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Background:

Lisbon, Portugal

Influenza A(H1)pdmO9 viruses show a constant antigenic pattern since its emergence in the 2009 pandemics. However these viruses have been
Increasing their genetic diversity. This fact supports the need for continuous monitoring of genetic characteristics of influenza A(H1)pdmOQ9 viruses,
which can suddenly acquire new antigenic properties or decrease their susceptibility to antiviral drugs.

Methods:

From the 2009 pandemic until 2016, the Portuguese NIC has detected 1634 influenza A(H1)pdmO9 viruses in the scope of the Portuguese Influenza
Surveillance Programme. During this period, 586 viruses were isolated and characterised antigenically by HI assays. Genetic characterisation was
also performed for 195 viruses by HA1 subunit sequencing.

Results:

 All studied influenza A(H1)pdmOQ9 viruses revealed no antigenic diversity, being antigenically similar to the vaccine strain

A/California/7/2009.

« 2009 - viruses belonged to a single genetic group 1 (A/Hong Kong/2212/2010).

« 2010/2011 - Portuguese pandemic viruses showed genetic diversity, being distributed by 4 genetic groups (3,4,5, and 6),

acquiring one or two amino acid changes in antigenic sites.

« 2011/12 - were first detected A(H1)pdmO9 from group 7 (A/St. Petersburg/100/2011).
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« 2012/13 - majority of circulating viruses belonged to the subgroup 6C (represented by A/Estonia/76677/2013) harbouring 2

amino acid substitutions in antigenic sites of hemagglutinin (S185T and S203T).
« 2013/2014 - all A(H1)pdmO9 viruses clustered in the subgroup 6B (A/South Africa/3626/2013) and fixed 3 amino acid changes
located in antigenic sites of HA (K163Q, S185T and S203T).

« 2015/2016 - within 6B group, new A(H1)pdmOQ09 viruses have emerged giving rise to a new subgroup 6B.1 represented by the

strain A/New York/61/2015. Most viruses presented an additional amino acid substitution in HA antigenic sites: S71P in 6B

group and S162N in 6B.1 subgroup.

Table | - Amino acid substitutions observed in the HA1 subunit of influenza A(H1)pdmQ9 viruses comparing to the vaccine strain A/California/7/2009.

Hemagglutinin antigenic sites are highlighted.

