
ANNUAL REPORT

WHO INFLUENZA CENTRE

LONDON

2003



1

WHO COLLABORATING CENTRE

FOR REFERENCE AND RESEARCH ON INFLUENZA

REPORT

August 2002 to August 2003

Dr. Alan J. Hay (Director)
Dr. Yi Pu Lin (Assistant Director)
Miss Victoria Gregory
Mr. Michael Bennett

National Institute for Medical Research
The Ridgeway
Mill Hill
London, NW7 1AA

Tel:  020 8816 2152
Fax:  020 8906 4477
Email: ahay@nimr.mrc.ac.uk; lyipu@nimr.mrc.ac.uk



2

Influenza between August 2002 and August 2003
Influenza A and B viruses continued to cause outbreaks of disease throughout the world
and the two types of viruses co-circulated in many countries.  Overall, influenza activity
was mild to moderate.  Influenza A H3N2 viruses predominated in some countries, such
as Japan and Italy, while B viruses predominated in others e.g Finland and Israel.
Although AH1N1 and AH1N2 viruses circulated at low level in most parts of the world,
they were prevalent in North America where H1N2 viruses were the principal cause of
outbreaks in Canada.  Of particular note during 2003 were 1) two cases of AH5N1
infection in Hong Kong during February; a 33 year old man who died and his 9 year old
son; 2) more than 80 cases of H7N7 infection (mainly conjunctivitis), including one
fatality, associated with oubreaks of highly pathogenic H7N7 in poultry in the
Netherlands during March to May.

Characteristics of viruses
During the past year, the Influenza Centre characterized approximately 1300 viruses from
36 countries.  Sixty five per cent were type A, of which 78% were H3N2, 17% were
H1N1 and 5% were H1N2, and 35% were influenza B (Table 1).  Influenza B were more
prominent among viruses received during the latter part of 2002 (Table 2).  They
predominanted in Madagascar from September to November (in contrast to the AH3N2
viruses which caused a severe outbreak during July and August) and were isolated almost
exclusively in Spain and Portugal during November and December, and  predominated in
Finland and Israel during December to Feburary.  AH3N2 viruses predominated in north
African countries, Senegal during August to November and Egypt during December and
January and accounted for the majority of viruses isolated in many countries during the
first half of 2003, European countries such as Austria, Italy and Switzerland, Hong Kong
SAR of China and Japan, and more recently for outbreaks (June-July) in Australia, Israel,
Madagascar, New Zealand, South Africa and S. American countries.

AH1N1 and H1N2 viruses
In haemagglutination inhibition (HI) tests using post-infection ferret antisera, the HAs of
most of the H1N1 and H1N2 viruses were shown to be indistinguishable from each other
and to be closely related to that of the current vaccine strain, A/New Caledonia/20/99
(H1N1) and A/Egypt/96/02 (H1N2) (Table 3).  Few gave reduced HI titres of 4-fold or
more with antisera to A/New Caledonia/20/99-like reference viruses.

HA and NA sequences of these viruses were in general similar to those of viruses isolated
during the previous year.  Of the H1N1 viruses most fell within phylogenetic group 1
(Figure 1), differing by two common amino acid changes from HA1 of A/New
Caledonia/20/99, valine 166 to alanine (V166A) and tryptophan 252 to arginine (W252R)
( Figure 2, Table 4).  Their NA sequences were also similar to that of A/New
Caledonia/20/99, differing by two amino acids, glutamic acid 332 to lysine (E332K) and
asparagine 450 to aspartic acid (N450D) (Figures 3 and 4, Table 4).  The HA sequences
of H1N2 viruses had 4 changes relative to that of  A/New Caledonia/20/99, valine 166 to
alanine (V166A), valine 175 to isoleucine (V175I), alanine 190 to threonine (A190T) and
alanine 215 to threonine (A215T); many recent isolates had an additional change,
threonine 89 to alanine (T89A), causing the loss of a glycosylation site at asparagine 87.
Their NA sequences were similar to those of H1N2 viruses circulating during early 2002;
they were close to those of A/Moscow/10/99 (H3N2)-like viruses such as
A/Singapore/15/01 (Figure 7) but were distinguished by 3 amino acid changes,
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methionine 24 to threonine (M24T), glutamic acid 199 to lysine (E199K) and lysine 431
to asparagine (K431N) (Figure 8, Table 4).

AH3N2 viruses
Most of the H3N2 viruses isolated during August to November 2002 were closely related
antigenically to the vaccine strain A/Panama/2007/99 and the more recent
A/Moscow/10/99-like reference viruses, A/New York/55/01, A/Hong Kong/1550/02 and
A/Egypt/130/02 (Table 5).  An increasing proportion of more recent isolates were
distinguishable from A/Panama/2007/99 and were more closely related to
A/Fujian/411/02 and other A/Fujian/411/02-like reference viruses, such as
A/Finland/170/03, A/Wyoming/3/03 or A/UK/1861/03 (Table 6). However, a number of
isolates gave low HI titres with all the recent reference post-infection ferret antisera; HA
sequences showed that many of such recent isolates were closely related to
A/Fujian/411/02.

The HA and NA sequences of most of the viruses isolated between August 2002 and July
2003 fell into one of two phylogenetically distinguishable lineages, one represented by
A/New York/55/01 (or Egypt 130/02; previously designated 1c), the other represented by
A/Fujian/411/02 (previously represented by A/Hong Kong/1143/02 and designated 1b)
(Figure 5).  HAs within the former group (A/New York/55/01) of viruses, isolated during
the latter half of 2002, were similar in sequence to the HAs of viruses prevalent during
the early part of the year.  Variants more divergent in sequence, which emerged during
January to April 2003 were distinguished by additional amino acid changes, relative to
the HA sequence of A/Panama/2007/99 of 1) glycine 49 to serine (G49S), lysine 158 to
arginine (K158R), tyrosine 233 to histidine (Y233H) and asparagine 312 to lysine
(N312K), represented by e.g. A/Latvia/1506/03; or 2) tyrosine 159 to asparagine
(Y159N), tryptophan 222 to arginine (W222R), glycine 225 to aspartic acid (G225D) and
possessed isoleucine at 226, represented by e.g. A/Hannover/154/03 [additional changes
included glycine 49 to aspartic acid (G49D) and glutamic acid 62 to glycine (E62G), or
valine 202 to isoleucine (V202I) and several had reverted to asparagine 144] (Figure 5
and 6, Table 7).  The NA sequences which fell within the A/New York/55/01
phylogenetic group were similar to those of viruses prevalent during the previous year
(Figures 7 and 8).

The HAs of A/Fujian/411/02-like viruses have also diverged to a significant extent from
the sequence of A/Panama/2007/99 HA (Figure 5) and have accumulated 11
characteristic changes, leucine 25 to isoleucine (L25I), arginine 50 to glycine (R50G),
histidine 75 to glutamine (H75Q), glutamic acid 83 to lysine (E83K),alanine 131 to
threonine (A131T), histidine 155 to threonine (H155T), glutamine 156 to histidine
(Q156H; in most recent isolates), serine 186 to glycine (S186G), valine 202 to isoleucine
(V202I), tryptophan 222 to arginine (W222R) and glycine 225 to asparatic acid (G225D)
(Figures 5 and  6, Table 7).  Although these common differences do not alter the
glycosylation of the HA, several viruses posssessed other changes which would alter
glycosylation, e.g. threonine 128 to alanine (T128A) removes a glycosylation site at
asparagine 126, and may contribute to variability in the  patterns of reactivity observed in
HI tests.  The sequences of the NAs of these viruses exhibited 9 amino acid differences
from the NA of A/Moscow/10/99: alanine 18 to serine (A18S), leucine 23 to
phenylalanine (L23F), valine 30 to isoleucine (V30I), cysteine 42 to phenylalanine
(C42F), glycine 143 to valine (G143V), glycine 216 to valine (G216V), proline 267 to
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threonine (P267T), valine 307 to isoleucine (V307I) and lysine 385 to asparagine
(K385N) (Figures 7 and 8, Table 7).

Influenza B viruses
The HAs of the majority of B viruses were antigenically closely related to the prototype
vaccine strain B/Hong Kong/330/01 and the vaccine strain B/Shandong/7/97, as well as
more recent reference viruses, B/Hong Kong/335/01, B/Tehran/80/02 and
B/Brisbane/32/02 (B/Victoria/2/87 lineage) (Table 8).   Few (3%) were
B/Sichuan/379/99-like (B/Yamagata/16/88 lineage); these viruses were isolated
infrequently, but were more prevalent in some Asian countries.

The HA sequences of the majority of the Victoria-lineage viruses isolated during 2003
were close to that of B/Shandong/7/97, the only common difference being isoleucine
121 to threonine (I121T) (Figures 9 and 10, Table 9), and therefore show little change
over the past 6 years.  Changes in residues 197 and 199 affect glycosylation of
asparagine 197 of many isolates.  The NAs of these viruses were similar to that of
B/Sichuan/379/99 (Figure 11); amino acid changes included glutamic acid 148 to
glycine (E148G), serine 198 to asparagine (S198N) and threonine 389  to alanine
(T389A), and in several recent isolates arginine 65 to histidine (R65H) and/or
asparagine 199 to aspartic acid (N199D) (Figure 12, Table 9).  The majority of B
isolates were, therefore, reassortants, possessing a Shandong-like HA and a Sichuan-
like NA, and similar to viruses prevalent during 2002, represented by B/Tehran/80/02.
Relatively few viruses (mainly from Asia) were similar to B/Hong Kong/330/01, with a
HA characterized by the amino acid changes, histidine 116 to arginine (H116R),
isoleucine 121 to asparagine (I121N) and aspartic acid 164 to glutamic acid (D164E)
(Figures 9 and 10, Table 9).

The HAs of most of the B/Sichuan/379/99-like viruses fell within the B/Harbin/7/94
sublineage; many, e.g. B/Hong Kong/273/02, were characterized by the changes lysine
129 to asparagine (K129N), aspartic acid 233 to alanine (D233A) and glycine 256 to
arginine (G256R), in addition to the histidine 40 to tyrosine (H40Y) change typical of
Harbin-lineage viruses circulating during the previous year.

