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Influenza virus characterisation

Summary

Influenza A(H1N1)pdm, influenza A(H3N2), influenza B/Victoria/2/87 lineage and B/Yamagata/16/88
lineage viruses have been characterised genetically and antigenically.

e Recently isolated HIN1pdm viruses fall into several genetic groups but all groups show antigenic
similarity to the currently recommended vaccine virus A/California/7/2009.

o H3N2 viruses also fall into distinct genetic groups but there is no consistent correlation between any
group and antigenic differences from the currently used vaccine virus A/Perth/16/2009.

o Influenza B viruses of the B/Victoria/2/87 lineage have continued to predominate over those of the
B/Yamagata/2/87 lineage. Most of the B/Victoria/2/87 lineage viruses are genetically and antigenically
similar to the currently recommended vaccine virus B/Brisbane/60/2008.

Over 700 virus specimens (propagated virus isolates or clinical samples) collected since December 2010 have been

received from EU and affiliated countries at the WHO CC in London (Table 1). Predominantly, these viruses were type A
influenza HIN1pdm viruses and type B influenza viruses of the B/Victoria/2/87 lineage, although type A influenza H3N2
viruses and type B influenza viruses of the B/Yamagata/16/88 lineage continued to be detected. In Table 1, batches for

which analysis has yet to be completed are shown as in progress.



Influenza A(H1N1)pdm virus analysis

Table 2 shows representative HI results for viruses received since the previous report. The majority of viruses continue
to react well with the panel of post-infection ferret antisera, including that raised against the vaccine virus
A/California/7/2009. All the viruses in Table 2 show good reactivity with all the antisera.

Nucleotide sequence analysis of the HA1 coding region of the HA gene has been carried out and a representative
phylogenetic tree is shown in Figure 1. The phylogenetic tree shows residues that define four genetic groups that have
been predominant over the last five months; also marked on the tree are sporadic observations of particular amino acid
substitutions or polymorphisms.

As described previously (ibid) four genetic groups can be defined:

i) A134T and S183P, now seen in at least six countries globally;

i) N125D, observed originally in an emerging genetic group in the Southern Hemisphere and subsequently
widespread in the Northern Hemisphere;

iii) D97N, R205K, 1216V and V249L, observed in at least 10 countries;

iv) S185T, with many viruses in this group carrying the additional substitution D97N or alternative additional
substitutions of S143G and A197T, detected in most countries in Europe and the world.

The viruses highlighted in Table 2 as included in the HA gene phylogenetic analysis belong to genetic groups (iii) and
(iv).

The sporadic amino acid substitutions that have been marked on the phylogenetic trees encode substitutions or
polymorphisms at amino acid residues 153-157, 222 and 223. Substitutions at residues 153-157 in the HA are often
associated with reduced titres in HI assays and often the substitution or polymorphism is not seen when the nucleotide
sequence of the corresponding clinical specimen has been analysed. Often polymorphism at residues 153-157 is a result
of cell culture.

Substitution and polymorphism at amino acid residue 222 continues to be detected and the change D222G has been
postulated to be detected more often in viruses recovered from patients suffering with severe disease.

Substitutions at residue 223 (Q223R) have also been observed and are associated with isolation or propagation of the
virus in hens’ eggs.

Influenza A(H3N2) virus analysis

Since December 2010 influenza A(H3N2) viruses have been successfully isolated and propagated from 15 countries
affiliated with ECDC. The problems with antigenic characterisation of recent H3N2 viruses have been described
previously (ibid). Shown in Table 3 are the results of an HI assay using guinea pig red blood cells in the presence of
oseltamivir to reduce any effect on the agglutination of the red blood cells by the virus neuraminidase (Lin et al. 2010).
The results show that, of the six viruses tested, three have a reduction in titre of eightfold with the post-infection ferret
antiserum raised against the vaccine virus A/Perth/16/2009 compared with the homologous reaction between the
antiserum and A/Perth/16/2009. However, all the viruses in the test reacted well with a ferret antiserum raised against
A/Wisconsin/15/2009, a virus genetically and antigenically closely related to A/Perth/16/2009. All viruses in the test
showed low reactivity with antisera raised against A/Victoria/208/2009 and A/Victoria/210/2009, but these viruses show
anomalously high titres with their corresponding antisera. All test viruses showed good reactivity with antisera raised
against A/Alabama/5/2010 and A/Perth/10/2010.

