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The World Health Organization selects influenza vaccine
compositions biannually to cater to peaks in temperate
regions. In tropical and subtropical regions, where influ-
enza seasonality varies and epidemics can occur year-
round, the choice of vaccine remains uncertain. Our 17-
year molecular epidemiologic survey showed that most
influenza A(H3N2) (9/11) and B (6/7) vaccine strains had
circulated in East Asia >1 year before inclusion into vac-
cines. Northern Hemisphere vaccine strains and circulat-
ing strains in East Asia were closely matched in 7 (20.6%)
of 34 seasons for H3N2 and 5 (14.7%) of 34 seasons for
B. Southern Hemisphere vaccines also had a low prob-
ability of matching (H3N2, 14.7%; B, 11.1%). Strain drift
among seasons was common (H3N2, 41.2%; B, 35.3%),
and biannual vaccination strategy (Northern Hemisphere
vaccines in November followed by Southern Hemisphere
vaccines in May) did not improve matching. East Asia is
an important contributor to influenza surveillance but often
has mismatch between vaccine and contemporarily circu-
lating strains.

nfluenza is a major cause of illness and death worldwide.

The human influenza virus spreads rapidly (average re-
production number of 1.28), typically infects 5%—10% of
the population during seasonal epidemics, and results in
3-5 million cases of severe acute lower respiratory tract
infection and =500,000 deaths per year globally (/,2). Con-
tinuous evolution of the single-stranded influenza virus re-
sults in antigenic drift of its surface proteins hemagglutinin
(HA) and neuraminidase (3,4). Antigenic drift occurs on
average 2—8 years in response to host immune selection
pressure and is most frequently seen in influenza A(H3N2),
followed by influenza B and influenza A(HIN1). Antigenic
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drift confers the virus an ability to escape immunity in-
duced by previous infection or immunization (35).

Effectiveness of current influenza vaccines is predomi-
nantly determined by matching between vaccines and cir-
culating strains (6). To achieve the best possible vaccine
matching, the World Health Organization (WHO) has
changed its recommended vaccine composition 12 times for
influenza A(H3N2), 10 times for influenza B, and 6 times
for influenza A(HIN1) since 1998 (7). WHO reviews in-
fluenza vaccine composition each February and September
to provide timely recommendation for temperate regions
of the Northern and Southern Hemispheres, respectively.
Tropical and subtropical regions are expected to choose 1
of the 2 recommended vaccine compositions. However, in-
fluenza seasonality varies more in the tropics and subtrop-
ics, where epidemics can occur year-round. Moreover, a
national policy on the choice and timing of vaccination is
lacking in many tropical and subtropical countries, where
60% of the world’s population resides (§).

We analyzed the 2 most frequently drifting influenza
types, A(H3N2) and B, in Hong Kong during 1996-2012
to examine matching between vaccine strains and circulat-
ing field viruses to document the challenges faced in this
region. We evaluated options on choosing the Northern or
Southern Hemisphere vaccine compositions and the strat-
egy of an annual or biannual vaccination.

Methods

Study Samples

We conducted a retrospective molecular epidemiologic
study to analyze the HA sequences of influenza A(H3N2)
and influenza B viruses that circulated during a 17-year
period (1996-2012) in Hong Kong, a subtropical city in
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East Asia (22°17'7.87"'N, 114°9'27.68"E) with a high pop-
ulation density of 57,250 persons/km? in the most densely
populated district, Kwun Tong (9). Hong Kong is an inter-
national hub. As recorded in 2011, Hong Kong received
>34 million visitors from neighboring regions, including
South and Southeast Asia, Taiwan, mainland China, and
Macao, and an average of ~650,000 cross-boundary trips
between Hong Kong and mainland China were recorded
daily (10,11). In this study, we used Hong Kong as a proxy
to reflect the challenges faced in East Asia.

We focused on influenza A(H3N2) and influenza B,
rather than A(HIN1), because changes in vaccine compo-
sition were more frequent for the former 2 viruses. Clini-
cal specimens were derived from patients admitted to the
Prince of Wales Hospital, which serves 9% (0.6 million) of
Hong Kong’s population (/2). We sequenced an average of
30 influenza A(H3N2) and 30 influenza B clinical samples
per year, except for 2009, when influenza A(HIN1)pdm09
predominated. Selection was prioritized for samples col-
lected during different months to reveal the whole annual
spectrum of circulating viruses.