Swine Influenza Viruses
Of 78 viruses characterized (11 isolated in France, 65 in Italy and 2 in Switzerland), 33
were of the H1N1 subtype, 16 were H1N2 and 29 were H3N2.   Most H1N1 isolates were
antigenically closely related, in HI and NI tests, to the reference viruses  A/swine/Ille et
Vilaine/1455/99 (Sw/IV/1455/99) or A/swine/Côtes d’Armor/1482/99 (Sw/CA/1482/99)
(Table 10).   Most of the H1 sequences obtained for selected viruses confirmed the close
relationship of isolates from France, Italy and Switzerland with Sw/IV/1455/99.  The
H1N2 viruses, isolated in France and Italy, were antigenically most closely related to the
reference swine virus Sw/CA/790/97 (Table 10).  The HA sequences of H1N2 viruses
isolated during 2001 and 2002 fell into one of two phylogenetic groups, one represented
by Sw/CA/790/97, the other by Sw/CA/604/99.  The H3N2 viruses, all isolated in Italy,
were antigenically closely related to the recent reference strain Sw/Italy/1523/98 (Table
11), although most of the HA sequences of recent isolates were distinguished
phylogenetically from that of Sw/Italy/1523/98.
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Reagents
Influenza viruses and antisera sent to National Influenza Centres and other Collaborating
Centres are listed in Tables 12 and 13.
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Table 1: Human influenza isolates characterized August 2002 - August 2003

H1N1 H1N2 H3N2 B
Country A/New Caledonia A/Egypt A/Panama/2007/99 B/Sichuan B/HK

20/99 96/02 or A/Fujian/411/02 379/99 335/01

Albania 1 2
Australia 23 7
Austria 14 1
Bulgaria 7
Congo 2
Croatia 1 1
Czech Republic 3 4 4
Denmark 3 53 23
Egypt 33 6
Finland 4 4 3 2 8
France 14 5 15 2 31
Germany 1 1 66 11
Greece 5 10
Hong Kong SAR China 1 40 3 5
Hungary 2 1 4
Iceland 6 3 11
Indonesia 2 1 1
Ireland 2 1
Israel 1 17 28
Italy 1 2 78 5
Japan 6 2
Latvia 3 18 2
Madagascar 9 13
Malaysia 1
Netherlands 1 8 1
New Caledonia 1
New Zealand 2 9 1
Norway 3 5 10 7
Portugal 3 44
Romania 16 1 16
Russia 9 11 5
Senegal 10 1 33 14
Serbia and Montenegro 1 4 6
Singapore 2
Slovakia 3 1 1
South Africa 4 7 2
Spain 37 16 73
Sweden 2 21 2
Switzerland 1 3 35 9
Taiwan 1
Thailand 2 1 1
Turkey 1
United Kingdom 3 6

Total = 1118 123 33 574 13 375

(11%) (3%) (51%) 388 (35%)



Table 2. Human influenza viruses isolated August 2002 - August 2003

H1N1 H1N2 H3N2 B

A/New Caledonia A/Egypt A/Panama/2007/99 B/Sichuan B/HK
Month of isolation 20/99 96/02 or A/Fujian/411/02 379/99 335/01

2002

August 1 4 2

September 6 8

October 1 14 2 4

November 4 12 1 31

December 3 2 36 90

2003

January 10 4 106 2 71

February 38 9 121 2 67

March 45 10 142 1 56

April 13 2 26 10

May 3 7 1

June 3 1 42

July 1 14 2

August 1

Total = 1031 121 29 531 11 339

(12%) (3%) (51%) 350 (34%)



Table 3. Antigenic analyses of influenza A H1N1 and H1N2 viruses

Viruses Isolation A/Bay A/Beij A/NC A/Mad A/Eg

Date 7/95 262/95 20/99 57794/00 96/02

A/Bayern/7/95 1280 320 80 40 40
A/Beijing/262/95 80 2560 320 320 320
A/New Caledonia/20/99 40 640 640 320 640
A/Madagascar/57794/00 40 640 640 640 640
A/Egypt/96/02 < 320 640 320 1280

H1N1
A/Dakar/51/02 25.10.02 < 160 320 320 1280
A/Congo/6/02 Dec-02 < 80 320 640 1280
A/Navarra/RR1252/02 Dec-02 80 80 320 640 1280
A/Lyon/1541/02 2.12.02 < 80 160 160 640
A/Paris/0655/03 Jan-03 40 160 320 320 640
A/Prague/8/03 26.1.03 < 40 320 320 640
A/Netherlands/02/03 29.1.03 < 80 80 160 640
A/Latvia/1381/03 3.2.03 40 160 640 320 1280
A/Segovia/17/03 17.2.03 < 160 320 320 640
A/St. Petersburg/49/03 17.2.03 40 640 320 640 640
A/Israel/2/03 18.2.03 < 320 640 640 1280
A/Hungary/7/03 20.2.03 80 640 640 320 1280
A/Sachsen/252/03 3.3.03 40 160 320 160 640
A/Lisbon/2/03 11.3.03 < 80 320 320 320
A/Moscow/6/03 12.3.03 < 640 640 640 640
A/Geneva/4099/03 14.3.03 < 320 320 320 640
A/Bucharest/796/03 19.3.03 40 320 320 160 320
A/Finland/299/03 27.3.03 < 160 320 160 640
A/Barcelona/69830/03 10.4.03 < 320 320 320 320
A/Zagreb/4889/03 9.5.03 < 80 640 320 640
A/Iceland/46/03 10.6.03 < 160 160 160 320
A/Dakar/13/03 11.6.03 40 160 320 160 320

H1N2
A/Hong Kong/1670/02 30.8.02 40 80 640 640 1280
A/Lyon/1723/02 18.12.02 < 80 160 160 640
A/Slovakia/258/03 6.2.03 < 80 160 160 640
A/Belgrade/1062/03 21.2.03 < 160 80 160 640
A/Rheinland-Pfalz/34/03 28.2.03 < 320 640 320 1280
A/Parma/24/03 3.3.03 40 160 160 160 640
A/Geneva/3762/03 6.3.03 < 160 320 320 640
A/Denmark/56/03 13.3.03 < 320 320 | 320
A/Finland/294/03 22.3.03 < 160 320 160 640
A/Oslo/3389/03 20.4.03 < 160 160 160 640

1 . <,<40

Haemagglutination inhibition titre*

Post infection ferret sera

                     



Variant group Representative strain Amino acid changes1

HA NA

H1N1 A/Israel/2/03 V166A E332K
W252R N450D

(V48I)

H1N2 T89A M24T2

V166A E199K
V175I K431N
A190T
A215T

2. Relative to A/Singapore/15/01 (H3N2)

Table 4. Amino acid differences characteristic of HA and NA sequences of H1N1 

1. Relative to A/New Caledonia/20/99 (H1N1)

A/Denmark/56/03

and H1N2 viruses

                                                                                        



Table 5. Antigenic analyses of influenza A H3N2 viruses (1)

Viruses Isolation A/Pan A/NY A/HK A/Egypt A/Fuj A/Send A/Fin

Date 2007/99 55/01 1550/02 130/02 411/02 4952/02 170/03

A/Panama/2007/99 5120 1280 5120 2560 80 160 80
A/New York/55/01 5120 2560 2560 5120 160 320 160
A/Hong Kong/1550/02 5120 2560 5120 2560 160 320 80
A/Egypt/130/02 1280 640 1280 2560 160 80 160
A/Fujian/411/02 80 40 80 80 640 640 320
A/Sendai/4952/02 320 320 640 320 320 640 320
A/Finland/170/03 160 80 160 160 640 640 320

A/Netherlands/369/02 30.12.02 2560 1280 2560 | 160 320 |

A/Austria/79807/03 | 2560 1280 1280 2560 80 | 80
A/Rome/3/03 Feb-03 1280 2560 1280 | < 40 |

A/Prague/34/03 2.2.03 640 640 640 | < < |

A/Slovakia/252/03 5.2.03 320 2560 320 2560 160 | |

A/Latvia/1506/03 10.2.03 1280 2560 1280 2560 160 40 |

A/Perugia/7/03 10.2.03 1280 2560 1280 5120 40 | <
A/Hannover/94/03 17.2.03 5120 5120 2560 | 40 80 |

A/Belgrade/1061/03 21.2.03 640 1280 | 2560 160 80 80
A/Geneva/3340/03 25.2.03 1280 2560 2560 2560 80 80 <
A/Greece/109/03 21.3.03 320 1280 320 640 40 40 |

A/Oslo/3391/03 1.5.03 1280 640 320 2560 160 | 40
A/Dakar/11/02 29.5.02 1280 640 | 2560 < 160 <

A/Lyon/476/03 5.2.03 320 320 160 | 160 160 |

A/Netherlands/17/03 16.2.03 320 320 640 320 640 | 640
A/Firenze/10/03 24.2.03 320 160 320 | 640 320 |

A/Berlin/35/03 27.2.03 320 320 320 | 640 1280 |

A/Parma/18/03 3.3.03 320 640 640 320 1280 | 640
A/Moscow/48/03 3.3.03 80 80 160 160 640 | 160
A/Geneva/3767/03 6.3.03 160 160 320 160 640 | 320
A/Dakar/10/03 10.3.03 160 80 | 160 320 640 160
A/St. Petersburg/122/03 11.3.03 160 320 320 320 320 | 320
A/Denmark/44/03 13.3.03 320 640 640 320 640 320 320
A/Stockholm/10/03 17.3.03 320 80 320 320 1280 | 640
A/Iceland/22/03 19.3.03 160 320 160 320 320 | 320
A/Finland/300/03 28.3.03 160 320 320 320 640 | 320
A/Barcelona/364/03 23.4.03 160 80 160 160 1280 | 320
A/Madagascar/69863/03 19.5.03 40 80 80 80 160 | 80
A/Israel/3650/03 3.6.03 160 320 160 640 640 | 320
A/Johannesburg/28/03 4.6.03 80 80 160 160 640 | 160
A/Hong Kong/1227/03 5.7.03 320 160 | 160 320 640 320

1 . <,<40

Haemagglutination inhibition titre1

Post infection ferret sera

                                                                                        



 Table 6. Antigenic analyses of influenza A H3N2 viruses (2)

Viruses Isolation A/Pan A/NY A/Eg A/Fuj A/Fin A/Wy A/UK
Date 2007/99 55/01 130/02 411/02 170/03 3/031861/03

A/Panama/2007/99 5120 1280 2560 80 80 640 160
A/New York/55/01 5120 2560 5120 160 160 640 160
A/Egypt/130/02 1280 640 2560 160 160 320 80
A/Fujian/411/02 80 40 80 640 320 1280 320
A/Finland/170/03 160 80 160 640 320 1280 320
A/Wyoming/3/03 1280 320 320 2560 1280 5120 1280
A/UK/1861/03 320 80 160 160 80 640 640

A/Austria/77956/03 | 1280 2560 5120 320 80 320 80
A/Belgrade/1285/03 24.2.03 640 1280 2560 80 80 320 80
A/Goteborg/1/03 5.3.03 2560 1280 2560 80 80 320 80
A/Hannover/154/03 7.3.03 1280 320 1280 40 160 40 |

A/Albania/20/03 14.3.03 640 640 2560 40 40 40 40
A/Montpellier/1279/03 27.3.03 2560 2560 5120 160 160 640 320
A/Geneva/4841/03 2.4.03 320 160 1280 < 40 < |