Nucleotide sequence analysis of the HA1 coding region of the HA gene has been carried out on representative H3N2
viruses and a phylogenetic tree is shown in Figure 2. The five reference viruses and the vaccine virus A/Perth/16/2009
used in the HI test are shown in boldface type and coloured in black and red respectively. Viruses from ECDC-affiliated
countries fall into both of the genetic clades of the H3N2 HA gene, the A/Perth/16/2009 clade and the
A/Victoria/208/2009 clade, with the majority of viruses falling within the A/Victoria/208/2009 genetic clade. Distinct
genetic groups within the HA gene are seen within both genetic clades. As described in the last report (ibid), there are
five main genetic groups that are marked on the phylogenetic tree. These groups are characterised by encoded amino
acid substitutions at: within the A/Perth/16 clade, i) 1260M and R261Q with E50K and P162S, and ii) N133D, R142G
A212T and V213A; and, within the A/Victoria/208 clade, iii) N145S and V2231, iv) N312S, and v) D53N, Y94H, 1230V,
E280A and S312N. Viruses from ECDC-affiliated countries fall into each of these genetic groups.

A correlation of the viruses analysed in the HI assay (Table 3) with the phylogenetic tree of the HA gene (Figure 2)
shows that all the viruses fall into genetic group (v), but A/Genoa/01/2010, A/Lisboa/SU23/2011 and
A/Valladolid/40/2011 carry the additional amino acid substitution S199A in the HA, and A/lasi/47704/2011 carries an
additional substitution I1192T in the HA. Viruses in this genetic group show no consistent reduced reaction in HI assays
with antisera raised against the vaccine virus and genetically closely related viruses. Analysis of viruses from each
genetic group has indicated that there is no consistent change in antigenicity associated with any emerging genetic
group.
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Influenza B virus analyses

As in our previous report, influenza B viruses of the B/Victoria/2/87 lineage (~ 85%) have continued to predominate
over those of the B/Yamagata/16/88 lineage (~ 15%).

B/Victoria lineage viruses

Representative results of antigenic analysis of influenza B/Victoria viruses are shown in Table 4. In the HI assay some
viruses showed low reactivity with antisera raised against B/Brisbane/60/2008, the egg-propagated vaccine virus. It has
been known for many years that HI assays for influenza B viruses propagated only in cells frequently show reduced HI
titres when tested with antisera raised against egg-propagated reference strains, including vaccine strains (Schild et al.
1983). As a consequence, the antigenic properties of cell propagated viruses are assessed with antisera raised against
viruses genetically closely related to the vaccine virus but propagated in cells. In Table 4, the cell-propagated reference
viruses B/Paris/1762/2008, B/Hong Kong/514/2009 and B/Odessa/3886/2010 are genetically closely related to the
vaccine virus B/Brisbane/60/2008 and post-infection ferret antisera have been raised against these viruses. All the test
viruses analysed in Table 4 showed good reactivity with antisera raised against these three viruses and so are
considered to be antigenically similar to the vaccine virus.

Figure 3 shows a phylogenetic tree based on the HA1-coding region of the HA gene. Amino acid substitutions N75K,
N165K and S172P define the B/Brisbane/60/2008 genetic clade. The vast majority of recently collected viruses from EU
and affiliated countries fall into the B/Brisbane/60/2008 genetic clade. The majority of viruses carry the amino acid
substitution 1146V in the HA compared with the vaccine virus B/Brisbane/60/2008 and many also carry the substitution
L58P. Neither substitution has a marked affect on antigenicity of the viruses.

B/Yamagata lineage viruses

Table 5 shows the results of antigenic analysis of representative recently collected influenza B/Yamagata viruses as
assessed by HI assay using turkey red blood cells. The majority of the test viruses from EU and affiliated countries
reacted well with the panel of antisera, but many showed markedly reduced reactivity when assessed with post-infection
antisera raised against the most recently used vaccine virus of the B/Yamagata lineage, B/Florida/4/2006, an egg-
propagated vaccine virus. Generally the viruses showed better reactivity with antisera raised against the reference
viruses B/Bangladesh/3333/2007 and B/Wisconsin/1/2010, also propagated in hens’ eggs, than they did with antisera
raised against B/Florida/4/2006, with the best reactivity being seen with the post-infection antiserum raised against
B/Wisconsin/1/2010.