Identifying Closest Vaccine Strains and

Matched Seasons

We identified vaccine strain closest to each circulating vi-
rus on the basis of HA sequence analysis. We extracted vi-
ral RNA from specimens using the PureLink Viral RNA/
DNA Mini kit (Thermo Fisher, Waltham, MA, USA). The
full-length influenza A(H3N2) HA encoding region was
amplified and Sanger sequenced according to our previ-
ously described method (7/3). Similarly, the full-length
influenza B HA encoding region was amplified with prim-
ers FLUB-UNI9-HAF1 (5'-AGC AGA AGC AGA GCA
TTT TYT AAT ATC-3') and FLUB-HARI (5'-ACA AGC
AAA CAA GYA CYA CAA YAA AG-3') and Sanger
sequenced. We downloaded ancestral influenza A(H3N2)
and influenza B HA sequences from GenBank. Information
about WHO-recommended vaccine strains and sequences
were retrieved from the Influenza Research Database (/4).
When the recommendation included alternative vaccine
strains, each of them was included for analysis.

We conducted neighbor-joining phylogenetic infer-
ence on the basis of the HA sequences using MEGA6
(15). Resulting trees were visualized using FigTree ver-
sion 1.4.2. We then matched each circulating strain to a
closest influenza A(H3N2) or influenza B vaccine strain
based on pairwise protein sequence distances as calcu-
lated by the Poisson model (/6). Circulating strains with
equal distance to 2 vaccine strains were assigned to the
vaccine recommended in an earlier year. Strains with
distances >2 times the SD from the mean distance of all
strains were regarded as outliers and thus had no closest
vaccine strain assigned.
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When the circulating viruses and their closest vac-
cine strain corresponded in time, the season was regard-
ed as matched. On the other hand, when the circulating
viruses coincided with vaccine strains from a previous
season (e.g., circulating strain from 2012 matching vac-
cine strain from 2010), the season was regarded as not
matched. This matching scheme was based on the ratio-
nale that WHO changes the influenza vaccine composi-
tion only when substantial antigenic drift has occurred,
and suboptimal effectiveness would be expected for the
previous vaccine compositions.

Seasonality and Protection Period

Unlike temperate regions, peak seasons of influenza in the
subtropics are not restricted to winter months. Because pre-
vious studies have revealed a biannual pattern of influenza
activity in Hong Kong and surrounding regions (/2,17), we
divided the surveyed 17-year period into 34 influenza sea-
sons. We grouped calendar months under winter and sum-
mer influenza seasons on the basis of the average monthly
number of hospital admissions of patients for whom influ-
enza was laboratory confirmed that were recorded during
the study period.

The Hong Kong Government Influenza Vaccination
Programme recommends use of the Northern Hemisphere
influenza vaccines and begins annual vaccination every
November. Therefore, we defined the protection period
of Northern Hemisphere vaccines as from November
through October of the following year. Although South-
ern Hemisphere vaccines are not typically used in Hong
Kong, for this analysis we regarded the protection period
of these vaccines to be from May through April of the
following year.

Results
During the 17-year study period, 8,011 persons with influ-
enza A and 2,079 with influenza B were admitted to the
Prince of Wales Hospital. Both infections exhibited 2 sea-
sonal peaks in most years (Figure 1). Most influenza admis-
sions occurred from late winter through early spring (late
January through early March) and around summer (May—
September), although the summer peak of influenza B var-
ied more and was less prominent than that of influenza A.
Based on this observed seasonality, we grouped circulating
strains collected during November—April under the winter
season and those collected during May—October under the
summer season.