Antigenic sites Cb Ca2 Cal Sb Cal ca2

Amino acid positions 8 10 19 31 32 36 39 43 44 45 48 68 69 71 74 77 83 84 86 94 97 108 119 121 [ kYN 137 138 141 UK 170 183 185 186 187 197 199 203 204 205 215 216 |z2zh 223 234 241 245 249 250 256 257 258 259 260 261 263 267 269 271 272 274 283 286 293 294 295 308 321 323 326
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AlSouth Africa/3626/2013 6B | .. s . N T . . T . T . E . . . . . v
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AlMauritius/I-463/2015 6B | .. S N N T . . T . T T .. E . . . . . v
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AlLisboa/57/2009 | || oo S L LT s v
AlLisboa/ss/2009 || o S L T s v
AlLisboa/s9/2000 | || oo S L s T s v
AlLisboa/60/2009 | | oo S T = | v
AlLisboa/61/2009 | . G S L T s Y
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AlLisboa/64/2009 | || o S s T s
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AlLisboa/66/2009 | || .o s N T SRR L s v
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AlLisboa/81/2009 | || .o S L T s v
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Allisboa/ss/2009 | | oo S T = | v
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Allisboa/s7/2009 | | .o S T = | v
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AlLisboa/is9/2009 | | | ... K .. S LB T L v
AlLisboa/160/2009 | | | . . ... K . . S L L | T . L v
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AlLisboa/i71/2009 | || G S L s T s
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AlAveiro_PT/3/2013 || . s . N T ... T . L E .. . . . v
AlLeiria_PT/7/2013 | | ..o s . N T ... T .. L E .. .. . v
AlPorto_PT/24/2013 | || .. s . N T ... T .. I E .. ... v
AlPorto_PT/25/2013 ||| .. s . N T ... T .. I E .. ... v
AlLisboa_PT/2/2023 | | | ..o oL e S . N . L T . . . T ... L E . . . . . \%
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AlLisboa_PT/42/2013 | | V. . . oo s . N e T ... T .. L E .. ... v
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AlBraga_PT/68/2013 | | ¢ . oo s . N T ... T M L E .. .. . v
AlAveiro_PT/69/2013 | || ..o s . N T ... T .. L E .. . . . v
A/Coimbra_PT/66/2013 2012/2013| | ... oL S . N . T . . . T .. ... L E \Y \%
HCF4008252 | s . N T ... T .. L E .. ... v
AlLisboa_PT/137/2013 | | | ..o s . N T ... T . L E .. .. . v
AlLisboa_PT/53/2013 | | | ... s . N T ... T .. I E .. ... v
A/Coimbra_PT/65/2023 | || - ..o S . N . T . . . T . . .. L E . . . . . \%
A/Guarda_PT/88/2013 | | | ..o e S . N . L T . . . T ... I E . . . . . \%
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CHUC13003802 | s . N T ... T .. L E . . . . . v
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A/Coimbra_PT/4/2013 | | | o ..o S G . G . T . T T L e \Y
AlEvora_PT/13/2013 | | | .o S G .. G . I . T T K s v
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AlLisboa/156/2013 | | | . . - s . N . . . . . I . . T . T . . . . E . . . . . . ..
AlLisboa/157/2013 | || o s . N . I . . T T E .. ... v
AlLisboa/148/2013 | || .o s . N . . I . T . T . E .. ... v
AlLisboa/151/2013 | || .o s . N . . I . T . T . E . ..
AlLisboa/28/2014 | || .o s . N . I . T . T . E . . . . . Y
AlLisboa/59/2014 ||| .o s . N . I . T . T . E . . . . . v
AlLisboa/és/2014 ||| oo s . N . I . T . T . E ...
AlLisboa/11/2014 | || oo s . N . I . T . T . E . . . . . v
AlLisboa/12/2014 | || oo s . N . I . T . T . E ...
AlLisboa/3s/2014 | oo P s . N . I . T . T . E . . . . . v
AlLisboa/s4/2014 | o s . N . I . T . T . E . . . . . v
AlLisboa/57/2014 ||| s . N . I . T . T E ...
AlLisboa/ss/2014 | o s . N . I . T . T E .. .. . v
AlLisboa/69/2014 ||| o s . N . I . T . T F E .. . . . v
AlLisboa/71/2014 ||| o s . N . I . T . T E .. ... v
AlLisboa/72/2014 R . . s . N . I . T T F E .. .. . v
AlLisboa/77/2014 ||| o s . N . I . T T E ...
AlLisboa/niRL31/2013 .. | | ... s . N . . I . T . T . E . ..
AlLisboa/19/2014 201872004\ 6B | T s . N . . I . T . T . E . ..
AlLisboa/27/2014 | L .o P s . N . . I . T . T . E . . . . . Y
AlLisboa/6s/2014 | oo s . N . . I . T . T . E . ..
AlLisboa/118/2014 | || oo s . N . . I . T . T . E . . . . . Y
AlLisboa/159/2013 | || o s . N . I . T . T . E . . . . . v
AlLisboa/a2/2014 | || oo s . N . I . T . T . E . . . . . v
AlLisboa/9s/2014 ||| o s . N . I . T . T . E . . . . . v
AlLisboa/119/2014 | || o s . N . I . T T . T . E ...
AlLisboa/122/2014 | || o s . N . I . T . T E . . . . . v
AlLisboa/123/2014 | || o T . N . I . T . T E . . . . . v
AlLisboa/124/2014 ||| o s . N . I . T . T D .. E ...
AlLisboa/125/2014 | || o s . N . I . T . T E ...
AlLisboa/132/2014 ||| o s . N . I . T . T E ...
