusions based on how data and data collecting procedures function all the while possibly 
blinded to other DNA /RNA reactions/instructions and results because other detection mechanism for 
other mutations present in bio mutations work may not be available unlike other spectrum identifying 
devices such as spectrum analyzers for rf energy and mass spectrometers for molecular activity 
identification. I believe at present there is no DNA/RNA 'spectrum' identifier to detect unwanted or 
unanticipated results. 
I assume DNA RNA react upon contact with other molecules and the molecular/chemical reactions 
simulate 'instructions' as per the chemicals in the DNA , RNA and molecules, whether from 'normal' cells 
or pathogens, bacteria or viruses or anything in the body. I would assume blood flow is the distribution 
method for these bio entities to make contact with each other. 

Patterns 

It is my belief that patterning is a very useful tool, if data follows a pattern it denotes some consistency. I 
believe patterns can be a very useful security tool if used with a computer and possibly this example: 
use a computer to sample and log all air pressures in labs and entrances, hall way pressure, transition 
room pressure, lab pressure along with possibly iris and fingerprint info and clock times. 

If all data mentioned above is plotted over time then any deviation from 'normal' should immediately 
signal an alarm. This may also require input from behavioral experts to develop sign in routines to 
enhance security. As perfection is the enemy of progress too much routine in sign in procedures leads to 
laxness in security and this pattern can also be put in a computer display to detect any changes in 
patterns. 

Regulations 

I have written to our local government entities that the only thing worse than regulations/laws/codes in 
a democracy is no regulations/laws/codes. Single Source Federal oversight consisting of 
Regulations/laws/codes are needed for all the biolabs for a one voice oversight function regardless of 
the inconveniences regulations/laws/codes may bring. We have seen recent failures in governments 
oversight function as in the Flint Michigan water issue but all proper oversight functions in a properly 
functioning government rests solely on the integrity of the persons responsible for administrating the 
rules assuming the guidelines are in place and correct. 

Bio Labs not in Residential Areas 

Bio Labs should not be in residential areas for at least 2 major reasons: 
1. Terrorist's thrive on publicity and a terrorist attack on a biolab in a residential/inhabited would be
more desirable to a terrorists goal as compared to a biolab apart from residential/inhabited areas. 
areas. 
2. If a bio lab was 5 miles from a residential/inhabited area and an aerosol type escape of test pathogens
occurred there would be dispersion plus the time to react. Distance is time in an aerosol environment 
plus determining the time the escape happened may be very difficult to determine and time is 
important. There is also the possibility that the escaped pathogen may be rendered moot in the 
environment of open air and sunlight plus the concentration would probably continuously decrease, say 
particles per unit volume. 
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Single Source Bio Labs Oversight Entity 

The last 2 or 3 years I have written my U.S. Senators and U.S. Representative and our local State 
Delegation about the need for a Single Source Bio Labs oversight entity consisting of a single Federal 
Department for oversight of for ALL biolevel labs and the need and right for the public to know where 
these labs are. 

Not only would there be one voice but there would be defined word/words to describe each issue. 
Words are important. There would be the advantage that when any issue needs to be addressed all labs 
could be notified at the same time by the internet, for example, using words defined and understood by 
all entities. 

Communications 

Communications and speed of communications is extremely important in emergency conditions. A 
single source method to distribute and communicate using accepted and approved procedures/wording 
would be very beneficial. 

Conclusions 

I believe there should be one Federal oversight entity for all Bio labs with accepted procedures, wording 
and communications paths. 

Gain of Function seems to be a definition instead of a research procedure. I believe that Gain of 
Function is a very narrow definition, though references a very complicated process, of a type of 
research. 

There is nothing wrong with not knowing, there is something wrong with not asking. 

Respectfully submitted as my concerns and what I think I understand, however limited, about a very 
complicated process. 

Rolan O. Clark 
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From: Beth Willis [] 
Sent: Tuesday, January 26, 2016 6:21 PM 
To: Viggiani, Christopher (NIH/OD) [E] <christopher.viggiani@nih.gov> 
Subject: Concepts to inform decision-making about risk: Setting Specfic Safety Goals 

Hi Chris, 

I hope you’ve survived the last week safe and warm.  As have I.  

A colleague asked that I pass the following on to the NSABB and the NAS.  

As you may know, DOE and the NRC have established specific public safety goals and mechanisms to 
determine what public risk is considered acceptable.   The concepts in these materials might help to 
inform a similar effort for GOF Research of Concern,  DURC, Select Agent and other risky biological 
research.  I don’t believe such safety goals currently exist.  