We successfully sequenced 502 influenza A(H3N2) and
481 influenza B samples covering all influenza seasons in
the study period, except in 2009, when influenza A(HINT1)
pdm09 dominated activity. In the phylogenetic analysis
based on HA sequences, H3N2 virus exhibited a charac-
teristic ladder-like tree topology suggesting continuous
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Figure 1. Seasonality of influenza
A and B, Hong Kong, China,
1996-2012. The numbers

of patients hospitalized with
acute respiratory illnesses and
who had laboratory-confirmed
influenza were retrieved from

a computerized laboratory
information system at the
microbiology department of a
district general hospital that
serves 9% (0.6 million) of Hong
Kong’s population. Pink indicates
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unidirectional evolution (Figure 2, panel A). Existing
H3N2 variants circulated for a median of 2 years (range
1-4 years), with gaps between the winter and summer
seasons, and became displaced rapidly by newly emerg-
ing variants. We observed a more complex tree topology
for influenza B, where new lineages emerged from deep
branches and evolved toward multiple directions (Figure
2, panel B). In addition, multiple influenza B variants co-
circulated for a median of 6 years (range 2—15 years) before
being displaced by new variants.

Of the 983 circulating strains examined, 8 (maximum
2 per season) influenza A(H3N2) and 12 (maximum 4 per
season) influenza B viruses were regarded as far away
from any vaccine strains recommended during the 17-year
study period. The pairwise HA amino acid distances of
these strains were more than twice the SD from the mean
of the related clusters (online Technical Appendix Figures
1, 2, https://wwwnc.cde.gov/ElD/article/24/10/18-0652-
Techappl.pdf), and they were distant from all vaccine
strains based on the phylogenetic tree topology.

Matching Between Circulating and Vaccine Strains

Influenza A(H3N2)

We assessed the temporal relationship between circulat-
ing H3N2 viruses collected in this study and their closest
Northern Hemisphere vaccine strain based on HA amino
acid sequence comparisons (Figure 3, panel A). Most
Northern hemisphere vaccine-like strains (9/11) had cir-
culated in Hong Kong for >1 year before WHO first rec-
ommended them for inclusion in the Northern Hemisphere
vaccine. We found co-circulation of multiple strains in 17
(50.0%) of the 34 seasons. In 13 (38.2%) seasons, at least
a portion of the circulating viruses were closely matched
with the contemporary vaccine strain. However, in only 7
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(20.6%) seasons, the closely matched portion accounted
for the >50% of circulating viruses examined. A full match
was achieved in only 2 (5.9%) seasons. We determined
the proportion of circulating viruses that were genetically
closely matched with vaccine strains based on HA amino
acid sequence comparison (Table), which should not be
taken as vaccine effectiveness because cross-protection be-
tween mismatched strains can occur.

We repeated the same analysis with respect to Southern
Hemisphere vaccine strains. Similarly, most (8/11) South-
ern Hemisphere H3N2 virus vaccine strains had circulated
in Hong Kong for >1 year before WHO first recommended
them for inclusion in the Southern Hemisphere vaccine. A
similar picture on matching was revealed (Figure 3, panel
B). In 10 (29.4%) of the 34 seasons, at least a portion of the
circulating viruses were closely matched with the contem-
porary vaccine strain. However, only in 5 (14.7%) seasons
did the matched portion account for the >50% of circulat-
ing viruses examined.

Influenza B

We assessed the temporal relationship between circulat-
ing influenza B viruses and their closely matched North-
ern Hemisphere vaccine strains based on HA amino acid
sequence comparisons (Figure 4, panel A). Most (6/7)
of the Northern Hemisphere influenza B vaccine—like
circulating strains had been found in Hong Kong >1
year before WHO first recommended them as vaccine
strains. Co-circulation of multiple strains was found in 26
(76.5%) of the 34 seasons examined. In 15 (44.1%) sea-
sons, at least some of the circulating viruses were closely
matched with the contemporary Northern Hemisphere
vaccine strain. However, in only 5 (14.7%) seasons did
the matched portion account for the >50% of circulating
viruses examined.
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Analysis of Southern Hemisphere vaccine strains
showed a similar result (Figure 4, panel B). Most (5/6) of
the vaccine-like strains were found in Hong Kong >1 year
before WHO first recommended them as vaccine strains.
Again, we found matched strains in 14 (41.2%) seasons,
but in only 4 (11.8%) seasons did the matched viruses ac-
count for the >50% of viruses examined.
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In 7 of the 17 years (2002, 2003, 2004, 2005, 2007, 2009,
and 2011), the predominant H3N2 virus strain in sum-
mer differed from that in the preceding winter. We further
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Figure 2. Neighbor-joining phylogenetic inference of near-complete hemagglutinin protein of influenza A(H3N2) (A) and influenza B