A/Lyon/1331/03 5.5.03 1280 2560 2560 160 320 320 |

A/Netherlands/222/03 | 320 80 80 1280 640 5120 640
A/Shanghai/369/03 | 320 80 80 160 320 1280 320
A/Oslo/2221/03 Feb-03 640 320 640 1280 640 2560 640
A/Singapore/55/03 10.2.03 1280 320 320 160 160 1280 320
A/Stockholm/9/03 17.3.03 320 160 320 640 320 2560 320
A/Indonesia/22/03 25.3.03 160 80 80 160 160 640 320
A/Geneva/4620/03 26.3.03 320 160 320 320 320 640 320
A/Lyon/1158/03 31.3.03 320 160 160 320 320 1280 640
A/Auckland/6/03 16.5.03 160 80 80 320 640 1280 320
A/Poitiers/1375/03 22.5.03 320 160 160 320 320 1280 640
A/Johannesburg/36/03 June-03 320 160 320 1280 640 2560 640
A/Madagascar/70074/03 13.6.03 160 160 320 320 320 1280 320
A/Israel/3'/03 19.6.03 320 320 640 640 640 2560 320
A/Hong Kong/1205/03 28.6.03 320 160 160 320 320 1280 640
A/Dakar/19/03 30.6.03 320 80 160 640 160 2560 320

1. <,<40

Haemagglutination inhibition titre1

Post infection ferret sera

                                                                                        



Variant group1 Representative strain                                  Amino acid changes

HA2 NA3

1b A/Fujian/411/02 L25I A18S
R50G L23F
H75Q V30I
E83K C42F

A131T G143V
H155T G216V
Q156H P267T
S186G V307I
V202I K385N

W222R
G225D

1c A/New York/55/01 A106V K172R
N144D T265I
S186G P267T

S332F
D399E
Q432E
L437W

A/Latvia/1506/03 G49S4

K158R
Y233H
N312K

A/Hannover/154/03 Y159N4

W222R
G225D
V226I
(G49D)
(E62G)
(V202I)

1. Designation based on previously distinguished groups (Annual Report, 2001 and 2002);  2. Relative to 

A/Panama/2007/99; 3. Relative to A/Moscow/10/99; 4.  Relative to A/New York/55/01.

Table 7. Amino acid changes characteristic of H3N2 sequence variants

                                                                                        



Table 8. Antigenic analyses of influenza B viruses

Viruses Isolation B/Shan2 B/Shan B/HK B/Te B/Bris B/Sich

date 7/97 7/97 335/01 80/02 32/02 379/99

B/Shandong/7/97 2560 640 640 160 320 <
B/Hong Kong/335/01 2560 160 640 80 320 <
B/Tehran/80/02 2560 320 320 320 320 <
B/Brisbane/32/02 2560 320 640 160 320 <
B/Sichuan/379/99 < < < < < 160

B/Dakar/31/02 11.9.02 2560 640 640 320 | <
B/Shizuoka/C1/02 Nov-02 2560 640 640 320 320 <
B/Madagascar/67860/02 12.11.02 1280 640 640 160 320 <
B/Lisbon/3/03 13.11.02 2560 320 640 160 | <
B/Lyon/1436/02 20.11.02 1280 320 640 80 | <
B/Paris/242/02 Dec-02 1280 160 320 40 | <
B/Morocco/66/02 Dec-02 2560 320 320 320 320 <
B/Hong Kong/315/02 16.12.02 2560 320 320 320 320 <
B/England/450/02 20.12.02 2560 320 160 160 160 <
B/Madrid/G1334/02 26.12.02 2560 320 160 160 160 <
B/Egypt/213/03 5.1.03 2560 320 640 320 320 <
B/Ireland/363/03 10.1.03 5120 160 160 80 160 <
B/Indonesia/19/03 22.1.03 5120 640 640 320 320 <
B/Prague/7/03 27.1.03 640 320 320 40 160 <
B/Netherlands/1/03 28.1.03 2560 640 320 160 320 40
B/Voronezh/236/03 28.1.03 640 320 640 80 160 <
B/Trieste/1/03 Feb-03 5120 160 160 80 160 <
B/Rome/3/03 Feb-03 2560 640 640 320 160 <
B/Slovakia/238/03 4.2.03 5120 160 160 80 160 <
B/Belgrade/622/03 5.2.03 2560 640 320 40 80 <
B/Barcelona/215/03 6.2.03 5120 640 320 160 320 <
B/Valladolid/11/03 7.2.03 5120 320 160 80 320 <
B/Moscow/8/03 17.2.03 2560 320 640 80 320 <
B/Hungary/4/03 21.2.03 1280 320 640 160 160 <
B/Denmark/26/03 3.3.03 2560 640 640 160 320 <
B/Albania/6/03 6.3.03 1280 320 160 160 160 <
B/Turkey/15/03 17.3.03 2560 640 160 160 80 <
B/Lipetsk/17/03 18.3.03 2560 640 640 160 320 <
B/Latvia/3248/03 14.3.03 2560 160 320 80 320 <
B/Greece/116/03 26.3.03 1280 320 640 80 320 <
B/Oslo/3377/03 26.3.03 2560 640 320 80 80 <
B/Hannover/52/03 27.3.03 2560 640 640 320 320 <
B/Geneva/5079/03 Apr-03 2560 320 320 80 160 <
B/Israel/102/03 3.4.03 5120 640 320 40 | <
B/Iceland/36/03 10.4.03 2560 320 320 80 160 <
B/Stockholm/2/03 10.4.03 320 320 80 160 80 <

B/Hong Kong/273/02 23.10.02 < < < < < 160
B/Austria/81287/03 | 40 < < < < 160
B/Finland/231/03 29.1.03 < < < < < 80
B/Zagreb/4117/03 20.2.03 40 40 < < < 160
B/Bucharest/795/03 19.3.03 < < < < < 160
B/Malaysia/522/03 23.5.03 < < < < < 160
B/Townsville/1/03 3.7.03 40 < < < < 160
B/Chanthaburi/218/03 27.7.03 < < < < < 160

1. <,<40; 2. hyperimmune sheep serum

Haemagglutination inhibition titre1

Post infection ferret sera

                                                                    



Lineage Representative strain                                 Amino acid changes

HA NA

Sichuan1 B/Lyon/125/02 L58F/S E148G
N126D

Harbin2 B/Hong Kong/273/02 H40Y D329N
K129N A358E
D233A
G256R

Victoria3 B/Tehran/80/02 I121T E148G1

S198N
T389A
(R65H)
(N199D)

B/Hong Kong/330/01 H116R M50T
I121N C54S
D164E V60F

(K129E) E69K
N345S
R360K
K436T
(M369I)

Table 9.   Amino acid changes characteristic of B sequence variants

1.  Relative to B/Sichuan/379/99;  2. Relative to B/Hong Kong/557/00;  3. Relative to B/Shandong/7/97

                                                                                        



Table 10. Antigenic analyses of  swine H1N1 and H1N2 viruses

Viruses A/Braz2 sw/Fin2 A/Braz Sw/Fin Sw/It Sw/CA Sw/IV Sw/Scot Sw/CA Sw/CA
11/78 2899/82 11/78 2899/82 1513-1/98 1482/99 1455/99 410440/94 790/97 604/99

A/Brazil/11/78 5120 320 640 < < 80 < 160 < 40
Sw/Finistere/2899/82 < 5120 < 1280 160 2560 160 < < <
Sw/Italy/1513-1/98 80 5120 < 1280 640 2560 320 < < <
Sw/CA/1482/99 160 5120 < 1280 640 5120 640 < < <
Sw/IV/1455/99 < 1280 160 160 < 320 640 < < <
Sw/Scotland/410440/94 5120 80 160 < < < < 5120 640 160
Sw/CA/790/97 5120 160 320 < < < < 320 5120 320
Sw/CA/604/99 5120 160 < < < < < 320 2560 2560

Sw/CA/1205/02 40 5120 < 640 160 2560 640 < < <
Sw/CA/1214/02 40 5120 < 1280 160 2560 1280 < < <
Sw/CA/1624/02 40 5120 < 1280 320 2560 1280 < < <
Sw/Switzerland/2258/02 < 5120 < 1280 160 2560 1280 < < <
Sw/Switzerland/A5301/03 < 5120 < 1280 320 2560 1280 < 40 <
Sw/Italy/267424/02 40 5120 < 640 160 1280 1280 < < <
Sw/Italy/4230/02 < 5120 < 320 160 1280 640 < < <
Sw/Italy/73226/03 < 5120 < 640 160 2560 1280 < < <
Sw/Italy/289171/03 < 1280 < 160 80 320 640 < < <
Sw/CA/1203/02 5120 40 40 40 < < < 160 640 160
Sw/CA/1428/02 5120 80 80 80 < < < 320 1280 320
Sw/CA/1623/02 5120 80 80 80 < < < 320 1280 160
Sw/Italy/110093/02 5120 < 160 < < < < 160 640 80
Sw/Italy/4675/03 5120 40 160 < < < < 160 640 160
Sw/Italy/11271/03 5120 80 160 < < < < 320 1280 160

1. <,<40; 2. hyperimmune rabbit serum

Table 11. Antigenic analyses of  swine H3N2 viruses

Viruses Sw/Fin Sw/It Sw/It Sw/Eire Sw/Italy
3633/84 1407-2/95 1477/96 471/96 1523/98

Sw/Finistere/3633/84 2560 < 160 640 160
Sw/Italy/1407-2/95 < 1280 < < <
Sw/Italy/1477/96 160 < 5120 80 320
Sw/Eire/471/96 640 < 160 1280 160
Sw/Italy/1523/98 320 < 1280 80 1280

Sw/Italy/172368/01 160 < 640 80 640
Sw/Italy/8304/02 160 < 640 80 640
Sw/Italy/275734/02 320 < 2560 160 1280
Sw/Italy/274838/02 320 < 1280 160 1280
Sw/Italy/245950-2/02 320 < 2560 160 1280
Sw/Italy/250793/02 320 < 1280 160 1280
Sw/Italy/8291/02 160 < 640 80 640
Sw/Italy/65838-1/03 160 < 640 80 640

1. <,<40

Haemagglutination inhibition titre1

post infection ferret sera

Post infection ferret sera

Haemagglutination inhibition titre1



Table 12. Viruses despatched August 2002 - July 2003

Country A B Swine Equine Avian

Australia 7 4
Austria 5 3
Czech Republic 4 3
Denmark 3 2
Finland 2 2
France 1 3
Germany 1
Hungary 1
Ireland 5 5
Italy 5 1
Japan 7 4 2
Netherlands 3
Poland 1
Portugal 1
Russia 2 2
Switzerland 5 2 6
United Kingdom 12 11 1 2
United States 9 4

Total = 131 66 45 12 1 7

Table 13. Antisera despatched August 2002 - July 2003

Country A B Swine Avian

Australia 2
Austria 5 3
Czech Republic 4 3
Denmark 3 2
France 3
Germany 1
Italy 7
Japan 2 1
Netherlands 3
Portugal 1
Switzerland 7 2 7
United Kingdom 5 6 1
United States 5

Total = 73 37 19 14 3
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Figure 1. Phylogenetic comparison of nucleotide 
      sequences encoding H1 haemagglutinins
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Figure 2.  HA sequences (amino acids 1-300) of H1N1 and H1N2 viruses

