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In this issue of the Journal of Virology (JVI), we publish a paper by
Troy C. Sutton and colleagues from the University of Maryland,

Virginia-Maryland College of Veterinary Medicine, and Istituto
Zooprofilattico Sperimentale delle Venezie in Padua, Italy, report-
ing sequence changes in highly pathogenic avian influenza virus A
H7N1 (A/H7N1) associated with airborne transmission in mam-
mals (1). The authors found that serial inoculation of A/H7N1
into ferrets, housed under conditions allowing the transmission of
virus by airborne routes but not by direct contact, led to the selec-
tion of variants capable of ferret-to-ferret spread. Sequence
changes in the viral polymerase PB2 subunit, nucleoprotein (NP),
matrix protein (M1), and hemagglutinin (HA) were found in
A/H7N1 variants following the tenth and final passage. Impor-
tantly, these sequence changes were not associated with any loss in
virulence. These findings raise the possibility that sequence poly-
morphisms in influenza virus internal proteins, in addition to
those previously described for HA (2–4), regulate airborne trans-
mission of highly pathogenic avian influenza virus strains in
mammals.

Highly pathogenic avian influenza viruses have been sporadi-
cally introduced into humans with substantial morbidity and
mortality (5–8). Although case fatality rates are not known with
certainty, these strains are likely more virulent in humans than the
1918 influenza virus A H1N1 pandemic strain (9). There are no
reports of A/H7N1 transmission to humans, but the virulence of
this strain in birds suggests that it could be similarly virulent in
humans. The study by Sutton et al. (1) provides clues about the
sequence changes that may allow airborne transmission of
A/H7N1 in mammals. This information may stimulate additional
work in the field to understand whether and how these sequences
influence influenza virus transmission, which is a critical factor in
the evolution of pandemic strains (10). Moreover, this new se-
quence information may improve public health surveillance for
these sequence signatures, guide preparation of influenza vac-
cines, and lead to identification of new antiviral drug targets.

Given the potential concerns about enhancing the transmis-
sion of H7N1 influenza virus in mammals, the authors incorpo-
rated several features in the experimental design to mitigate risk
(1). First, the A/ostrich/Italy/2332/2000 (H7N1) parental strain
and the variants insolated in this study display avian (�2,3-linked
sialic acid) and not human (�2,6-linked sialic acid) receptor-
binding specificity. Second, the parental A/H7N1 virus is suscep-
tible to oseltamivir and antigenically matched to an A/Nether-
lands/219/2003 (H7N7) experimental vaccine (11). Third, all
experiments in this study were conducted in an enhanced animal
biosafety level 3 laboratory appropriate for highly pathogenic
avian influenza virus strains and routinely inspected by both in-

stitutional biosafety and United States Department of Agriculture
officials.

Prior to submission of this paper to JVI, the study was evalu-
ated for the possibility of dual use research of concern (DURC) by
the University of Maryland Institutional Biosafety Committee
(IBC) and the National Institute of Allergy and Infectious Diseases
(NIAID). As described in the “United States Government Policy
for Oversight of Life Sciences Dual Use Research of Concern”
(12), DURC is defined as “life sciences research that, based on
current understanding, can be reasonably anticipated to provide
knowledge, information, products, or technologies that could be
directly misapplied to pose a significant threat with broad poten-
tial consequences to public health and safety, agricultural crops
and other plants, animals, the environment, materiel, or national
security” (12). Evaluation by both groups for the possibility of
DURC consisted of three sequential steps, each asking a specific
question. First, does the work involve one of the 15 agents and
toxins specified by the U.S. government DURC policy? In this
case, highly pathogenic avian influenza virus is one of the 15
agents and toxins. Second, does the work involve one of the seven
listed experiments (or “effects”)? Again, in this case, enhancing
transmission of A/H7N1 in mammals constitutes one of the seven
effects. Third, does the resulting knowledge, information, prod-
ucts, or technologies meet the definition of DURC as defined in
the policy? The University of Maryland IBC and NIAID differed
about whether the study met the definition of DURC. However,
neither group recommended against publication.

As is the case for all other papers considered for publication by
JVI, the reviewers were asked to evaluate the paper by Sutton et al.
for novelty, scientific rigor, and significance and to consider
whether the research represented DURC. The manuscript also was
evaluated for DURC by senior editors at the American Society for
Microbiology, which publishes JVI. During this process, the au-
thors, the University of Maryland IBC leadership, and NIAID rep-
resentatives were asked for clarification about their adjudication
of the DURC issue. Prior to reaching a final decision about pub-
lication, ASM convened a teleconference of the editors and offi-
cials from the NIH, who conveyed the perspective of the Depart-
ment of Health and Human Services. The ASM editors did not
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reach consensus about whether the work represents DURC. How-
ever, it was concluded that the benefits of publishing the paper
outweighed any potential risks, and ASM decided to move for-
ward with publication.

As we have written previously (13), a designation of DURC
should not necessarily preclude conduct of the research or com-
munication of the findings. Consistent with our evaluation of a
previous gain-of-function influenza virus study (4), we conducted
a careful risk assessment of the report that appears in this issue of
JVI that involved experts in influenza virus research, biosafety and
biosecurity, and scientific publication and included affiliates of
the U.S. Government. Following this consideration and our com-
mitment to responsible publication, we concluded that the new
information provided by Sutton et al. (1) represents an important
contribution to an understanding of influenza virus transmission
with the potential to limit human influenza illness.

We acknowledge that gain-of-function research on influenza
virus is controversial (14–18). However, given the threat to hu-
man health posed by highly pathogenic avian influenza virus
strains and the paucity of countermeasures available, we think that
research on these viruses is important. We support efforts in the
influenza virus research community to conduct this work to an-
swer the most important scientific questions in the safest possible
manner. Ongoing dialogue about these studies by the stakeholder
communities, research institutions, funding agencies, and regula-
tory bodies will provide additional guidance about how this re-
search can be most effectively communicated.
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