(B), Hong Kong, China, 1996-2012. Pairwise protein sequence distances were calculated using a Poisson model. Triangles denote
ancestral influenza strains: influenza A(H3N2), A/lHong Kong/1/1968, GenBank accession no. CY044261; influenza B, B/Lee/1940,
accession no. CY115111. Gray squares denote recommended vaccine strains; for clarity, only those used in Figures 3 and 4 are shown.
Bootstrap values >70% are shown at the respective nodes. All alignment positions containing gaps were omitted from the analysis.
Trees were rooted to ancestral strains and drawn to scale. Scale bars indicate numbers of amino acid substitutions per position.
GenBank accession numbers of hemagglutinin sequences of circulating strains collected in this study are shown in the online Technical
Appendix Table (https://wwwnc.cdc.gov/EID/article/24/10/18-0652-Techapp1.pdf).
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examined whether administration of an additional South-
ern Hemisphere vaccine at the beginning of summer
(around May) could achieve better vaccine matching. In 5
of the 7 years, content of newly available Southern Hemi-
sphere vaccines was identical to the preceding Northern
Hemisphere vaccine composition. In 2004 and 2005, al-
though another strain was chosen for the Southern Hemi-
sphere vaccine, the new vaccine strain was not closely
matched with circulating viruses at that time. These re-
sults suggested that additional administration of Southern
Hemisphere vaccines at the beginning of summer would
not have improved the immunity against the circulating
H3N2 strains.

A

Vaccine Strains and Seasonal Influenza Viruses

Influenza B

In 6 of the 17 years (2000, 2002, 2004, 2008, 2010, and
2011), a drift occurred in the predominant influenza B vari-
ant from winter to summer seasons. Similarly, we exam-
ined the value of an additional Southern Hemisphere vac-
cine administered at the beginning of summer and again
found no benefit. In 5 of the 6 drift years, the newly rec-
ommended Southern Hemisphere vaccine composition
was identical to the previous Northern Hemisphere vac-
cine. In 2008, although the Southern Hemisphere vaccine
contained a new virus (Yamagata, B/Florida/4/2006) that
closely matched the circulating viruses detected in the first
half (winter season) of the same year, the circulating strain

Northern Hemisphere influenza A(H3N2) vaccine strain
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N
27T
mn Y 7

6
~— 4 I 11
< E 3 17 | I

[CE |
C w 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
(%] 5
Yo
= Q
c e —
. (C >
ov B —
=2
| |

I A/Shangdong/9/1993 (S)

A/Johannesburg/1994 (S) A/Fujian/2002 (S)

Southern Hemisphere influenza A(H3N2) vaccine strain
(Alt. of Moscow) A/Panama/1999 (S)

A/Wisconsin/2005 (S)
[ A/Brisbane/2007 (S)

1 A/Wuhan/1995 (S) A/Wellington/2004 (S) A/Perth/2009 (S)
b A/Sydney/1997 (S) A/California/2004 (S) [l A/Victoria/2011 (S)
—_ 10) Il A/Moscow/1999 (S)
N 9|
2T ]
mn D . |I
T.E ] L d
= L ik
< g : | |
© X N TR TR T T T T T H TP PTT T R IY (TP : ATy T EATY T TP TR E T .,!,.m Sruaws sasondrua TTRTD 2543 0N 0T BAR 234300 0I UAL S 343 0ND
E‘ w 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2010 2011 2012
own =
(V]
5=
= Q
cE —
. (©
o wn -
2 ||
|