                             1                                                                                                         100
A/Bayern/7/95                __________ __________ __________ __________ __r___t___ __________ ________s_ f________a __________ __________
A/Johannesburg/82/96         __________ __________ __________ ____n_____ __r___t___ __________ ________s_ f________a __________ ___h______
A/Beijing/262/95             __________ __________ __________ __________ __________ __________ ________s_ __________ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1252/00          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/10/01            __________ __________ __________ __________ __________ __________ _____k____ __________ __________ __________
A/Ireland/649/02             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Paris/624/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Israel/2/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Segovia/170/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Bucharest/955/03           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Latvia/3286/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/46/03      _______ __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Saudi Arabia/2231/01       __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/96/02                __________ __________ __________ __________ __________ __________ __________ __________ ___s______ __________
A/England/2/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lisbon/2/02                ~~~~~~____ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1670/02          __________ _____d____ __________ __________ __________ __________ __________ __________ __________ _________k
A/Lyon/1723/02               __________ __________ __________ __________ ______t___ __________ __________ __________ __________ __________
A/Firenze/9/03               __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
A/Oslo/1408/03               __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
A/Slovakia/256/03            __________ __________ __________ __________ __________ ______i___ __________ __________ ________a_ __________
A/Denmark/50/03              __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
A/Geneva/3762/03             __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
A/Madagascar/57794/00        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Morocco/69/01              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Kaliningrad/2187/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lisbon/4/02                ~~~~~~~~~~ ~~~~~~~~__ __________ __________ __________ __________ __________ __________ __________ __________
A/Congo/6/02                 __________ __________ __________ _____n____ __________ __________ __________ __________ __________ __________
                  Consensus  DTICIGYHAN NSTDTVDTVL EKNVTVTHSV NLLEDSHNGK LCLLKGIAPL QLGNCSVAGW ILGNPECELL ISKESWSYIV ETPNPENGTC YPGYFADYEE



Figure 2 (continued)

                             101                                                                                                       200
A/Bayern/7/95                __________ __________ __________ __t_______ _____k____ __e_______ _____v____ __________ __s___d___ i_________
A/Johannesburg/82/96         __________ __________ __________ __t_______ _____k____ __e_______ _____v____ __________ __s___d___ i_________
A/Beijing/262/95             __________ __________ _________. __t_______ __________ __e_______ __n__v____ __________ __s___v___ i_________
A/New Caledonia/20/99        __________ __________ _________. __________ __________ __________ _____v____ __________ ______d___ __________
A/Hong Kong/1252/00          __________ __________ _________. __________ e_________ __________ __________ __________ ______d___ __________
A/Stockholm/10/01            __________ __________ _________. __________ _____k____ _________k __________ __________ ______d___ __________
A/Ireland/649/02             __________ __________ _________. __________ __________ __________ __________ __________ ______d___ __________
A/Hong Kong/841/02           __________ __________ _________. __________ r_________ __________ __________ __________ ______d___ __________
A/Paris/624/03               __________ __________ _________. __________ __________ __________ __________ __________ ______n___ __________
A/Israel/2/03                __________ __________ _________. __________ __________ __________ __________ __________ ______d___ __________
A/Segovia/170/03             __________ __________ _________. __________ __________ __________ __________ __________ ______d___ __________
A/Moscow/7/03                __________ __________ _________. __________ __________ __________ __________ __________ ______n___ __________
A/Bucharest/955/03           __________ __________ _________. __________ __________ __________ __________ __________ ______n___ __________
A/Latvia/3286/03             __________ __________ _________. __________ __________ __________ __________ __________ ______n___ __________
A/Iceland/46/03              __________ __________ ____k____. __________ __________ __________ __________ __________ ______d___ __________
A/Saudi Arabia/2231/01       __________ __________ _________. __________ __________ __________ __________ __________ ______d__t __________
A/Egypt/96/02                __________ __________ _______i_. __________ __________ __________ __________ __________ ______n__t __________
A/England/2/02               __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Lisbon/2/02                __________ __________ _________. __________ __________ __________ _r________ ____i_____ ______d__t __________
A/Hong Kong/1670/02          __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Lyon/1723/02               __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t ______t___
A/Firenze/9/03               __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Oslo/1408/03               __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Slovakia/256/03            __________ __________ _________. __________ __________ __________ _________k ____i_____ ______n__t __________
A/Denmark/50/03              __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Geneva/3762/03             __________ __________ _________. __________ __________ __________ __________ ____i_____ ______n__t __________
A/Madagascar/57794/00        __________ __________ _________. __________ __________ __________ __m__v____ __________ ______n___ __________
A/Morocco/69/01              __________ _________g _________. __________ __________ __________ __m__v____ __________ ______d___ __________
A/Kaliningrad/2187/02        __________ _________g _________. __________ __________ __________ __m__v____ __________ ______n___ __________
A/Lisbon/4/02                __________ _________g _________. __________ __________ __________ __m__v____ __________ ______d___ __________
A/Congo/6/02                 __________ _k________ ______p__. __________ __________ __________ __m__v____ __________ ______d_k_ __________
                  Consensus  LREQLSSVSS FERFEIFPKE SSWPNHTVTK GVSASCSHNG KSSFYRNLLW LTGKNGLYPN LSKSYANNKE KEVLVLWGVH HPPNIG-QRA LYHTENAYVS



Figure 2 (continued)
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A/Bayern/7/95                __________ __________ __________ __________ __________ __________ __________ s_g_______ __________ __________
A/Johannesburg/82/95         __________ __________ _g________ __________ __________ __________ __________ s_g_______ __________ __________
A/Beijing/262/95             __________ __________ _g________ __________ __________ __________ __________ __n_______ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1252/00          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/10/01            __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Ireland/649/02             __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Paris/624/03               __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Israel/2/03                __________ __________ __________ __________ __________ _rf_______ __________ __________ __________ __________
A/Segovia/170/03             __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Bucharest/955/03           __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Latvia/3286/03             __________ __________ __________ __________ __________ _r________ __________ __________ __________ __________
A/Iceland/46/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Saudi Arabia/2231/01       __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/96/02                __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/England/2/02               __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Lisbon/2/02                __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1670/02          __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/1723/02               __________ ____t_____ __________ __________ __________ __________ __________ __g_______ __________ __________
A/Firenze/9/03               __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/1408/03               __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Slovakia/256/03            __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Denmark/50/03              __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Geneva/3762/02             __________ ____t_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Madagascar/57794/00        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Morocco/69/01              _m________ __________ __________ __________ __________ __________ __________ __g_______ __________ __________
A/Kaliningrad/2187/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lisbon/4/02                __________ __________ __________ __________ __________ __________ l_________ __g_______ __________ __________
A/Congo/6/02                 __________ __________ __________ _i________ __________ __h_______ __________ __________ __________ __________
                  Consensus  VVSSHYSRRF TPEIAKRPKV RDQEGRINYY WTLLEPGDTI IFEANGNLIA PWYAFALSRG FGSGIITSNA PMDECDAKCQ TPQGAINSSL PFQNVHPVTI
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Figure 3. Phylogenetic comparison of nucleotide 
      sequences encoding N1 neuraminidases
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Figure 4.  NA sequences of H1N1 viruses

                             1                                                                                                         100
A/Beijing/262/95             __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ _______v__ __________ __________ __________ __________ __________
A/Oslo/2289/01               ~~~~~~___v __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/1512/01               ~~~_______ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Zagreb/80/01               ~~~~~~____ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/8/01             ~~~~~~~~~~ ~~________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/747/01           ~~~~~~~~~~ ~~~~~_____ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/437/02           ~~~~______ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Khabarovsk/65/02           ~~________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Israel/2/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Barcelona/7891v31/03       ~_________ __________ __________ __________ _______v__ __________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/651/01                ~~~~~~~~~~ ~~~~~~~___ __________ __________ _______v__ __________ __________ ____i_____ __________ __________
A/Iceland/57/01              ~~~~~~~~~~ __________ __________ __________ _______v__ __________ __________ ____i_____ __________ __________
A/Lyon/712/01                ~~~~~~~~~_ __________ __________ __________ _______v__ __________ __________ ds________ __________ __________
A/Morocco/69/01              ~~~~~~~~~~ __________ __________ __________ _______v__ __________ __________ ____i_____ __________ __________
A/Iceland/1/01               __________ __________ __________ __________ _______v__ __________ __________ ____i_____ __________ __________
A/Finland/131/02             ~~~~______ __________ __________ __________ _______v__ __________ __________ ____i_____ __________ __________
                  Consensus  MNPNQKIITI GSISIAIGII SLMLQIGNII SIWASHSIQT GSQNHTGICN QRIITYENST WVNHTYVNIN NTNVVAGKDK TSVTLAGNSS LCSISGWAIY
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A/Beijing/262/95             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/2289/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/1512/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Zagreb/80/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/8/01             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/747/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/437/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Khabarovsk/65/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Israel/2/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Barcelona/7891v31/03       __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/651/01                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/57/01              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/712/01                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Morocco/69/01              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/1/01               __________ __________ __________ __________ ________i_ __________ __________ __________ __________ __________
A/Finland/131/02             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
                  Consensus  TKDNSIRIGS KGDVFVIREP FISCSHLECR TFFLTQGALL NDKHSNGTVK DRSPYRALMS CPLGEAPSPY NSKFESVAWS ASACHDGMGW LTIGISGPDN



Figure 4 (Continued)

                             201                                                                                                       300
A/Beijing/262/95             __________ __________ __________ __________ __________ __________ __________ ___s______ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/2289/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/1512/01               __________ __________ __________ __________ __________ ________k_ __________ __________ __________ __________
A/Zagreb/80/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/8/01             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/747/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/437/02           __________ __________ __________ __________ __________ __________ ______v___ __________ __________ __________
A/Khabarovsk/65/02           __________ __________ __________ __________ __________ __________ _________s __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ __________ ______v___ __________ __________ __________
A/Israel/2/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Barcelona/7891v31/03       __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/651/01                __________ __________ _q________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/57/01              __________ __________ _q________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/712/01                __________ __________ _q________ __________ __________ __________ __________ __________ __________ __________
A/Morocco/69/01              __________ __________ _q________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/1/01               __________ __________ _q________ __________ __________ __________ _________s __________ __________ __________
A/Finland/131/02             __________ __________ _q________ __________ __________ __________ __________ __________ __________ __________
                  Consensus  GAVAVLKYNG IITETIKSWK KRILRTQESE CVCVNGSCFT IMTDGPSNGA ASYKIFKIEK GKVTKSIELN APNFHYEECS CYPDTGTVMC VCRDNWHGSN