Figure 4 shows phylogenetic analysis of the HA1 coding region of the HA gene of representative influenza B/Yamagata
lineage viruses. The HA gene of all but four viruses (B/Estonia/55669/2011, B/Estonia/55763/2011, B/Finland/33/2010
and B/Finland/39/2010) fell into the B/Bangaldesh/3333/2007 genetic clade. The B/Bangaldesh/3333/2007 genetic clade
is characterised by the amino acid substitutions S150I, N165Y and G229D in the HA. Minor genetic groups can be
discerned within this clade, notably one genetic group is defined by the amino acid substitution M251V which is seen in
combination with the substitutions G183R or T181A and K253R in some viruses; another group is characterised by the
substitution N202S in the HA, with some viruses carrying the additional substitutions of either A146S or N116K; a third
genetic group can be characterised by the amino acid substitution T181K. Viruses from EU and affiliated countries fell
into two of the three minor genetic groups, those characterised by M251A and by T181K, as well as falling into the main
B/Banglasdesh/3333/2007 genetic clade. Antigenic analysis of the two viruses from Finland shown in the phylogenetic
tree (B/Finland/33/2010 and B/Finland/39/2010) has been described in a previous report. Table 5 and the results
presented in the previous two reports indicate that the large majority of viruses of the B/Bangladesh genetic clade are
antigenically closely related to the reference viruses B/Banglasdesh/3333/2007 and B/Wisconsin/1/2010.

Note to the figures

The phylogenetic trees were constructed using neighbour-join in MEGA4. The bars indicate the proportion of nucleotide
changes in the sequence. Reference strains are viruses to which post-infection ferret antisera have been raised. The
colours indicate the date of sample collection. Isolates from ECDC countries are highlighted in yellow. Sequences for
some of the viruses from non-European countries were recovered from GISAID and we acknowledge all laboratories who
submitted sequences directly to the London WHO CC.
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Table 1 Summary of specimens collected since December 2010 and received by the end of April 2011

MONTH
Country

H1N1pdm

Number
received

AlCalifornia/
7/2009-like

Number
received

H3N2
AlPerth/

16/2009-like™

B Yamagata lineage
Number B/Florida/

received 4/2006-like

B Victoria lineage

Number
received

B/Brisbane/
60/2008-like

DECEMBER
Austria
Belgium
Denmark
Finland
France
Germany
Ireland

Italy

Latvia
Luxembourg
Malta
Netherlands
Norway
Portugal
Romania
Slovenia
Spain
Sweden
United Kingdom

JANUARY
Belgium

Czech Republic
Estonia
Germany
France

Greece

Ireland

Italy

Latvia

Malta
Netherlands
Portugal
Romania
Slovenia

Spain

Sweden

United Kingdom

FEBRUARY
Czech Republic
Estonia

Ireland

Italy

Greece

Latvia

Malta

Spain

MARCH
Estonia
Greece
Ireland
Latvia
Malta
Romania
Spain

APRIL
Malta
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Table 2 Antigenic analysis of A(HLN1)pdm viruses by HI (turkey RBCs)