Figure 3. Matching between circulating and vaccine strains of influenza A(H3N2), Hong Kong, China, 1996—2012. Each circulating virus
was assigned on the basis of full-length hemagglutinin amino acid distance and phylogenetic tree topology to the closest World Health
Organization—-recommended influenza A(H3N2) vaccine strain for Northern Hemisphere (A) and Southern Hemisphere (B) vaccines.
Closely matched viruses are labeled with the same color. The circulating strains with no closest vaccine strain identified as defined in
the Methods are indicated by dotted boxes. Horizontal color bars indicate the protection period of the corresponding vaccine strain.
Asterisks indicate vaccine strains without closely matched circulating viruses. The protection period of Northern Hemisphere vaccines
was defined as from November through the following October and of Southern Hemisphere vaccines from May through the following
April. All the alternative vaccine strains were analyzed, and those with different results are shown.
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Table. Proportion of circulating influenza viruses with HA amino acid sequences closely matched with vaccine strains, Hong Kong,
China, 1996-2012*

Influenza A(H3N2) vaccine strains, %t Influenza B vaccine strains, %t

Year, season Northern Hemisphere Southern Hemisphere Northern Hemisphere Southern Hemisphere
1996

Winter Nonet Nonet All§ All§

Summer Nonet Nonet 77.8 77.8
1997

Winter All§ Nonet 14.7 Nonet

Summer 94.4 94.4 Nonet Nonet
1998

Winter Nonet Nonet Nonet Nonet

Summer Nonet Nonet Nonet Nonet
1999

Winter 18.8 Nonet 6.3 6.3

Summer Nonet Nonet Nonet Nonet
2000

Winter Nonet Nonet Nonet Nonet

Summer Nonet Nonet Nonet Nonet
2001

Winter AlSY Nonet Nonet Nonet

Summer 84.67 84.61 Nonet 25.0
2002

Winter 41.29 41.29 Nonet Nonet

Summer 6.7 6.7 12.5 12.5
2003

Winter Nonet Nonet 73.3 6.7

Summer Nonet Nonet Nonet Nonet
2004

Winter Nonet Nonet Nonet Nonet

Summer Nonet Nonet Nonet Nonet
2005

Winter 31.3# Nonet 29.4 Nonet

Summer Nonet Nonet 12.5 12.5
2006

Winter Nonet Nonet Nonet Nonet

Summer Nonet Nonet Nonet 90.0
2007

Winter 52.4 Nonet 9.1 9.1

Summer 6.7 6.7 Nonet Nonet
2008

Winter Nonet Nonet 22.2 22.2

Summer Nonet All§ Nonet Nonet
2009

Winter 52.2 52.2 Nonet Nonet

Summer** 22.2 22.2 Nonet Nonet
2010

Winter Nonet Nonet 66.7 Nonet

Summer Nonet 92.9 26.7 26.7
2011

Winter 87.5 87.5 64.3 64.3

Summer Nonet Nonet 37.5 37.5
2012

Winter Nonet Nonet 31.0 31.0

Summer Nonet Nonet Nonet Nonet

*Calendar months belonging to winter or summer influenza seasons were based on the average number of cases admitted per month during the study
period (Figure 1). Winter seasons were November of previous year through April of current year; influenza usually peaks in February and March. Summer
seasons were May—October; influenza usually peaks in July and August. HA, hemagglutinin.

tCo-circulation of multiple strains with a certain percentage closely matched the contemporary vaccine strain based on HA amino acid sequence
comparison.

INone of the circulating viruses examined were closely matched with the contemporary vaccine strain based on HA amino acid sequence comparison.
§All circulating viruses examined were closely matched with the contemporary vaccine strain based on HA amino acid sequence comparison.
[A/Panama/1999, an alternate to A/Moscow/99, closely matched the circulating strains of 2001 winter and summer seasons and 2002 winter season.
#The World Health Organization recommended 2 A(H3N2) vaccine strains for the Northern Hemisphere in 2005, one of which, A/Wyoming/2003, closely
matched a portion of the viruses circulating during the 2005 winter season.

**Dominated by influenza A(H1N1)pdm09.
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was soon replaced by another influenza B variant not cov-
ered in the recommended Southern Hemisphere vaccine.