                             301                                                                                                       400
A/Beijing/262/95             __________ __________ __________ __________ __________ _r________ __________ __________ __________ _____m____
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/2289/01               __________ __________ __________ _________a __________ _____x____ __________ __________ __________ __________
A/Oslo/1512/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Zagreb/80/01               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Stockholm/8/01             __________ __________ __________ __________ __________ __________ _____k____ __________ __________ __________
A/Hong Kong/747/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/437/02           ______d___ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Khabarovsk/65/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/841/02           ______d___ __________ __________ __________ __________ __________ __________ __________ _______t__ ___g______
A/Israel/2/03                __________ __________ __________ _k________ __________ __________ __________ __________ __________ __________
A/Barcelona/7891v31/03       __________ __________ __________ _k________ __________ __________ __________ __________ __________ __________
A/Moscow/7/03                __________ __________ __________ _k________ __________ __________ ____d_____ __________ __________ __________
A/Lyon/651/01                ________y_ __________ ________r_ _________a ___n______ __________ __________ __________ __________ __a_______
A/Iceland/57/01              __________ __________ ________r_ _________a ___n______ __________ __________ __________ __________ __________
A/Lyon/712/01                __________ __________ ________r_ _________a ___n______ __________ __________ __________ __________ __________
A/Morocco/69/01              __________ __________ ________r_ _________a ___n______ __________ __________ __________ __________ __________
A/Iceland/1/01               __________ __________ __________ __________ ___n______ __________ __________ __________ __________ __________
A/Finland/131/02             __________ __________ __________ __________ ___n______ __________ __________ __________ __________ __________
                  Consensus  RPWVSFNQNL DYQIGYICSG VFGDNPRPKD GEGSCNPVTV DGADGVKGFS YKYGNGVWIG RTKSNRLRKG FEMIWDPNGW TDTDSDFSVK QDVVAITDWS
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                             401                                                                      470
A/Beijing/262/95             __________ __________ _________r __________ __________ __________ __________
A/New Caledonia/20/99        __________ __________ __________ __________ __________ __________ __________
A/Oslo/2289/01               __________ __________ __________ __________ __________ ____x_~~~~ ~~~~~~~~~~
A/Oslo/1512/01               __________ __________ __________ __________ __________ _________~ ~~~~~~~~~~
A/Zagreb/80/01               __________ __________ __________ __________ __________ __________ _______~~~
A/Stockholm/8/01             __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/747/01           __________ __________ __________ __________ __________ __________ _____~~~~~
A/Hong Kong/437/02           __________ __________ __________ __________ __________ _a________ __________
A/Khabarovsk/65/02           __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/841/02           __________ __________ __________ __________ __________ _a________ __________
A/Israel/2/03                __________ __________ __________ __________ _________d __________ __________
A/Barcelona/7891v31/03       __________ __________ __________ __________ _________d __________ __________
A/Moscow/7/03                __________ __________ __________ __________ _________d __________ __________
A/Lyon/651/01                ___a______ _f___g____ __________ __________ __________ ____i_~~~~ ~~~~~~~~~~
A/Iceland/57/01              __________ __________ __________ __________ __________ __________ __________
A/Lyon/712/01                __________ _____g____ __________ __________ __________ __________ __________
A/Morocco/69/01              __________ _____g____ __________ __________ __________ __________ _____~~~~~
A/Iceland/1/01               __________ __________ __________ _k________ __________ __________ __________
A/Finland/131/02             __________ __________ __________ _k________ __________ __________ __________
                  Consensus  GYSGSFVQHP ELTGLDCIRP CFWVELVRGL PRENTTIWTS GSSISFCGVN SDTANWSWPD GAELPFTIDK
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Figure 5. Phylogenetic comparison of nucleotide 
     sequences encoding H3 haemagglutinins
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Figure 6.  HA sequences (amino acids 1-300) of H3N2 viruses

                             1                                                                                                        100
A/Sydney/5/97                __i_______ __________ ____l_____ __________ _________r ______r___ __________ ____h_____ __e_______ __________
A/Moscow/10/99               __________ __________ ____l_____ __________ _________r ______r___ __________ ____h_____ __e_______ __________
A/Panama/2007/99             __________ __________ s___l_____ __________ _________r __________ __________ ____h_____ __e_______ __________
A/Toulouse/878/01            __________ __________ ____l_____ __________ _________r __________ __________ ____h__s__ __e_______ __________
A/New York/55/01             __________ __________ ____l_____ __________ ________sr __________ __________ ____h_____ __e_______ __________
A/Dakar/50/02                __________ __________ ____l_____ __________ _________r _____r____ __________ ____h_____ __e_______ __________
A/Egypt/130/02               __________ __________ __________ __________ _________r __________ __________ __________ __e_______ __________
A/Rome/3/03                  __________ __________ ____l_____ __________ _________r __________ __________ ____h_____ __e_______ __________
A/Prague/34/03               __________ __________ ____l_____ __________ _________r __________ __________ ____h_____ __e_______ __________
A/Latvia/1506/03             __________ __________ ____l_____ __________ ________sr __________ __________ ____h_____ __e_______ __________
A/Greece/109/03              _______k__ __________ ____l_____ __________ ________sr __________ __________ ____h_____ __e_______ __________
A/Iceland/22/03              __________ __________ ____l_____ __________ ________sr __________ __________ ____h_____ __e_______ __________
A/Bucharest/972/03           __________ __________ ____l_____ __________ ________sr __________ __________ ____h_____ __e_______ __________
A/Austria/70589/03           __________ __________ ____l_____ __________ ________dr __________ _g________ ____h_____ __e_______ __________
A/Trieste/8/03               __________ __________ ____l_____ __________ _________r __________ __________ ____h_____ __e_______ __________
A/Hannover/154/03            __________ __________ ____l_____ __________ _________r __________ __________ ____h_____ __e_______ __________
A/Hong Kong/1550/02          __________ __________ ____l_____ __________ __________ __________ __________ ____h_____ __________ _____s____
A/Egypt/151/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Netherlands/368/02         __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Chita/1/03                 __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Ireland/1215/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/476/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Fujian/411/02              ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~________ __________ __________ __________ __________ __________ __________
A/Kumamoto/102/02            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Berlin/1/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Finland/170/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Khabarovsk/361/03          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Geneva/5059/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/3391/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/48/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Barcelona/370/03           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Denmark/58/03              __________ __________ __________ __________ __________ _____y____ __________ __________ __________ __________
A/St.Petersburg/122/03       __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Wyoming/3/03               ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~______ __________ __________ __________ __________ __________ __________
A/Israel/3673/03             __________ __________ __________ __________ ____i_____ __________ __________ __________ __________ __________
A/Hong Kong/1186/03          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
                  Consensus  QKLPGNDNST ATLCLGHHAV PNGTIVKTIT NDQIEVTNAT ELVQSSSTGG ICDSPHQILD GENCTLIDAL LGDPQCDGFQ NKKWDLFVER SKAYSNCYPY



Figure 6 (continued)

                             101                                                                                                       200
A/Sydney/5/97                __________ __________ __________ a_____y___ _s_i______ ____h_____ __________ _d________ _____s____ _t_i______
A/Moscow/10/99               __________ __________ __________ a_________ ___i______ ____h____r __________ _d________ _____s____ _t________
A/Panama/2007/99             __________ __________ __________ a_________ __________ ____h_____ __________ __________ __l__s____ __________
A/Toulouse/878/01            _____v____ __________ __________ a_________ __________ ____h_____ __________ ___l______ __________ __________
A/New York/55/01             _____v____ __________ __________ a_________ ___d______ ____h_____ __________ __________ __________ ___i______
A/Dakar/50/02                _____v____ __________ __________ a_________ ___d______ ____h_____ __________ __________ __________ __________
A/Egypt/130/02               _____v____ __________ __________ a_________ ___d______ ____h_____ __s_______ __________ __________ __________
A/Rome/3/03                  _____v____ __________ __________ a_________ ___d______ ____h_____ __________ __________ __l_______ __________
A/Prague/34/03               _____v____ __________ _s________ a_________ ___d______ ____h_____ __________ __________ __l_______ __________
A/Latvia/1506/03             _____v____ __________ __________ a_________ ___d______ ____h__r__ __________ __________ __________ __________
A/Greece/109/03              _____v____ __________ __________ a_________ ___d______ ____h__r__ __________ __________ __l_______ __________
A/Iceland/22/03              _____v____ __________ __________ a_________ ___d______ ____h__r__ _____l____ __________ __________ __________
A/Bucharest/972/03           _____v____ __________ __________ a_________ ___d______ ____h__r__ __________ __________ __l_______ __________
A/Austria/70589/03           _____v____ __________ __________ a_________ ___d______ ____h___n_ __________ __________ __________ ____f_____
A/Trieste/8/03               _____v____ __________ __________ a_________ __________ ____h___n_ __________ __________ __________ __________
A/Hannover/154/03            _____v____ __________ __________ a_________ __________ ____h___n_ __________ __________ _____s____ __________
A/Hong Kong/1550/02          __________ __________ __________ a_________ __________ ____h_____ __________ __________ _____v____ ___i______
A/Egypt/151/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Netherlands/368/02         __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Chita/1/03                 __________ __________ __________ __________ __________ __________ __________ __________ _____v____ __________
A/Ireland/1215/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lyon/476/03                __________ _i________ __________ __________ __________ __________ __________ __________ __________ __________
A/Fujian/411/02              __________ __________ __________ __________ __________ _____h____ __________ __________ __l_______ __________
A/Kumamoto/102/02            __________ __________ __________ __________ __________ _____h____ __________ __________ _____v____ __________
A/Berlin/1/03                __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Finland/170/03             __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Khabarovsk/361/03          __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Geneva/5059/03             __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Oslo/3391/03               __________ __________ _______a__ __________ __________ _____h____ __________ __________ __________ __________
A/Moscow/48/03               __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Barcelona/370/03           __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Denmark/58/03              __________ __________ _______a__ __________ __________ _____h____ __________ __________ __________ __________
A/St.Petersburg/122/03       __________ __________ __________ __________ __________ _____h____ __________ __________ __________ __________
A/Wyoming/3/03               __________ __________ _______a__ __________ __________ _____h____ __________ __________ _____v____ __________
A/Israel/3673/03             __________ __________ _____d____ __________ __________ _____h____ __________ __________ __________ __________
A/Hong Kong/1186/03          __________ __________ ___g______ __________ __________ _____h____ __________ __________ __________ __n_______
                  Consensus  DVPDYASLRS LVASSGTLEF NNESFNWTGV TQNGTSSACK RRSNKSFFSR LNWLTQLKYK YPALNVTMPN NEKFDKLYIW GVHHPGTDSD QISLYAQASG
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                             201                                                                                                       300
A/Sydney/5/97                _v________ __________ _w__gi____ __________ __________ __________ __________ __________ __________ __________
A/Moscow/10/99               _v________ __________ _w__gi____ __________ __________ __________ __________ __________ __________ __________
A/Panama/2007/99             _v________ __________ _w__g_____ __________ __________ __________ __________ __________ __________ __________
A/Toulouse/878/01            _v________ __________ _w__g_____ __________ __________ __________ __________ __________ __________ __________
A/New York/55/01             _v________ __________ _w__g___g_ __________ __________ __________ __________ __________ __________ __________
A/Dakar/50/02                _v________ _________g _w__g_____ __________ __________ __________ __________ __________ __________ __________
A/Egypt/130/02               _v________ __________ _w__g_____ __________ __________ __________ __r_______ __________ __________ ________k_
A/Rome/3/03                  _v________ __________ _w__g_____ __________ __________ __________ __________ __________ __________ g_________
A/Prague/34/03               _v________ __________ _w__g_____ __________ __________ __________ _n________ __________ __________ __________
A/Latvia/1506/03             _v________ __________ _w__g_____ __h_______ __________ __________ __________ __________ __________ __________
A/Greece/109/03              _v________ __________ _w__g_____ __h_______ __________ __________ __________ __________ __________ __________
A/Iceland/22/03              _v________ __________ _w__g_____ __h_______ __________ __________ __________ __________ __________ __________
A/Bucharest/972/03           _v________ __________ _w__g_____ __h_______ __________ __________ __________ __________ __________ __________
A/Austria/70589/03           _v________ __________ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Trieste/8/03               __________ __________ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Hannover/154/03            __________ __________ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1550/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/151/02               __________ __________ __________ __________ __________ __________ __________ ____d_____ __________ __________
A/Netherlands/368/02         __________ __________ __________ __________ __________ __________ __________ _____r____ __________ __________
A/Chita/1/03                 __________ __________ ______p___ __________ _______i__ __________ __________ __________ __________ __________
A/Ireland/1215/03            __________ __________ __________ __________ __________ __________ ___r______ __________ __________ __________
A/Lyon/476/03                __________ __________ __________ __________ __________ __________ __________ ____d_____ __________ __________
A/Fujian/411/02              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Kumamoto/102/02            __________ ________y_ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Berlin/1/03                __________ ______v___ __________ __________ __________ __________ __________ __________ __________ __________
A/Finland/170/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Khabarovsk/361/03          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Geneva/5059/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Oslo/3391/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/48/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Barcelona/370/03           __________ __________ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Denmark/58/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/St.Petersburg/122/03       __________ _____s____ __________ __________ __________ __________ __________ __________ __________ __________
A/Wyoming/3/03               __________ ________y_ _____i____ __________ __________ __________ __________ __________ __________ __________
A/Israel/3673/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1186/03          __________ __________ ______p___ __________ __________ __________ __________ __________ __________ __________
                  Consensus  RITVSTKRSQ QTVIPNIGSR PRVRDVSSRI SIYWTIVKPG DILLINSTGN LIAPRGYFKI RSGKSSIMRS DAPIGKCNSE CITPNGSIPN DKPFQNVNRI
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Figure 7. Phylogenetic comparison of  nucleotide 
     sequences encoding N2 neuraminidases
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Figure 8.  NA sequences of H3N2 and H1N2 viruses