Haemagglutination inhibition titre'
Post infection ferret sera
Viruses Collection Passage AlCal A/Eng A/Auck A/Bayern AlLviv A/HK A/C'church
date History 7/09 195/09 3/09 69/09 N6/2009 2212/2010 16/2010
F05/10 F06/10 F17/09 C4/33/09 C4/34/09 F21/10 F30/10
REFERENCE VIRUSES
AlCalifornia/7/2009 2009-04-09 E2/E4 5120 5120 5120 1280 2560 2560 2560
AJ/England/195/2009 2009-04-28 MDCK1/MDCK4 5120 5120 5120 2560 2560 5120 2560
A/Auckland/3/2009 2009-04-25 Ex/E3 5120 5120 5120 2560 2560 5120 2560
A/Bayern/69/2009 2009-07-01 MDCK4/MDCK2 320 160 160 640 640 160 160
AJ/LvivIN6/2009 2009-10-27 MDCK5 1280 160 160 1280 1280 640 320
A/Hong Kong/2212/2010 2010-07-16 E4 5120 5120 5120 5120 5120 5120 5120
A/Christchurch/16/2010 2010-07-12 E2/E1 5120 2560 5120 2560 2560 5120 5120
TEST VIRUSES
AlCzech Republic/1/2011 2011-01-25 MDCK3-E2/E1 2560 2560 1280 640 1280 1280 1280
A/Czech Republic/9/2011 2011-01-11 MDCK3-E3/E1 1280 2560 1280 640 1280 1280 1280
A/Czech Republic/4/2011 2011-01-18 E4/E1 1280 320 320 1280 2560 320 640
Al/Czech Republic/30/2011 2011-01-25 MDCK4 2560 2560 2560 1280 1280 2560 1280
A/Estonia/53381/2011 2011-01-28 MDCK1/MDCK1 2560 2560 2560 640 1280 1280 1280
AlLatvia/2-32584p/2011 2011-02-04 MDCK1/MDCK1 5120 5120 5120 2560 2560 2560 2560
Al/Estonia/54553/2011 2011-02-15 MDCK2/MDCK1 1280 1280 1280 640 1280 1280 1280
AlCrete/GR6779/2011 2011-02-17 MDCK3 1280 1280 1280 640 1280 1280 1280
A/Arta/GR6666/2011 2011-02-21 MDCK2 5120 2560 5120 1280 2560 2560 2560
Alloannina/GR6664/2011 2011-02-21 MDCK3 2560 2560 2560 640 1280 2560 1280
A/Estonia/54922/2011 2011-02-22 MDCK2/MDCK1 1280 2560 2560 640 1280 1280 1280
AJEstonia/55236/2011 2011-03-02 MDCK1/MDCK1 2560 2560 2560 640 2560 2560 1280
1.<=40

Sequences included in HA phylogeny



Influenza virus characterisation

Figure 1 Phylogenetic comparison of influenza A(H1N1)pdm HA genes (HA1 coding region)
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Table 3 Antigenic analysis of A(H3N2) viruses by HI (guinea pig RBCs with 20nM oseltamivir)

Haemagglutination inhibition titre'
Post infection ferret sera
Viruses Collection Passage Al/Wis A/Bris  A/Perth A/Wis  AlVic AlVic A/Ala A/Perth
Date History 67/05 10/07 16/09 15/09 208/09 210/09 5/10 10/10
F18/08 F29/09  F30/09 F24/09 F7/10 F11/10 F27/10 FO03/11
REFERENCE VIRUSES
A/Wisconsin/67/2005 2005-08-31 SpfCk3E3/E11 1280 640 < < 160 < < 80
A/Brisbane/10/2007 2007-02-06 E2/E4 5120 5120 40 40 320 160 40 160
AlPerth/16/2009 2009-07-04 E3/E3 40 80 1280 640 1280 1280 640 2560
A/Wisconsin/15/2009 2009-07-06 E2/E3 40 < 640 320 40 160 640 320
AlVictoria/208/2009 2009-06-02 E3/E2 160 160 640 640 5120 5120 1280 2560
AlVictoria/210/2009 2009-06-02 E2/E3 160 320 1280 1280 2560 5120 320 2560
A/Alabama/5/2010 2010-07-13 MK1/M2/S3 < < 80 40 40 40 160 320
A/Perth/10/2010 2010-05-25 E2/E2 < < 160 40 40 40 160 320
TEST VIRUSES
A/Genoal/01/2010 2010-12-31 MDCK2/SIAT4 40 40 160 320 320 160 640 640
AlLisboa/SU23/2011 2011-01-01 SIAT3 40 80 640 320 320 320 320 1280
Allasil47704/2011 2011-01-03 MDCK2/SIAT1 < < 80 160 80 80 160 320
AlTrieste/25/2011 2011-01-19 MDCK3/SIAT1 < < 160 160 160 160 320 640
Al/Valladolid/40/2011 2011-02-16 MDCK1/SIAT1 40 40 320 640 320 320 1280 1280
A/Romania/55656/2011 2011-03-10 SIAT2 40 40 320 640 320 320 1280 1280
1.<=<40

Sequences included in HA phylogeny



Influenza virus characterisation

Figure 2 Phylogenetic comparison of influenza A(H3N2) HA genes (HA1 coding region)
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Table 4 Antigenic analysis of influenza B/Victoria lineage viruses by HI (turkey RBCs)

