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Introduction

influenza A viruses {1AVs) circulating in swine present
important economic concerns for the swine industry
2nd a pandemic threat for humans. Since 2008,
Fansmission of pandemic HiIN1 (HiN1pdmj virus
#om humans to pigs has been documented in
merous countries (1, 2, 3, 4), including Latin
American countries, as Argentina, Brazil, Colombia
and Mexico, owing to human-to-swine transmission
ents that have occurred since then (5, 8).

Afthough Brazil hosts one of the largest swine
wpulations in the world, there has been litlle
vidence prior to 2009 of 1AV circulation in Brazilian
swine herds. Following the detection of H1N1pdm in
=igs in Brazil in 2009 (7. 8). surveiilance efforts
screased.

Here, a phylogenetic analysis of newly sequenced
enza viruses from Brazil's swine herds provides
avidence of multiple influenza A viruses of human
seasonal virus origin circuiating in swine.

terials and methods
mpling: A total of 1881 nasal swabs and 89 lung
#ssue samples were collected from swine from 131
farms located in seven Brazilian states during
348-2012 Fifty-nine nasal swabs (3.13%) and 58
ng sampies (6516%) were positive to AV by
-gPCR. Virus isolation was performed intc MDCK
iis or into SPF embryonated chicken eggs and 41
s were obtained.

eguencing: Whole-genome  sequencing was
performed using an ABI 3130xi and lllumina MiSeq.
The oblained sequences were assnmblefi using
mread/Phrap softwares (hiip rap o). In
tal, sequence dala was obzamed i"or 35 |AVs.
ver, only 16 |AVs whole-genome sequence data
ad sufficient quality to be included in the analysis.
hviogenetic analysis: Five HiIN2, four H3N2 and
gven HIN1pdm 1AVs were analyzed. Nucleotlide
fgnments were generated for five data sets: 'H1s'

an seasonal virus-like), ‘'Hip' (pandemic
us-like), H3, Nip (pandemic virus-like) and NZ,
sciuding other related human and swine viruses,
iected globally, as background,
ergence times: A time-scaled Bayesian approach
empioyed to estmate the tming of the
man-lo-swine transmission events associated with
= H1s, H3, and N2 segments occured.

sults
: four H3N2 viruses from Brazilian swine are
phyletic (100% bootstrap} and cicsely reiated to
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human seasonal viruses from the late 1990s. The five
HINZ viruses are aiso monophyietic (64% bootstrap)
on the H1 tree, and are ciosely related to seasonal
H1NZ viruses that circulated in humans during
2001-2003.

Five Brazilian swine viruses of the H1N2 and H3N2
subtypes beiong to one N2 clade (87% bootstrap) and
two HINZ bealong to a second N2 clade (100%
bootsirap). Both clades are closeiy related to human
seascnal H3N2 viruses from the iate 1980s.
Therefore, Brazilian swine viruses of the H1N2
subtype that contain H1 segments related to human
seasonal H1N2 viruses have acquired a different N2
of human H3N2 origin via two different reassortment
events.

The seven viruses of human pandemic H1N1 origin
also were not monophyletic on the H1 or N1 tree,
indicating that these viruses are the resull of multiple
separate human-to-swine introductions of the
H1N1pdm virus, rather than clonal expansion of a
single introduced lineage.

Discussion

Here, a phylogenetic analysis of newly sequenced
influenza viruses from Brazil's swine herds provides
evidence that multiple influenza A viruses of human
seasonal virus origin have been circulating in swine
for more than a decade. These H3N2 and HINZ
swine viruses have not been detected in any other
countries to date. The co-circulation of multiple
genetically diverse influenza virus lineages of the
H1IN1, HINZ2, and H3N2 subtypes introduces new
challenges for the controf of influenza in Brazil's swine
herds, including design of cross-protective vaccines.
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