                             1                                                                                                        100
A/Sydney/5/97                __________ __________ __________ __________ __s_______ __________ __________ __________ __________ __k_______
A/Panama/2007/99             __________ __________ __________ __________ __________ __________ __________ __________ __________ __k_______
A/Moscow/10/99               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/96/02                __________ __________ ___t______ __________ __________ __________ __________ __________ __________ __________
A/Montpellier/1120/02        __________ __________ ___t______ __________ __________ __________ __________ __________ __________ __________
A/Johannesburg/5/02          __________ __________ ___t_____i __________ __________ __________ __________ __________ __________ __________
A/Denmark/56/03              __________ __________ ___t______ __________ __________ __________ __________ __________ __________ __________
A/Denmark/41/00              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Toulouse/878/01            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/New York/55/01             __________ __________ __________ __________ __________ _____a____ __________ __________ __________ __________
A/Madagascar/65357/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Lipetsk/14/02              __________ ______l___ __________ __________ __________ __________ __________ __________ __________ __________
A/Iceland/93/02              __________ __________ __________ __________ __________ _____a____ __________ __________ __________ __________
A/Mauritius/175/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Albania/20/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/2/00             __________ _______s__ __f_______ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1550/02          __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Moscow/1/02                __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Fujian/411/02              __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Chita/1/03                 __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Moscow/21/03               ~_________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Israel/3/03                __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/UK/1861/03                 __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
A/Wyoming/3/03               __________ _______s__ __f______i __________ _f________ __________ __________ __________ __________ __________
                 Consensus   MNPNQKIITI GSVSLTIATI CFLMQIAILV TTVTLHFKQY ECNSPPNNQV MLCEPTIIER NITEIVYLTN TTIEKEICPK LAEYRNWSKP QCNITGFAPF
                             101                                                                                                       200
A/Sydney/5/97                __________ __________ __________ __________ __r_______ __________ __________ __________ __________ ______h___
A/Panama/2007/99             __________ __________ __________ __________ __r_______ __________ __________ __________ __________ ______h___
A/Moscow/10/99               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/96/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ ________k_
A/Montpellier/1120/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ ________k_
A/Johannesburg/5/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ ________k_
A/Denmark/56/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ ________k_
A/Denmark/41/00              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Toulouse/878/01            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/New York/55/01             __________ __________ __________ __________ __________ __________ __________ _r________ __________ __________
A/Madagascar/65357/02        __________ __________ __________ __________ __________ g_________ __________ _r________ __________ __________
A/Lipetsk/14/02              __________ __________ __________ __________ __________ g_________ __________ _r________ __________ __________
A/Iceland/93/02              __________ __________ __________ __________ __________ __________ __________ _r________ __________ __________
A/Mauritius/175/02           __________ __________ __________ __________ __________ __________ __________ _r________ __________ __________
A/Albania/20/03              __________ __________ __________ __________ __________ __________ __________ _r________ __________ ________k_
A/Hong Kong/2/00             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1550/02          __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Moscow/1/02                __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Fujian/411/02              __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Chita/1/03                 __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Moscow/21/03               __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Israel/3/03                __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/UK/1861/03                 __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
A/Wyoming/3/03               __________ __________ __________ __________ __v_______ __________ __________ __________ __________ __________
                 Consensus   SKDNSIRLSA GGDIWVTREP YVSCDPDKCY QFALGQGTTL NNGHSNDTVH DRTPYRTLLM NELGVPFHLG TKQVCIAWSS SSCHDGKAWL HVCVTGDDEN
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A/Sydney/5/97                _______d__ __________ __________ __________ ________r_ __________ ____i_p___ __________ __________ __________
A/Panama/2007/99             _______d__ __________ __________ __________ ________r_ __________ ______k___ __________ __________ __________
A/Moscow/10/99               __________ __________ __________ __________ __________ __________ ______p___ __________ __________ __________
A/Egypt/96/02                __________ __________ __________ __________ __________ __________ ______l___ __________ __________ __________
A/Montpellier/1120/02        __________ __________ __________ __________ __________ __________ ______l___ __________ __________ __________
A/Johannesburg/5/02          __________ __________ __________ __________ __________ __________ ______l___ __________ __________ __________
A/Denmark/56/03              __________ __________ __________ __________ __________ _______k__ ______l___ __________ __________ __________
A/Denmark/41/00              __________ __________ __________ __________ __________ __________ ____i_____ __________ __________ __________
A/Toulouse/878/01            __________ __________ __________ __________ __________ __________ ____i_s___ __________ __________ __________
A/New York/55/01             __________ __________ __________ __________ __________ __________ ____i_____ __________ __________ __________
A/Madagascar/65357/02        __________ __________ __________ __________ __________ __________ ____i_____ __________ __________ __________
A/Lipetsk/14/02              __________ __________ __________ __________ __________ __________ ____i_____ __________ __________ __________
A/Iceland/93/02              __________ __________ __________ __________ __________ __________ ___ni_____ __________ __________ __________
A/Mauritius/175/02           __________ __________ __________ __________ __________ __________ ____i_____ __________ __________ __________
A/Albania/20/03              __________ __________ __________ __________ __________ __________ __i_i_____ __________ __________ __________
A/Hong Kong/2/00             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1550/02          __________ _____v____ __________ __________ __________ _______k__ __________ __________ __________ __________
A/Moscow/1/02                __________ _____v____ __________ __________ __________ __________ __i_______ __________ __________ __________
A/Fujian/411/02              __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/Chita/1/03                 __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/Moscow/21/03               __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/Israel/3/03                __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/UK/1861/03                 __________ _____v____ __________ __________ __________ __________ __________ __________ __________ __________
A/Wyoming/3/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
                 Consensus   ATASFIYNGR LVDSIGSWSK KILRTQESEC VCINGTCTVV MTDGSASGKA DTKILFIEEG KIVHTSTLSG SAQHVEECSC YPRYPGVRCV CRDNWKGSNR

                             301                                                                                                       400
A/Sydney/5/97                __________ __________ __________ ________n_ __________ __________ _________f __________ __________ __________
A/Panama/2007/99             __________ __________ __________ __________ __________ __________ _________s __________ __________ ________e_
A/Moscow/10/99               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Egypt/96/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Montpellier/1120/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Johannesburg/5/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Denmark/56/03              __________ __________ __________ __________ __________ __________ _________f __________ __________ __________
A/Denmark/41/00              __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Toulouse/878/01            __________ __________ __________ _f________ __________ __________ __________ __________ _____a____ ________e_
A/New York/55/01             __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Madagascar/65357/02        __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Lipetsk/14/02              __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Iceland/93/02              __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Mauritius/175/02           __________ __________ __________ _f________ __________ __________ __________ __________ __________ ________e_
A/Albania/20/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ ________e_
A/Hong Kong/2/00             ______i___ __________ __________ __________ __________ __________ __________ __________ __________ __________
A/Hong Kong/1550/02          ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Moscow/1/02                ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Fujian/411/02              ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Chita/1/03                 ______i___ _t________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Moscow/21/03               ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Israel/3/03                ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/UK/1861/03                 ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________
A/Wyoming/3/03               ______i___ __________ __________ __________ __________ __________ __________ __________ ____n_____ __________

                 Consensus   PIVDINVKDY SIVSSYVCSG LVGDTPRKND SSSSSHCLDP NNEEGGHGVK GWAFDDGNDV WMGRTISEKL RSGYETFKVI EGWSKPNSKL QINRQVIVDR
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                            401                                                                     469
A/Sydney/5/97               __________ __________ __________ ______w___ __________ __________ _________
A/Panama/2007/99            __m_______ __________ __________ ______w___ __________ __________ _________
A/Moscow/10/99              __________ __________ __________ __________ __________ __________ _________
A/Egypt/96/02               __________ __________ __________ n_________ __________ __________ _________
A/Montpellier/1120/02       __________ __________ __________ nl________ __________ __________ _________
A/Johannesburg/5/02         __________ __________ __________ n_________ __________ __________ _________
A/Denmark/56/03             d_________ __________ __________ n_________ __________ __________ ___~~~~~~
A/Denmark/41/00             __________ __________ __________ _e____w___ __________ __________ _________
A/Toulouse/878/01           __________ __________ __________ _e____w___ __________ __________ _~~~~~~~~
A/New York/55/01            __________ __________ __________ _e____w___ __________ __________ _________
A/Madagascar/65357/02       __________ __________ __________ _e____w___ __________ __________ _________
A/Lipetsk/14/02             __________ __________ __________ _e____w___ __________ __________ _________
A/Iceland/93/02             __________ __________ __________ _e____w___ __________ __________ _________
A/Mauritius/175/02          __________ __________ __________ _e____w___ __________ __________ _________
A/Albania/20/03             __________ __________ __________ _e____w___ __________ __________ _______~~
A/Hong Kong/2/00            __________ __________ __________ __________ __________ __________ _________
A/Hong Kong/1550/02         __________ __________ __________ __________ __________ __________ _________
A/Moscow/1/02               __________ __________ __________ __________ __________ __________ _________
A/Fujian/411/02             __________ __________ __________ __________ __________ __________ ________~
A/Chita/1/03                __________ __________ __________ __________ __________ __________ _______~~
A/Moscow/21/03              __________ __________ __________ __________ __________ __________ _____~~~~
A/Israel/3/03               __________ __________ __________ __________ __________ __________ _______~~
A/UK/1861/03                __________ __________ __________ __________ __________ __________ ______~~~
A/Wyoming/3/03              __________ __________ __________ __________ __________ __________ ______~~~
                 Consensus  GNRSGYSGIF SVEGKSCINR CFYVELIRGR KQETEVLWTS NSIVVFCGTS GTYGTGSWPD GADINLMPI