Haemagglutination inhibition titre'
Post infection ferret sera
Viruses Collection Passage B/Bris? B/Mal B/England B/Bris B/Paris B/HK B/Odessa
date History 60/08 2506/04 393/08 60/08 1762/08 514/09 3886/10
Sh 524 F28/05 F31/08 F25/10 F11/09 F3/10 F17/10
REFERENCE VIRUSES
B/Malaysia/2506/2004 2004-12-06 E3/E5 1280 320 80 80 < < <
B/England/393/2008 2008-08-29 E1/E6 640 80 160 320 40 20 40
B/Brisbane/60/2008 2008-08-04 E4/E4 640 80 160 320 80 20 40
B/Paris/1762/2008 C2/MDCK4 640 10 20 40 80 160 80
B/Hong Kong/514/2009 2009-10-11 MDCK1/MDCK1 640 10 10 40 80 160 80
B/Odessa/3886/2010 2010-03-19 C2/MDCK3 1280 10 20 40 80 160 160
TEST VIRUSES
B/Lisboa/54/2010 2010-11-30 SIAT1/MDCK2 2560 < 80 160 320 640 320
B/Lisboa/56/2010 2010-12-02 SIAT1/MDCK2 5120 640 320 640 160 320 320
B/Lisboal/47/2010 2010-12-20 SIAT1/MDCK2 1280 < 40 80 160 640 320
B/Lisboa/50/2010 2010-12-28 SIAT2/MDCK2 1280 < 40 80 160 640 320
B/Lisboa/53/2010 2010-12-28 SIAT1/MDCK2 1280 < < 40 160 320 160
BlLisboa/1/2011 2011-01-05 SIAT1/MDCK1 2560 < < 80 160 640 320
B/Trieste/01/2011 2011-01-10 IMDCK/MDCK1 640 < < 80 160 640 160
B/Trieste/02/2011 2011-01-19 IMDCK/MDCK1 640 < < 80 160 640 320
B/Trieste/06/2011 2011-01-20 IMDCK/MDCK1 640 < < 80 160 640 160
B/Trieste/07/2011 2011-01-25 IMDCK/MDCK1 640 < < 80 160 640 320
B/Trieste/08/2011 2011-01-25 IMDCK/MDCK1 640 < < 80 160 640 320
B/Trieste/10/2011 2011-01-26 IMDCK/MDCK1 640 < < 80 80 640 160
B/Trieste/11/2011 2011-01-26 IMDCK/MDCK1 640 < 40 80 160 320 160
B/Leon/34/2011 2011-02-02 MDCK1/MDCK2 1280 10 < 80 160 160 160
B/Czech Republic/35/2011 2011-02-03 MDCK2/MDCK1 640 10 10 20 80 160 80
B/Salamanca/35/2011 2011-02-04 MDCK1/MDCK1 640 < 40 80 160 640 320
B/Czech Republic/22/2011 2011-02-08 MDCK2/MDCK1 640 20 10 20 80 160 80
B/Czech Republic/36/2011 2011-02-08 MDCK2/MDCK1 640 20 10 40 80 160 80
B/Segovia/43/2011 2011-02-18 MDCK1/MDCK1 640 < < 80 160 640 320
B/Latvia/2-43305/2011 2011-02-23 MDCKx/MDCK1 160 10 20 40 80 160 80
B/Leon/45/2011 2011-02-23 MDCK1/MDCK1 640 < < 40 160 320 160
B/Salamancal/44/2011 2011-02-24 MDCK1/MDCK1 640 < < 80 160 640 320
B/Latvia/2-45256/2011 2011-02-28 MDCK1/MDCK1 160 10 20 40 80 160 80
B/Leon/46/2011 2011-03-01 MDCK1/MDCK2 640 < < 20 160 160 160
B/Athens/10051/2011 2011-03-16 MDCK3 640 10 10 20 80 80 80
B/Latvia/3-39525p/2011 2011-03-16 MDCK1/MDCK1 160 10 20 40 80 160 80
B/Latvia/3-39620p/2011 2011-03-16 MDCK1/MDCK1 160 10 20 40 80 160 80
B/Estonia/55784/2011 2011-03-16 MDCK2/MDCK1 640 10 40 80 80 160 80

1.<=<10; 2. hyperimmune sheep serum
Sequences included in HA phylogeny



Influenza virus characterisation

Figure 3 Phylogenetic comparison of influenza B/Victoria lineage HA genes (HA1 coding region)

