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Influenza A Virus in Swine - Brazil

. Since 2009: Frequent outbreaks of acute respiratory disease in

pigs caused by HIN1pdm

. Currently, influenza seroprevalence in pig heard is estimated in
78.1%

. H1N1pdm, human seasonal origin HIN2 and H3N2 influenza
viruses are widespread in pig herds in Brazil, where they continue

to evolve

. FLUAVs of human seasonal virus origin have been circulating In

swine for more than a decade.




Influenza A Virus in Swine - Brazil

. A novel introduction of a human N1 in swine was detected:; the
most closely related human influenza virus circulated in humans
between 1977 and 2009. The human-to-swine transmission

probably has occurred in 2006.

. All HIN2 and H3N2 viruses sequenced so far have the internal

gene segments derived from H1N1pdm

. These particular H3N2 and H1N2 swlAV clades appear to be

specific to Brazil.




FLUAV in Brazil

4 h

. Partial and complete gene sequences were generated for 79
FLUAVS.

. Sequence analysis of gene segments H1s, Hlpdm, H3, N1 and N2.
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Genotypes of IAV found in pigs in Brazil

Subtype Year of isolation PB2 FPB1 PA HA NP HA ] NS sw clade classif (IRD)| Total

2008, 2010, 2011, 2012
- - - - 397
H1M1 2013, 2014, 2015, 2016 pdm pdm pdm pdm pdm pdm pdm pdm 143.3.2 (npdm ) 45

2011, 2012, 2014, 2015,

H1N2 o pdm pdm pdm | huHt2002|  pam huM2 1008 pdm pdm 1B2.2 (delta ike) 18
Other-Human-186 2

HiN1 2011, 2014, 2015 pdm pdm pdm | huHi2008|  pam huM1 2008 pdm pdm e'_d:h";g: 3

H3NZ | 2011.2014. 2015 2018 | pdm pdm pdm | hur3 1008 |  pdm hul2 1998 pdm pdm 13

" Hipdm (H1N1): Multiple separate human-to-swine transmissions of H1N1pdm
~have occurred since 2009.

' H1s (H1N2): Transmission of human seasonal H1N2 viruses to pigs occurred in \'
the early 2000s (2002-2003).

H1s (H1N1): Transmission of human seasonal H1N1 into swine approx in 2006.

" H3 (H3N2): Introduction of human H3N2 virus into swine in Brazil during late
1990s.

N2 (H1IN2 and H3N2): Two different introductions of N2 segment from huH3N2
_viruses into swine (late 1990s).

*MELSON M.1.: SCHAEFER R. et al. Emerging Infectious Diseases. v.21, n.8, 2015. SCHMIDT C. et al. Genome Announc. 2(6):201313-14. 2014.
RAaJAd D.5. et al. Influenza and Other Respiratory Vinuses. v.7, n.5, 2013.




Detection and characterization of FLUAV in swine in a production
system in Santa Catarina, Brazil

Maicom Vinicios Ferreira, DVM, MSc.
\
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Sampling and methods

FORMULA
 Prevalence: 40% e Z x PxQx N
«  Confidence level: 95% e?x(N-1)+ZxP xQ
* Accuracy level: 5% i) Onde:
) Z = Mivel de Confianca 95%
»  Finite population formula: 60,000 piglets 53(‘}’ w:ﬁ
. Sampling: 367 I rerepm———
Farm City Latitude Longitude | N° Piglets Sampling
1 CONCORDIA | 27°18'02" | 52°0311° 2000 40 « Sampling of 423 pigs
2 CONCORDIA 27°1708" | 52°0258" 2020 40 . Elisa. HI
3 SEARA 27°1523" | 51°5320" 1280 26 2
4 JABORA 27°0921" | 51°4820° 1585 32 . Nasal swab: RT quR
5 CONCORDIA 27°0115" | 51°54'50 2015 40 ) o
6 JABORA 27°06'44" | 52°1447" 2020 40 * SUbtyp|ng: multlplex PCR
7 CONCORDIA 27°1114" | 51°4543" 1640 33
8 CONCORDIA 27°0703" 53°0740" 3010 50
9 LINDOIADO SUL | 27°1636" | 51°0312 2008 40
10 ARABUTA 27°09'46" | 51°50'23" 1600 32
11 CONCORDIA 27°0547" | 52°2252 2590 50
11 423
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Results