DOE Nuclear Policy Safety and Goals:  http://energy.gov/sites/prod/files/2013/12/f5/DOE_P420-
1_Final_2-8-11.pdf 

And 

http://energy.gov/sites/prod/files/2013/12/f5/Technical_Basis_for_DOE_P_420-1.pdf 

The Nuclear Regulatory Commission  has a similar set of goals: 

http://nuclearsafety.gc.ca/eng/pdfs/Presentations/Guest-Speakers/2014/2014-01-13-Safety-Goals-and-
Risk-Informed-Regulation-at-the-US-NRC.pdf 

with best regards, 

Beth Willis 
Frederick Citizens for Bio-lab Safety 

mailto:mcbeth@mac.com
mailto:christopher.viggiani@nih.gov
http://energy.gov/sites/prod/files/2013/12/f5/DOE_P420-1_Final_2-8-11.pdf
http://energy.gov/sites/prod/files/2013/12/f5/DOE_P420-1_Final_2-8-11.pdf
http://energy.gov/sites/prod/files/2013/12/f5/Technical_Basis_for_DOE_P_420-1.pdf
http://nuclearsafety.gc.ca/eng/pdfs/Presentations/Guest-Speakers/2014/2014-01-13-Safety-Goals-and-Risk-Informed-Regulation-at-the-US-NRC.pdf
http://nuclearsafety.gc.ca/eng/pdfs/Presentations/Guest-Speakers/2014/2014-01-13-Safety-Goals-and-Risk-Informed-Regulation-at-the-US-NRC.pdf
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From: Kim Loll []  
Sent: Saturday, February 06, 2016 12:37 PM 
To: National Science Advisory Board for Biosecurity (NIH/OD) <NSABB@od.nih.gov> 
Subject: Comments from the Containment Laboratories Community Advisory Committee (CLCAC) 
Frederick, Maryland  

I am writing on behalf of the Containment Laboratories Community Advisory Committee (CLCAC) of 
Frederick, Maryland.  The CLCAC was formed as joint committee sponsored by both the City of 
Frederick, as well as Frederick County, MD.   

The purpose of the Committee is to: 

 Foster two-way communication between the public and the operators of the high containment
laboratories operating at Fort Detrick and elsewhere in Frederick County.

 Seek information about public concerns and ways to address those concerns.
 Advise and make recommendations on behalf of the public to government, containment

laboratory and Fort Detrick officials regarding opportunities to improve any laboratory-related
operational matters that may potentially impact public safety and health.

The CLCAC has been following the many issues related to the current discussion on Gain of Function 
research  over the last several years.  Several members of CLCAC attended the January 7/8, 2016 NSABB 
Meeting or observed the webcast, and the past Chair of CLCAC, Ms. Beth Willis, was a panel member on 
the Workshop.  The CLCAC would like to take this opportunity to endorse the following papers and 
presentations provided at the NSABB Meeting: 

 Presentation and written comments provided by Ms. Beth Willis
 Presentation and written comments provided by Dr. Marc Lipsitch

Thank you for the opportunity to participate in this important deliberative process.  We look forward to 
future opportunities to provide additional public perspective on biosafety and biosecurity policy issues 
as they relate to public health concerns.  

Local newspaper coverage of the January 13, 2016 CLCAC meeting following the NSABB Meeting can be 
found at: 

http://www.fredericknewspost.com/news/health/treatment_and_diseases/frederick-committee-
addresses-pathogen-research-debate/article_10e694b8-2a98-59ba-85dd-674337980152.html 

Additional information about the CLCAC and its activities can be found at: 

https://www.cityoffrederick.com/index.aspx?nid=127 

Sincerely, 

Kim R. Loll, Vice-Chair 
Containment Laboratories Community Advisory Committee 

mailto:kimloll@aol.com
mailto:NSABB@od.nih.gov
http://www.fredericknewspost.com/news/health/treatment_and_diseases/frederick-committee-addresses-pathogen-research-debate/article_10e694b8-2a98-59ba-85dd-674337980152.html
http://www.fredericknewspost.com/news/health/treatment_and_diseases/frederick-committee-addresses-pathogen-research-debate/article_10e694b8-2a98-59ba-85dd-674337980152.html
https://www.cityoffrederick.com/index.aspx?nid=127
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February 23, 2016 

[Submitted electronically to nsabb@od.nih.gov]  

Samuel L. Stanley, MD 
Chairman of the NSABB 
Office of Science Policy 
National Institutes of Health 

IDSA Comments to the NSABB Working Paper on Evaluating the Risks and 
Benefits of Gain-of-Function Studies to Formulate Policy Recommendations 

Dear Dr. Stanley, 

The Infectious Diseases Society of America (IDSA) has closely followed the 
National Science Advisory Board for Biosecurity (NSABB) as it develops formal 
recommendations on how to assess the risks and benefits of gain-of-function (GOF) 
research of concern on pathogens with pandemic potential.  IDSA members will be 
among the first responders to care for affected individuals in any disease outbreak, 
and will also lead research efforts to counter these disease threats.  Accordingly, 
they are well positioned to understand the risks and benefits of these potentially 
dangerous experiments.  Last summer, our society submitted recommendations for 
the NSABB as it worked with its contractor, Gryphon Scientific, to undertake a 
risk-benefit assessment (RBA) of the paused GOF research projects of concern, and 
then release its initial findings and recommendations. 