Vaccine strain
Reference strains
Collection date
Dec 2010

Jan 2011

Feb - Mar 2011

ECDC-affiliated countries

Genetic group defining
amino acid substitutions

N109K

BHmelnizk/4273/2010
B/Hmelnizk/4319/2011
B/Kharkov/4178/2010
B/Doneck/4353/2011
B/Hmelnizk/4322/2010 p1
B/Czech Republic/36/2011
B/Kharkov/4260/2010
B/Moldova/284/2011
B/Hmelnizk/4322/2010 p1mdck1
B/St Petersburg/5/2011
| B/Slovenla/46/2011
I— B/Hong Kong/1889/2010
B/Centre/1719/2010 fr
{'; B/Brussels/g0707/2010
B/Hong Kong/1878/2010
B/Moscow/18/2010
B/Mumansk/3/2011
B/Shanghai-Fengxan/1550/2010 cnic

BlIrkutsk/2/2010
{ E B/Hiroshima/9/2010 niid
B/Hong Kong/514/2009
B/Odessa/3886/20

B/Estonla/55784/2011
Bfreland/0132/2010
B/England/421/2010
B/Valladolid/57/2010

B/Algeria/G94/2010

I L58P|

B/Lisboa/13/2010
B/England/105/2010
B/Georgla/75/2011

B/Hong Kong/2200/2010
—_ BiLatvia/1241046/2010
B/Ghana/fs4716/2010
//—‘ B/Guatemala/571/2010 cdc
B/Cote d'lvoire/GR1611/2010

BZamora/52/2010
—IBla
B/Lisboa/14/2010

K257R — |
10

BlLisboa/56/2010
BlLyon/74/2011
B/Lwembourg/558/2010
— B/England/96/2010

B/Slovenla/998/2010

N75K
N165K

S172P B/Parma/3/2011

B/Ceuta/RR7186/2011
B/Ceuta/RR7185/2010
B/Athens/10051/2011

B/Hong 7/2010
B/Tehran/5277/2010
B/Genoa/02/2011
B/Latvia/1243110/2010
B/Latvia/3-39620p/2011
B/Stockholm/10/2010 se
B/Valladolid/10/2011

B/Egypt/65/2010
B B/Egypt/66/2010
B/Roma/1/2010
——— B/Madagascar/7766/2010
B/Alabama/09/2010 cdc

B/Kentucky/03/2010 cdc
V15l B/Georgia/28/2010 cdc
B/Leon/46/2011

B/Brisbane/60/2008
B/England/393/2008

B/Pays de Loire/1767/2010 fr
B/Agadir/156/2011
B/Ghana/FS244/2011
B/Johannesburg/103/2010
B/Cameroon/3152/2010
B/Capetown/95/2010
B/Paris/1762/2009

B/Cote d'lvoire/GR1655/2010
B/Cameroon/4600/2010
B/Cameroon/4954/2010

|V14 II

V225|

N165K
|: B/Bolivia/1526/2010 cdc
L B/Malaysla/2506/2004 aus

B/Victoria/304/2006
B/Bolivia/104/2010 cdc

B/Laos/833/2010 cdc

0.002

B/Shandong/7/97

10



Table 5 Antigenic analysis of influenza B/Yamagata lineage viruses by HI (turkey RBCs)