- RT_QgPCR for FLUAV

Farm Ne° Piglets Sampling Date Age N° Origens N° Positive % Positive
1 2000 40 16/08/2018 7 5 40 100,0%
2 2020 40 03/07/2018 12 4 38 95,0%
3 1280 26 24/07/2018 23 2 24 92,3%
4 1585 32 10/07/2018 19 5 29 90.6%
5 2015 40 1070772018 12 4 34 85.0%
(=1 2020 40 23/08/2018 11 5 31 T7.5%
[ 1640 33 24/07/2018 12 5 25 75.8%
8 3010 50 08/08/2018 17 8 29 58.0%
9 2008 40 28/06/2018 14 4 18 45, 0%
10 1600 32 24/09/2018 25 4 12 37.5%
11 2590 50 03/07/2018 26 4 = 10.0%

423 16,2 4,55 285 67 ,4%

Percentual de amostras positivas no RT_qPCR - Influenza A.
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Percentual de amostras positivas no Elisa Indireto.
W
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Percentual de positivos no ELISA - Influenza A.

120,0%

100,0% 97,5% 94,0%
84,4%

77,5% 75,0%

£0,0% 66,7% 68,0%
60,0% 60,0% 57,7%
2 46,0% 43,8%
40,0% 27.5%
20,0% .
0,0%

GRANJA1 GRANJA2 GRANJA3 GRANJA4 GRANJAS GRANJA6 GRANJA7 GRANJA8 GRANJA9 GRANJA 10 GRANJA11l MEDIA

* HI: H3N2, pN1IN1, HIN2
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Results - HI

e HIN2- 1B2.2
« HINI1- 1A3.3.2
« H3NZ2 unclassified, isolated in 2015

« pHIN1 + HIN2 + H3N2 : 4

* pHIN1+HIN2:4

. leNl + H1N2 + H3N2 ; 4 Percentual de subtipos positivos pelo teste de HI.
e HIN2+ H3N2:7

«  PHINL + H3N2: 27 e N

. pHINI: 59 orint - N > 7%
ANz Negatvos | :: -

- H3N2: 82

. Unclassified: 41 v I : -
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Results - Subtyping

% of positive samples — Subtyping by RT-PCR

m H3N2
= pH1N1
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Antigenic Cartography

1) Production of hyperimmune serum in piglets
Sera were produced against 13 samples of influenza virus:
« 2 HIN1 (1A.3.3.2/npdm*)
« 2 H1IN1 (Other-Human-1B.2/ delta?)
« 2 HINZ2 (1B2.2/delta-like)
« 1 HIN2 (1A.3.3.2/npdm)
« 6 H3N2.

*According to Global Swine H1Classification (tool available in IRD).

- In 2019, more hyperimmune serum is expected to be produced against
new influenza samples of the H3N2 subtype.




2) Propagation of control viruses
donated by the NADC / USDA

Eleven IAVs (5 H1IN1, 1 HIN2 and
5 H3N2)

All viruses were propagated in
SPF eggs or MDCK cells, and are
stored at -70 ° C.

A/Swine/lowa/1973 (HIN1)
A/Swine/Kentucky/02086/2008 (H1N1)
A/Swine/Minnesota/02011/2008 (H1N2)
A/Swine/lllinois/00685/2005 (H1N1)
A/Swine/Ohio/511445/2007 (H1N1)
A/California/04/2009 (H1N1)

A/Swine/Texas/4199-1/1998 (H3N2)
A/Swine/Colorado/23619/1999 (H3N2)
A/Swine/Minnesota/01146/2006 (H3N2)
A/Swine/New York/A01104005/2011 (H3N2)
A/Swine/lowa/A01480656/2014 (H3N2)

3) Panel of porcine sera produced against major IAV cluster and sub-

clusters (provided by the NADC / USDA).




4) Training In antigenic cartography, carried out at
Embrapa Swine and Poultry on March 2018.
Instructor: Sara Lopes (University of Cambridge, UK).




Ongoing and Future Projects

« Genomic sequences deposited at Genbank: lack analysis and publication
results (in 2019).

 New sequencing will be carried out in 2019 (viruses isolated between
2016 and 2019).

« Continue to monitor influenza in pigs.

* Increase sequencing capabilities and the phylogenetic analysis of
Brazilian swine influenza virus sequences.

» Test vaccine protocols.
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