IDSA has limited our comments today to those that apply to the NSABB’s working 
paper, as it will shape the U.S. Government (USG) policy on the oversight of GOF 
research of concern.  We applaud the NSABB’s efforts to address IDSA’s 
recommendations in the working paper, including its focus back to only the research 
of highest concern and its exclusion of seasonal influenza vaccine manufacturing 
and development.  On the other hand, we are unified in our conclusion that the 
NSABB’s draft findings and recommendations will not provide the appropriate 
guidance needed to develop a streamlined mechanism that provides appropriate 
oversight of the risk and benefits of GOF research of concern.   

Below, IDSA offers specific recommendations to improve the areas of the working 
paper of greatest concern: 

1. Remove resistance to public health control measures as an attribute of
GOF studies of concern

IDSA strongly supports the NSABB’s “key finding 1,” that only a small subset of 
GOF research has risk that warrants an additional level of oversight.”  As IDSA 
stated in its earlier comments, a narrow focus only on GOF research of concern will 

IDSA February 23, 2016
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2:  IDSA comments on the NSABB draft GOF recommendations 

avoid an inadvertent regulatory capture of low risk research, which was not mentioned in the 
original White House description of research to be included in this deliberative process.   

Consequently, IDSA believes the NSABB’s proposed scope of GOF of concern, research that 
generates a pathogen that is highly transmissible, highly virulent, and resistant to public health 
control measures, may be unduly narrow.  The limitations set forth on research in the NSABB 
document may fail to identify any GOF research for review and regulatory oversight, notably the 
types of experiments that sparked our current deliberation over the risk of GOF of research on 
pathogens with pandemic potential.  Moreover both Gryphon Scientific and a number of panelist 
speakers at the January NSABB meeting concluded that public health control measures would 
have little ability to control a widespread outbreak of a highly virulent and transmissible 
pathogen.  As stated in our earlier comments, IDSA again recommends that the NSABB focus 
oversight on GOF research that would be anticipated to combine both high pathogenicity and 
transmissibility in a pathogen; while escape from medical countermeasures is a concern, it is 
secondary to the above characteristics.  This definition would capture the GOF experiments of 
greatest concern, and ensure that they are reviewed appropriately to assess their risk and benefits.   

2. Exempt routine, responsible vaccine manufacturing from GOF oversight
The NSABB explicitly identifies the development and manufacture of seasonal influenza 
vaccines as not GOF research of concern.  IDSA strongly agrees with this conclusion, 
understanding the critical importance of adapting and manipulating wild type influenza virus for 
improved growth in eggs and mammalian cell lines for vaccine manufacturing.  However, our 
society believes that this explicit exclusion can be expanded to include all routine, responsible 
vaccine manufacturing activities.  For example, the development of pre-pandemic and pandemic 
influenza vaccines uses standard methods and safety procedures that are widespread in the field.  
IDSA affirms that these routine activities pose little risk to the public, and play a critical role in 
public health preparedness.   

3. Institute an independent standing board to review GOF of concern
The NSABB working paper concludes that “the U.S. government has effective policy 
frameworks in place for managing risks associated with life sciences research.”  IDSA strongly 
disagrees that the current policy frameworks, the USG Policy for Federal Oversight of DURC 
and the Department of Health and Human Services (HHS) GOF framework for H7N9 and H5N1 
influenza, are sufficient to oversee GOF research of concern.  For example, the USG DURC 
policy requires institutions to provide initial oversight of a GOF research project.  As raised on 
several occasions by panelists at the January NSABB meeting, institutional biosafety committees 
(IBCs) vary widely in their expertise on assessing GOF research and lack transparent, easily 
accessible guidance to aid in these efforts.  Often GOF research may reach a final line of review 
during submission for publication, where journal editors must take on the task of assessing the 
risk of publishing the findings; again they lack accessible guidance to ensure they provide 
appropriate review.  In addition, the multiple frameworks of oversight for DURC, select agent 
research, recombinant DNA research, research that poses biosafety risks to human health or 
agriculture, research activities involving the shipment or export of infectious agents, and GOF 
research of concern create an often confusing regulatory environment that can impede scientific 
research, public health responses, and product development that are in the public interest. 
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