Haemagglutination inhibition titre
Post infection ferret sera
Viruses Collection Passage BIFI? B/Eg' BIFI' B/Bris' B/Eng' B/Bang' B/Wis'
date History 4/06 144/05 4/06 3/07 145/08 3333/07 1/10
Sh 479 F07/05 F20/07 F24/07 F9/08 F25/08 F26/10
REFERENCE VIRUSES
B/Egypt/144/2005 2005-05-01 E3/E6 5120 160 640 160 40 320 160
B/Florida/4/2006 2006-12-15 E3/E4 5120 640 2560 640 320 1280 640
B/Brisbane/3/2007 2007-09-03 E2/E3 5120 320 1280 320 80 640 320
B/England/145/2008 Ex/E4 640 20 80 10 80 40 20
B/Bangladesh/3333/2007 2007-08-07 E3/E4 5120 80 640 40 40 640 320
B/Wisconsin/1/2010 2010-02-20 E3/E2 1280 40 320 20 20 80 320
TEST VIRUSES
B/Netherlands/234/2011 2011-01-16 xMDCK2/MDCK1 2560 640 320 160 640 640 160
B/Milano/10/2011 2011-01-17 MDCK1/MDCK1 1280 320 160 40 320 640 160
B/Trieste/05/2011 2011-01-19 MDCK1/MDCK1 1280 320 160 80 80 80 160
B/Latvia/2-70/2011 2011-02-01 MDCK1/MDCK1 5120 160 320 < 80 160 160
B/Estonia/54563/2011 2011-02-17 MDCK2/MDCK1 2560 80 80 < 160 80
B/Estonia/55669/2011 2011-03-14 MDCK2/MDCK1 2560 40 80 < < 80 80
B/Estonia/55760/2011 2011-03-15 MDCK2/MDCK1 2560 160 160 < 80 320 160
B/Estonia/55758/2011 2011-03-15 MDCK2/MDCK1 2560 80 160 < 80 320 160
B/Estonia/55763/2011 2011-03-15 MDCK2/MDCK1 2560 160 160 40 80 640 320
B/Estonia/55786/2011 2011-03-16 MDCK2/MDCK1 2560 80 80 < < 160 160

1. <=<10; 2. hyperimmune sheep serum
Sequences included in HA phylogeny
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Influenza virus characterisation

Figure 4 Phylogenetic comparison of influenza B/Yamagata lineage HA genes (HA1 coding region)

B/Oklahoma/02/2010 cdc
B/Bangladesh/8018/2010 cdc
B/Bangladesh/1994/2010 cdc
B/Lyon/68/2011

B/Berlin/2/2010
B/Perth/9/2010 aus
B/Paris/1850/2010
B/England/512/2010
B/Stockholm/11/2010 se
BTehran/5246/2010

BTehran/8/2009

BTurkey/83/2011
BfTurkey/97/2011
B/England/110/2010 hpa
B/England/170/2010
BllLatvia/3-1468/2010
BllLatvia/3-866/2010
BiLatvia/3-1627/2010
BlLatvia/4410/2010
B/Niedersachsen/2/2010
B/Algeria/g486/2010
B/Pennsylvania/13/2010 cdecs
BTurkeyAr37/2009
B/Brussels/g0710/2010

B/Washington/02/2010 cdc

B/Mashad/6/2009
I:E Bilrag/147/2009
B/Stockholm/8/2010 se
— BiGhanaffs2112/2010

N202S A146S E BfHong Kong/1895/2010

T181A
K253R

Reference strains G183R
Collection dates T121A

Dec 2010
Jan 2011

ECDC-affiliated countries

B/Fujian-Fengze/1179/2010 cnic
B/Sapporof3/2010 niid
B/Hong Kong/398/2010
B/Wisconsin/1/2010 cde
B/Macau/310493/2010 aus
B/Hong Kong/2066/2010 cdc
B/Wisconsin/03/2010 cde
B/Shanghai/1246/2010 nid
B/Sichuan-Qingyang/1434/2010 cdc
B/Hunan-Yuhua/11100/2010 cnic
B/Shanghai/1211/2010 cdc
BfHong Kong/2188/2010
B/Guangdeng/1721/2010 cnic
N116K | B/Washington/01/2010 cde
_{ B/Washington/01/2010e2
B/Washington/01/2010e3
(— B/England/145/2008
r BfJohannesburg/23/2010
in-Westfalen/1/2010

Genetic group defining
amino acid substitutions

B/Brazill6360/2010 cdc
B/Florida/01/2010 cdc
B/Hong Kong/2190/2010

|— B/Mauritius/387/2008
BlLatvia/230/2009

| B/Paris/1685/2008
B/Norway/197/2010

, BiJohannesburg/40/2010
L BTurkey/103/2011
BiTexas/04/2010 edc
B/Miano/10/2011
B/Valladolid/18/2008
B/Kenya/1/2010 aus
B/Niedersachsen/1/2010
B/Santiago/14747/2010 cde
B/Santiago/15183/2010 cdc
B/Bangladesh/3333/2007
BiUlan-Ude/5/2008
B/Brisbane/3/2007

$1501

G229D

R48K B/Finland/33/2010
P108A _T181A
B/Finland/39/2010
B/Egypt144/2006

G229S  — BiFlorida/4/2006
L B/Hawail03/2009 cdc

B/Florida/7/2004

—
0.002
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