 B/Albania/8/03
 B/Paris/215/02
 B/Lyon/7971/02
 B/Lyon/1750/02
 B/Brisbane/32/02

 B/Madagascar/67860/02
 B/Lipetsk/17/03

 B/Yaroslavl/16/03
 B/Moscow/3/03
B/Voronezh/236/03

 B/Geneva/8017/03
 B/Lisbon/19/02
 B/Lyon chu/372/03

 B/Lisbon/3/02
 B/Hong Kong/315/02

 B/Geneva/3577/03
 B/Tehran/80/02

 B/Barcelona/215/03
 B/Dakar/31/02

 B/Finland/159/02
 B/Fatick/37/02

 B/Geneva/5079/03
 B/Oslo/2223/03

 B/Israel/95/03
 B/Israel/11/03
 B/Maritius/219/02
 B/Caen/242/02
 B/Latvia/3752/03
 B/Baden-Wurttemberg/11/03

 B/Lyon/328/02
 B/Hong Kong/235/02

 B/BEIJING/243/96
 B/Shizuoka/20/98

 B/SHANDONG/7/97
 B/Bangkok/98/99

 B/Hong Kong/202/02
 B/Genoa/26/02

 B/Trieste/28/02
 B/HONG KONG/330/01

 B/Hong Kong/335/01
 B/Philippines/640/01

 B/Hong Kong/76/94
 B/Hong Kong/70/96

 B/VICTORIA/2/87
 B/Beijing/87

 B/AA/1/86
 B/Trento/3/02
 B/Lyon/125/02
 B/Lyon/1342/01

B/Slovenia/94/02
 B/Bucharest/727/01
 B/Hong Kong/548/00

B/Latvia/1116/02
 B/Barcelona/460/02

 B/Genoa/48/02
B/Paris/409/02
 B/Lyon/246/02
 B/Bratislava/60/02

 B/Hong Kong/244/02
 B/Hong Kong/692/01
 B/Finland/8/02

 B/Victoria/504/01
 B/SICHUAN/379/99

 B/Lisbon/3/00
 B/Umea/1/01

 B/Perm/3/02
 B/Hong Kong/30/00

 B/YAMANASHI/166/98
 B/Hong Kong/29/00

 B/Finland/141/02
 B/Khabarovsk/155/02

 B/St. Petersburg/15/02
 B/Yaroslavl/11/02

 B/Hong Kong/293/02
 B/Ulan Ude/4/02

 B/Hong Kong/273/02
 B/Lyon/862/01
 B/Madagascar/65186/02

 B/Hong Kong/547/00
 B/Hong Kong/258/99

 B/Johannesburg/60/98
 B/HARBIN/7/94

 B/BEIJING/184/93
 B/PANAMA/45/90

 B/YAMAGATA/16/88
 B/Aichi/70/81

 B/VICTORIA/70
 B/Hong Kong/8/73

10 Nucleotides

Figure 9. Phylogenetic comparison of nucleotide 
     sequences encoding B haemagglutinins
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Figure 10.  HA sequences (amino acids 1-300) of B viruses

