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Highly pathogenic avian H5N1 A viruses i Ily infect h but currently do not transmit
efficiently among humans. The viral haemagglutinin (HA) protein is a known host-range determinant as it

diates virus binding to host-specific cellul ptors™> 2 3, Here we assess the molecular changes in HA
that would allow a virus possessing subtype H5 HA to be among Is. We identified a
reassortant H5 HA/H1N1 virus—comprising H5 HA (from an H5N1 virus) with four mutations and the
remaining seven gene from a 2009 pandemic H1N1 virus—that was capable of droplet
transmission in a ferret model. The transmissible H5 reassortant virus preferentially recognized human-type
receptors, replicated efficiently in ferrets, caused lung lesions and weight loss, but was not highly
pathogenic and did not cause mortallty These results indicate that H5 HA can convert to an HA that
supports efficient viral tr i in Is; h , we do not know whether the four mutations in
the H5 HA identified here would render a wholly avian H5N1 virus transmissible. The genetic origin of the
remaining seven viral gene segments may also critically contribute to tr ility in
Nevertheless, as H5N1 viruses continue to evolve and infect humans, receptor-binding variants of H5N1
viruses with demic p ial, includi ian-hi tant viruses as tested here, may emerge.
Our findings emphasize the need to prepare for p ial pandemi d by infl viruses
possessing H5 HA, and will help individuals conductlng survelllance in regions with circulating H5N1
viruses to recognize key residues that predict the p i of i which will inform the
development, production and distribution of sffectlve countermeasures

Main

Main Author i i y information Comments

Although H5N1 viruses continue to cause outbreaks in poultry and there are cases of human infection in Indonesia,
Vietnam, Egypt and elsewhere
(http://www.who.int/influenza/human_animal_interface/H5N1_cumulative_table_archives/en/index.html), they have
not acquired the ability to cause human-to-human transmission. Investment in H5N1 vaccines has therefore been
questioned. However, because humans lack immunity to influenza viruses possessing an H5 HA, the emergence of
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Virus Inoculated ferrets Contact ferrets
Weight loss  Peak virus titrein nasal wash Seroconversion Virus detection in Seroconversion
(%) (mean logyo{pf.u. mi~y) (positive and total numbers) nasal wash (positive (positive and total numbers)
(days after inoculation) (Hititre)t and total numbers) (HI titre)
rgCAO4 30f3(15.1) 75() 3 of 3(=1,280, =1,280, =1,280) 30f3 3 of 3 (=1,280, =1,280, =1,280)
rgVN1203/CA04 30f3(59) 5.3(5) 30of 3(80, 40, 80) 0of3 00f3(<10, <10,<10)
rg(N224K/Q226Ly CAO4 20f3(7.8)} 39(5) 3 of 3(=1,280, =1,280, =1,280) 0of3 00f3(<10, <10,<10)
HA(N158D/N224K/Q226L)/ 60f6(5.7) 6.7(3) 6 of 6 (640, =1,280, =1,280, 640, 20f6 5 of 6 (160, 320, 20, 160, 40, <10)
=1,280, =1,280)
HA(N15BD/N224K/0226L/ 60f6(9.8) 6.1(5) 60f6(=1,280, =1,280, 640,=1,280, 40f6 6 of 6 (640, 640, =1280, 80,
T3181)/CA04 =1,280, =1,280) =1,280,320)
rgT3181/CA04 3of5(1.5)8 56(3) 5 of 5 (40, 20, 20, 40, 40) 0of5 00of5 (<10, <10, <10,<10, <10)
* Maximum percentage weight loss is shown.
inhibition (HI) assay carried out with virus red blood calls.

:Omlnbn.ldnd not lose any body weight.
§Two animals did not lose any body weight.

N
x 1. BREBRICHWET 2Ly MBI A HkELE.






