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Vectored Expression of the Broadly Neutralizing Antibody FI6 in
Mouse Airway Provides Partial Protection against a New Avian

Influenza A Virus, H7N9
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s of 4 July 2013, there have been 134 confirmed cases of hu-
man infection and 43 fatalities with a new avian influenza A
virus (H7N9) (1). H7N9 is currently contained in Southeastern
China, and the majority of human cases of infection have reported
direct exposure to poultry (2). While no sustained human-to-
human transmission has been reported, there have been cases of
family clusters of infection (3), suggesting limited person-to-per-
son transmissibility, which, in light of recent findings that H7N9
can be transmitted via aerosol in ferrets (4), suggests the potential
for an H7N9 pandemic. Several broadly neutralizing antibodies
against influenza A viruses have been isolated, including FI6 that
binds to all group 1 and 2 subtypes of influenza A virus (5). We
previously demonstrated that adeno-associated virus (AAV) vec-
tor serotype 9 expressing the FI6 antibody at the nasopharyngeal
mucosa of mice and ferrets provided complete protection against
clinical isolates of several pandemic strains of H5N1 and HIN1
influenza (6). We evaluated this strategy in mice for efficacy
against a clinical isolate of H7N9 (A/Anhui/01/2013 [A/H1]) (7).
H7N9 A/H1 was isolated in China on 31 March 2013, 1 month
after the first reports of H7N9 infection (Fig. 1C) (7). An aliquot of
this virus arrived on 23 April at the National Microbiology Labo-
ratory of the Public Health Agency of Canada, and within 4 weeks
of receipt, the virus was amplified and the 50% lethal dose (LD5,)
was established in mice. Transport, handling, and disposal of

H7N9 A/H1 during these experiments complied with published
international and national recommendations, and the animal ex-
periments were performed in accordance with the regulations of
the Canadian Human Pathogens and Toxins Act (8—10). On 30
May, BALB/c mice were intranasally administered 10'' genome
copies of AAV9.FI6, and 15 days later, AAV9.FI6-treated and na-
ive mice were challenged with 100 LD5, of H7N9 A/H1. Figure 1
presents the outcome of these experiments in terms of the weights
of the mice (Fig. 1A) and percent survival (Fig. 1B). The control
animals (i.e., no vector treatment but H7N9 A/H1 challenge; n =
10) showed a rapid and progressive weight loss (Fig. 1A), requir-
ing that all animals be euthanized by day 9 (Fig. 1B). Animals
treated with AAV9.FI6 showed improved outcome. Treated mice
began to lose weight at the same rate as naive mice, although the
severity of clinical symptoms (i.e., ruffled fur and rapid breathing)
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FIG 1 Delivery of AAV9.FI6 to airway confers partial protection against H7N9 A/H1. (A) Weights of mice following challenge with H7N9 A/H1. Open circles,
control mice (n = 10); closed triangles, AAV9.FI6-treated mice (n = 14). (B) Survival of challenged mice. Mice were euthanized when they appeared in distress
or their body weight declined =30%. Dashed lines, control mice; solid lines, AAV9.FI6-treated mice. (C) Timeline of the H7N9 A/H1 human infection report to

animal vaccination and vector-mediated protection.
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was less, and 6/9 mice eventually recovered and survived. Effec-
tiveness of the vaccine was also assessed by necropsy of some an-
imals 5 days postchallenge and measuring viral load in lung
homogenates as described previously (6) in naive (n = 3) and
vector-treated (n = 5) mice. We observed a nonsignificant trend
toward reduced viral load in the lungs of the AAV9.FI6-treated
mice (data not shown).

The emergence of H7N9 A/H1 as a human pathogen provided
a unique opportunity to evaluate our AAV technology platform
and the potential use of the described vectored neutralizing anti-
body during a mounting influenza outbreak. We demonstrated
partial efficiency of AAV9.F16 in a relevant model 4.5 months after
the initial report of an infection in a human being.
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