                             1                                                                                                         100
B/Beijing/184/93             __________ __________ __________ __________ _g________ _____n____ __________ m_v_tt____ a_________ __________
B/Harbin/7/94                __________ __________ __________ __________ __________ _____n____ __________ m_v_tt____ a_________ __________
B/Hong Kong/557/00           __________ __________ __________ __________ _______r__ _____d____ __________ m_v_tt____ a_________ __________
B/Switzerland/6615/01        __________ __________ __________ _________y _______r__ _____d____ __________ m_v_tt____ a_________ __________
B/Ulan Ude/4/02              __________ __________ __________ _________y _______r__ _____d____ ________i_ m_v_tt____ a_________ __________
B/Yaroslavl/11/02            ~~~~~~~~~~ ~~~~~~~~~~ ~~~~____a_ _________y _______r__ _____d____ __________ m_v_tt____ a_________ __________
B/Hong Kong/273/02           __________ __________ __________ _________y _______r__ _____d____ __________ m_v_tt____ a_________ __________
B/Bucharest/795/03           __________ __________ __________ _________y _______r__ _____d____ __________ m_v_tt____ a_________ __________
B/Sichuan/379/99             ~~________ ___y______ ________a_ __________ __________ _____t____ __________ m_v_it____ a_____ik__ __________
B/Israel/55/01               __________ __________ ________a_ __________ __________ _____t_f__ __________ m_v_it____ a_________ __________
B/Trento/3/02                __________ __________ ________a_ __________ __________ _____t_f__ __________ m_v_it____ a_________ __________
B/Hong Kong/244/02           __________ __________ ________a_ __________ __________ _____t____ __________ m_v_it____ a_________ __________
B/Lyon/125/02                __________ __________ ________a_ __________ __________ _____t_s__ __________ m_v_it____ a_________ __________
B/Shandong/7/97              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Dakar/31/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Finland/159/02             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Madagascar/67860/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/315/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lisbon/19/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Paris/215/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Israel/11/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lyon-Chu/372/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Voronezh/236/03            ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ __________ __________ __________ __________ __________ __________ __________
B/Albania/8/03               ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~_ __________ __________ __________ __________ __________ __________ __________
B/Lipetsk/17/03              ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~_ __________ __________ ________k_ __________ __________ __________ __________
B/Oslo/2223/03               __________ k_________ __________ __________ __________ __________ __________ __________ __________ ______m___
B/Geneva/3577/03             __________ __________ __________ __________ __________ __________ __________ _________e __________ __________
B/Latvia/3752/03             ______v___ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Moscow/3/03                ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~___ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/330/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Philippines/640/01         __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Geneva/26/02               ~~~~~~~~~~ ~~~~~~~~~~ ~~~~______ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/202/02           ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~_____ __________ __________ __________ __________ __________ __________ __________
                  Consensus  DRICTGITSS NSPHVVKTAT QGEVNVTGVI PLTTTPTKSH FANLKGTKTR GKLCPKCLNC TDLDVALGRP KCTGNIPSAK VSILHEVRPV TSGCFPIMHD
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B/Beijing/184/93             __________ _____n____ _q________ _____rl___ _____a_srs __________ _r._______ _p__v_____ __k_______ _______ki_
B/Harbin/7/94                __________ _____n____ _q________ _____rl___ _____a_srs __________ _r._d_____ _p__v____v __________ _______ka_
B/Hong Kong/557/00           __________ _____n____ _q___d____ _____rl___ _____a_sks __________ __.____n__ _p__v____v __________ _______k__
B/Switzerland/6615/01        __________ _____n____ _q___d____ _____rl___ _____a_skr __________ __.____n__ _p__v____v __________ _______k__
B/Ulan Ude/4/02              __________ _____n____ _q___d____ _____rl___ _____a_sks __________ __.____n__ _p__v____v __________ _______ki_
B/Yaroslavl/11/02            __________ _____n____ _q___d____ _____rl___ _____a_sks k_________ __.____n__ _p__v____v __________ _______k__
B/Hong Kong/273/02           __________ _____n____ _q___d__n_ _____rl___ _____a_sks __________ __.____n__ _p__v____v __________ _______k__
B/Bucharest/795/03           __________ _____n____ _q___d__n_ _____rl___ _____a_sks __________ __.____n__ _p__v____v __________ ______sk__
B/Sichuan/379/99             __________ _____k____ _q________ _____rl___ _____a_sks __________ _r._______ _p__v___h_ __ke______ ______dk__
B/Israel/55/01               __________ _____k____ _q___d____ _____rl___ _____a_sks __________ _r._______ _p__v___h_ __ke______ _______ki_
B/Trento/3/02                __________ _____k____ _q___d____ _____rl___ _____a_sk_ e_________ _r._______ _p__v___h_ __ke______ _______k__
B/Hong Kong/244/02           __________ _____k____ _q___d__n_ _____rl___ _____a_sks __________ _r.e______ _p__v___h_ __ke______ _______k__
B/Lyon/125/02                __________ _____k____ aq___d____ _____rl___ _____a_sks __________ _r._______ _p__v___h_ __ke______ _______k__
B/Shandong/7/97              __________ __________ i_________ __________ __________ __________ __________ __________ __________ _________k
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ ________i_
B/Dakar/31/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ ________i_
B/Finland/159/02             __________ __________ __________ __________ __________ __________ __________ __________ __________ ________i_
B/Madagascar/67860/02        __________ __________ __________ __________ _____i____ __________ __________ __________ __________ ________a_
B/Hong Kong/315/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ ________i_
B/Lisbon/19/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Paris/215/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Israel/11/03               __________ __________ __________ __________ __________ ________v_ __________ ______i___ __________ __________
B/Lyon-Chu/372/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Voronezh/236/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ ________a_
B/Albania/8/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Oslo/2223/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Geneva/3577/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ ________i_
B/Latvia/3752/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/330/01           __________ _____r____ n_________ __________ __________ __________ ___e______ __________ __________ ______s___
B/Philippines/640/01         __________ _____r____ n_________ __________ __________ __________ ___e______ __________ __________ ________a_
B/Geneva/26/02               __________ _____r____ n_________ __________ __________ __________ ___e______ __________ __________ __________
B/Hong Kong/202/02           __________ _____r____ n_______e_ __________ __________ __________ ___e______ __________ __________ __________
                  Consensus  RTKIRQLPNL LRGYEHIRLS THNVINAEKA PGGPYKIGTS GSCPNVTNGN GFFATMAWAV PKNDNNKTAT NSLTIEVPYI CTEGEDQITV WGFHSDNETQ
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B/Beijing/184/93             _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ __________
B/Harbin/7/94                _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ __________
B/Hong Kong/557/00           _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ __________
B/Switzerland/6615/01        _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ __________
B/Ulan Ude/4/02              _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ __________
B/Yaroslavl/11/02            _kn_____n_ __________ __________ __d_______ __________ ____p_____ _v____v___ __________ __________ ____~~~~~~
B/Hong Kong/273/02           _kn_____n_ __________ __________ __a_______ __________ ____pr____ _v____v___ __________ __________ __________
B/Bucharest/795/03           _kn_____n_ __________ __________ __a_______ __________ ____pr____ _v____v___ __________ __________ __________
B/Sichuan/379/99             _kn_____n_ _________i __________ __d_______ __________ ____p_____ _v________ __________ __________ __________
B/Israel/55/01               _kn_____n_ _________i __________ __d_______ __________ ____p_____ _v________ __________ __________ __________
B/Trento/3/02                _kn_____n_ _________i __________ __d_______ __________ ____p_____ _v________ __________ __________ _________~
B/Hong Kong/244/02           _kn_____n_ _________i __________ __d_______ __________ ____p_____ _v________ __________ __________ __________
B/Lyon/125/02                _kn_____n_ _________i __________ __d_______ __________ ____p_____ _v________ __________ __________ __________
B/Shandong/7/97              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Dakar/31/02                __________ __________ __________ __________ __________ ____p_____ __________ __________ __________ __________
B/Finland/159/02             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Madagascar/67860/02        __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/315/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lisbon/19/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Paris/215/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Israel/11/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lyon-Chu/372/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Voronezh/236/03            __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Albania/8/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Oslo/2223/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Geneva/3577/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Latvia/3752/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/330/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Philippines/640/01         __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Geneva/26/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/202/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ ______~~~~
                  Consensus  MAKLYGDSKP QKFTSSANGV TTHYVSQIGG FPNQTEDGGL PQSGRIVVDY MVQKSGKTGT ITYQRGILLP QKVWCASGRS KVIKGSLPLI GEADCLHEKY
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Figure 11. Phylogenetic comparison of nucleotide
      sequences encoding B neuraminidases
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Figure 12.  NA sequences of B viruses
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B/Harbin/7/94                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/557/00           __________ __________ __________ __________ _q________ __________ __________ __________ m_________ __________
B/Yaroslavl/11/02            __________ __________ __________ __________ _q________ __________ __________ __________ __________ __________
B/Finland/141/02             __________ __________ __________ __________ _q________ __________ __________ __________ __________ __________
B/Sichuan/379/99             __________ __________ __________ __________ __________ __________ __________ __f_______ __________ __________
B/Hong Kong/692/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lyon/246/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Eire/4889/02               __________ __________ __________ __________ _q________ ______s___ __________ __________ __________ __________
B/Bratislava/131/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Mauritius/219/02           __________ __________ __________ __________ __________ __________ _________e __________ __________ __________
B/Barcelona/215/03           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Israel/95/03               ~~~~~~~~~~ ~~~~~~~~~~ ~~~~______ __________ __________ __________ ____h_____ __________ __________ __________
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ ____h_____ __________ __________ __________
B/Yaroslavl/6/03             __________ __________ __________ __________ __________ __________ ____h_____ __________ __________ __________
B/Lipetsk/17/03              ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~_____ __________ ____h_____ __________ __________ __________
B/Geneva/5079/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Shandong/7/97              __________ __________ ______l___ __________ ___kvi____ s_________ ____h___ee m_f_______ _______q__ __________
B/Hong Kong/330/01           ~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~__ __________ ___k_i___t s__s_____f ____h____e m_f_______ _______q__ __________
B/Genoa/55/02                __________ __________ ______l___ __________ ___k_i___t s__s_____f ____h____e m_f_______ _______q__ __________
B/Trieste/19/02              __________ __________ ______l___ __________ ___k_i___t s__s_____f ____h____e m_f_______ _______q__ __________
                  Consensus  MLPSTIQTLT LFLTSGGVLL SLYVSASLSY LLYSDILLKF SPTEITAPTM PLDCANASNV QAVNRSATKG VTLLLPEPEW TYPRLSCPGS TFQKALLISP
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B/Harbin/7/94                ______r___ __________ __________ __________ _______e__ __________ __________ __________ _____r____ __________
B/Hong Kong/557/00           __________ __________ __________ __________ _______e__ __________ __________ __________ _____r____ __________
B/Yaroslav1/11/02            __________ __________ __________ __________ _______e__ __________ __________ __________ _____r____ __________
B/Finland/141/02             __________ __________ __________ __________ _______e__ __________ __________ __________ _____r____ __________
B/Sichuan/379/99             __________ __________ __________ __________ _______e__ __________ __________ __________ __________ __________
B/Hong Kong/692/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ _______n__
B/Lyon/246/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Eire/4889/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Bratislava/131/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ _______n__
B/Mauritius/219/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ _______n__
B/Barcelona/215/03           __________ __________ __________ __________ __________ __________ __________ __________ __________ _______n__
B/Israel/95/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ _______n__
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ _______nd_
B/Yaroslav1/6/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ _______nd_
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ _______nd_
B/Geneva/5079/03             __________ __________ __________ __________ __________ __________ __________ __________ __________ _______nd_
B/Shandong/7/97              _____a____ __________ __________ __________ _______e__ _________n __________ __________ _____r____ __________
B/Hong Kong/330/01           _____a____ __________ __________ __________ _______e__ _________n __________ __________ _____r____ __________
B/Genoa/55/02                _____a____ __________ __________ __________ _______e__ _________n __________ __________ _____r____ __________
B/Trieste/19/02              _____a____ __________ __________ __________ _______e__ _________n __________ __________ _____r____ __________
                  Consensus  HRFGETKGNS APLIIREPFI ACGPKECKHF ALTHYAAQPG GYYNGTRGDR NKLRHLISVK LGKIPTVENS IFHMAAWSGS ACHDGKEWTY IGVDGPDSNA
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B/Harbin/7/94                __________ __________ __________ ____d_____ _________k __________ __________ _e________ __________ __________
B/Hong Kong/557/00           __________ ________k_ __________ ____d_____ __________ s_________ __________ __________ __________ __________
B/Yaroslavl/11/02            __________ ________k_ __________ ____d_____ __________ __________ __________ __________ __________ __________
B/Finland/141/02             __________ ________k_ __________ ____d_____ __________ __________ __________ __________ __________ __________
B/Sichuan/379/99             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/692/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lyon/246/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Eire/4889/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Bratislava/131/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Mauritius/219/02           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Barcelona/215/03           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Israel/95/03               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Yaroslavl/6/03             __________ __________ __________ __________ __________ __________ _v________ __________ __________ __________
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Geneva/5079/03             __________ __________ __________ __________ _______v__ __________ __________ __________ __________ __________
B/Shandong/7/97              __________ __________ __________ ____d_____ _________r __________ __________ _e________ __________ __________
B/Hong Kong/330/01           _i________ __________ __________ ____d_____ _________k __________ __________ _e________ __________ _______t__
B/Genoa/55/02                _i________ __________ __________ ____d_____ _________k __________ __________ _e________ __________ __________
B/Trieste/19/02              _i________ __________ __________ ____d_____ _________k __________ __________ _e________ __________ __________
                  Consensus  LLKIKYGEAY TDTYHSYANN ILRTQESACN CIGGNCYLMI TDGSASGISE CRFLKIREGR IIKEIFPTGR VKHTEECTCG FASNKTIECA CRDNSYTAKR
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B/Harbin/7/94                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/557/00           __________ __________ __________ __________ __________ __________ __________ __________ __________ _e________
B/Yaroslavl/11/02            __________ __________ ________n_ __________ __________ _______e__ __________ __________ __________ _e________
B/Finland/141/02             __________ __________ ________n_ _________d __r_______ _______e__ __________ __________ __________ _e________
B/Sichuan/379/99             __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Hong Kong/692/01           __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Lyon/246/02                __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Eire/4889/02               __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Bratislava/131/02          __________ __________ __________ __________ __________ __________ __________ __________ __________ __________
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
B/Mauritius/219/02           __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
B/Barcelona/215/03           __________ __________ __________ __________ ____n_____ __________ __________ __________ ________a_ __________
B/Israel/95/03               __________ __________ __________ __________ __________ ________t_ __________ __________ ________a_ __________
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
B/Yaroslavl/6/03             __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ __________ __________ ________a_ __________
B/Geneva/5079/03             __________ __________ __________ __________ __________ __________ __________ __e_______ ________a_ __________
B/Shandong/7/97              __________ __________ __________ __________ ____n_____ _________r __________ _______e__ __________ _____p____
B/Hong Kong/330/01           __________ __________ __________ __________ __________ __________ __________ _______e__ __________ _____p____
B/Genoa/55/02                __________ __________ __________ __________ __________ __________ ________i_ _______e__ __________ _____p____
B/Trieste/19/02              __________ __________ __________ __________ __________ __________ ________i_ _______e__ __________ _____p____
                  Consensus  PFVKLNVETD TAEIRLMCTE TYLDTPRPDD GSITGPCESN GDKGSGGIKG GFVHQRMASK IGRWYSRTMS KTKRMGMGLY VKYDGDPWTD SDALALSGVM
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B/Harbin/7/94                __________ __________ __________ _____k____ __________ __________ ______
B/Hong Kong/557/00           __________ __________ __________ _____t____ __________ _______a__ ______
B/Yaroslavl/11/02            __________ __________ __________ _____t____ __________ __________ ______
B/Finland/141/02             __________ __________ __________ _____t____ __________ __________ ______
B/Sichuan/379/99             __________ __________ __________ __________ __________ __________ ______
B/Hong Kong/692/01           __________ __________ __________ __________ __________ __________ ______
B/Lyon/246/02                __________ __________ __________ __________ __________ __________ ______
B/Eire/4889/02               __________ __________ __________ __________ __________ __________ ______
B/Bratislava/131/02          __________ __________ __________ __________ __________ __________ ______
B/Tehran/80/02               __________ __________ __________ __________ __________ __________ ______
B/Mauritius/219/02           __________ __________ __________ __________ __________ __________ ______
B/Barcelona/215/03           __________ __________ __________ __________ __________ __________ ______
B/Israel/95/03               __________ __________ __________ __________ __________ __________ ______
B/Moscow/3/03                __________ __________ __________ __________ __________ __________ ______
B/Yaroslavl/6/03             __________ __________ __________ __________ __________ __________ ______
B/Lipetsk/17/03              __________ __________ __________ __________ __________ __________ ______
B/Geneva/5079/03             __________ __________ __________ __________ __________ __________ ______
B/Shandong/7/97              __i_______ __________ __________ _____k____ __________ __________ ______
B/Hong Kong/330/01           g_i_______ __________ __________ _____t____ __________ ________i_ ______
B/Genoa/55/02                __i_______ __________ __________ _____t____ __________ __________ ______
B/Trieste/19/02              __i_______ __________ __________ _____t____ __________ __________ ______
                  Consensus  VSMEEPGWYS FGFEIKDKKC DVPCIGIEMV HDGGKETWHS AATAIYCLMG SGQLLWDTVT GVDMAL