AlLisboa/nirRL98/2014 | || o s . N . I . T T E .. ... (VAR
AlLisboa/niRL99/2014 | || o s . N . I . T T E .. .. . (VA
AlLisboa/niRL100/2014 | | | .. s . N . . I . T . T . E .. ... v
AlLisboa/niRL118/2014 | | | .. s . N . . I . T . T . E .. ... Voo
AlLisboa/niRL121/2014 | L)oo S . N . . . T T F E ... V.
AlLisboa/6/2015 | || .o S . N . . T . s . . . T .. E . . . . . \Y .
AlLisboa/o/2015s || s . N . I . T . T . E .. . .. Voo
AlLisboa/10/2015 || oo s . N . I . T . T . E .. . .. v oo
AlLisboa/niMS135/2015 | 1| . oL S . N . . T . s . . . . T E E . . . . . \Y% .
AlLisboa/7/2015 || | ... s . N . I . T . T . E . . . . . (VAR
A/Lisboa/niMS105/2015 201472015 6B | S . N . . T . s . . . . T ... E . . . . . \Y .
AlLisboa/niEVA247/2015 | || . ool e N . . T . o . . . . T .. E . . . . . \Y .
AlLisboa/14/2015 | || ..o S . N . . T . 1 | T . E . . . . . \Y .
AlLisboa/is/2015 | . s . N . I . T . T E . . . . . (VAR
AlLisboa/mirRL183/2015 | |\ oo S . N P T . T T E ... Vo
AlLisboa/2s/2006 | | | . . . . . . . .. P P s . N ... . I . T . T . . . . N E . . . . . VA
AlLisboa/78/2016 | | | . .. P P s . N . I . T T N E ... (VAR
AlLisboa/31/201s |~ . ... P P s . N M . T . T . T . N E ... v
AlLisboa/33/2015 | | | . P P s . N . T . T . T N E ... v oo
AlLisboa/34/2015 | | .. P P s . N . T . T . T . N E ... v oo
AlLisboa/3e/2015 || | . .. P P s . N T . T . T N E . ... (VAR
AlLisboa/37/2015 || | ... P P s . N T . T . T . N E ... (VAR
AlLisboa/38/2015 eB | ... P P s . N T . T . T . N E .. v
AlLisboa/nisus2_1s5-16/2015 | | | . .. ... ... P P s . N T . T . T T N E .. Voo
AlLisboa/76/2016 | | | . ... P P s . N T . T . T . F N E . . . . . (VAR
AlLisboa/niEVA142_15-16/20106 | | | . . . . . . . ... P P s . N T . T . T . F N E . . . . . (VAR
AlLisboa/100/2006 | | | ... P P s . N T . T . T . N E .. (VAR
AlLisboa/niEVAO75_15-16/2016 | | | . . . . .. . . .. P P s . N T . T . T N E .. vV A
AlLisboa/a4/2015 | oo S N N T . T T E N VL
AlLisboa/53/2015 | L oo S . N T . T T N E N V.
AlLisboa/292015 | \— 0 ——— S N N . . . T . T T . . . . . . T . . . . E . . . . . Y
AlLisboa/a0/2016 ||| .o S N N T . T T T E .. .. . v
AlLisboa/ai/2016 || .o S N N T . T T T E .. .. . v
AlLisboa/a2/2016 | .o S N N . T . T T . T . E .. ... v
AlLisboa/s3/2015 ||| s N N T . T T . T . E .. ... v
AlLisboa/ss/i2016 || s N N T . T T . T . E .. . .. v
AlLisboa/63/2015 2015/2016 | ... L. s N N . T . T T . T . E . . . . . v
AlLisboa/77/20106 | || .o s N N T . T T . T . E . . . . . v
AlLisboa/g4/2015 || .o s N N T . T T .. T E . . . . . v
AlLisboa/111/2006 | || .o s N N T . T T . T . E . . . . . v
AlLisboa/118/2006 | || .o s N N T . T T T . E . . . . . v
AlLisboa/122/2006 | | | .o s N N T . T T . T . E . . . . . v
AlLisboa/110/2006 | || .o S N N T T T T T E . . . . . v
AlLisboa/niEVA195_15-16/2016 e S N N T . T T T E .. ... v
AlLisboa/117/2016 e S N N T . T T T E . . . . . v
AlLisboa/73/2006 ||| . S N N T T T T E .. . . . v
AlLisboa/74/2006 ||| S N N T T T T E .. . . . v
AlLisboa/108/2006 | || .o S N N T T T T E .. ... v
AlLisboa/115/2016 ||| . S N N T T T T E .. ... v
AlLisboa/32/201s |} | . . ... G .. ... s N N T T T . T . E .. ... v
AlLisboa/37/2016 | | | . . ... G .. ... s N N T T T T . E . . . .. v
AlLisboa/49/2015 | | | . . ... G .. ... s N N T T T . T . E .. . .. v
AlLisboa/s0/2015 || | . . ... G .. ... s N N T T T . T . E . . . . . Y
AlLisboa/s9/2015 | | | . .. ... G .. ... s N N T T T T . E . . . . . v
AlLisboa/go2016 | | | . . ... ... G .. ... s N N T T T . T ... v E . . . . . v
AlLisboa/114/2006 | | | . . ... G .. ... s N N T T T . T . E D v
AlLisboa/116/2006 | | | . .. ... G .. ... s N N T T T T T ... E . . . . . v
AlLisboa/119/2016 | | | o G .. S N N T T T T E ... v

For further information on this poster please contact:

Raquel Guiomar, Laboratério Nacional de Referéncia para o Virus da Gripe, INSA, Portugal. raquel.guiomar@insa.min-saude.pt; Tel.: +351217519216
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Figure 1 — Maximum likelihood phylogenetic tree of HA1 nucleotide sequences from influenza A(H1)pdmO09
viruses, detected in Portugal since the 2009 pandemic until the 2015/2016 winter season. Bootstrap values
above 50 are shown (500 replicates). Strains analysed are represented by different colours according to the
season of detection: red (2009/2010), blue (2010/2011), pink (2011/2012), green (2012/2013), brown
(2013/2014), orange (2014/2015) and teal blue (2015/2016). The vaccine strain is highlighted in yellow, and

the reference strains in black.
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