Discussion

This study focused on the vaccine matching of influenza
A(H3N2) and influenza B viruses because antigenic drift
frequently occurs in these viruses, leading to changes in vac-
cine recommendation, more so than for influenza A(HIN1)
virus (7). Antigenic characterization of influenza viruses,
and thus the assessment of vaccine matching, has tradition-
ally been based on hemagglutination inhibition (HI) assay.
HI measures the ability of specific antibodies, typically
reference ferret antiserum, to inhibit the binding of virus
HA to receptors on erythrocytes. However, H3N2 virus

A

B/Beijing/184/93 (N)
M B/Sichuan/379/99 (N)
B/Hong Kong/330/2001 (N)
b B/Shanghai/361/2002 (N)

Vaccine Strains and Seasonal Influenza Viruses

variants from the past 3 decades have progressively dis-
played reduced avidity to erythrocytes of commonly used
animal species, making the results of HI assays difficult to
interpret (8,/8). In this study, we analyzed the amino acid
sequence of HA to infer vaccine matching because genetic
and antigenic characteristics of influenza viruses display
remarkable correspondence, and both carry a strong cor-
relation with vaccine effectiveness (/9-217). The molecu-
lar phylogenetic approach used enables direct analyses
of viruses in clinical samples rather than relying on cell
culture—propagated isolates. Furthermore, the molecular
approach does not require influenza variant—specific anti-
serum and is more feasible for large-scale epidemiologic
surveys. One caution in interpreting molecular results is

Northern Hemisphere influenza A(H3N2) vaccine strain

M B/Malaysia/2506/2004 (N)
B/Florida/4/2006 (N)
B/Brisbane/60/2008 (N)

[l B/Wisconsin/01/2010 (N)

No. influenza B
samples examined

o

Southern Hemisphere influenza A(H3N2) vaccine strain
B/Panama/45/90 (S) M B/Malaysia/2506/2004 (S)

% | B/Beijing/184/93 (S) B/Florida/4/2006 (S)

N B B/Sichuan/379/99 () B/Brisbane/60/2008 (S)
16 B/Hong Kong/330/2001 (S) |l B/Wisconsin/01/2010 (S)
i B/Shanghai/361/2002 (S)

No. influenza B
samples examined

Figure 4. Matching between circulating and vaccine strains of influenza B, Hong Kong, China, 1996-2012. Each circulating virus

was assigned on the basis of full-length hemagglutinin amino acid distances and phylogenetic tree topology to the closest World

Health Organization—recommended influenza B vaccine strain for Northern Hemisphere (A) and Southern Hemisphere (B) vaccines.
Closely matched viruses are labeled with the same color. The circulating strains with no closest vaccine strain identified as defined in
the Methods are indicated by dotted boxes. Horizontal color bars indicate the protection period of the corresponding vaccine strain.
Asterisks indicate vaccine strains without closely matched circulating viruses. The protection period of Northern Hemisphere (A)
vaccines was defined as from November through the following October and of Southern Hemisphere (B) vaccines from May through the
following April. All the alternative vaccine strains were analyzed, and those with different results are shown.
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that influenza vaccines might still display cross-protection
efficacy against circulating variants that are regarded as
not closely matched to the vaccine strains based on genetic
comparison. Nevertheless, our approach to define match-
ing between vaccine and circulating strains would be suf-
ficient to guide the selection of Northern and Southern
Hemisphere vaccines and to inform the potential benefit
of a biannual vaccination strategy using both Northern and
Southern Hemisphere vaccines on the background of influ-
enza epidemiology faced by subtropical countries.

Given the extensive amount of travel between Hong
Kong and neighboring East Asia cities, we expect a sub-
stantial sharing of viruses detected in Hong Kong with the
region. Although the proportion of infectious travelers is
difficult to estimate, a study from Xiamen International Air-
port (Xiamen, China) in 2015-2016 found that =8/10,000
incoming travelers had influenza-like illness, of whom
21% tested positive for influenza (22). The fact that Hong
Kong shares a similar, though not always synchronized,
pool of influenza viruses with the neighboring East and
Southeast Asian cities is supported by a study from Bahl et
al. (23) and sequence information from Nextstrain (https://
nextstrain.org). East and Southeast Asia are the sources of
new genetic variants of H3N2 virus, which seed epidem-
ics worldwide (24-28). In line with this, we demonstrated
that most of the H3N2 virus strains selected for inclusion in
influenza vaccines could be detected in East Asia >1 year
before recommendation by WHO. Most of these newly
emerged strains predominated for 2 years, covering 4 influ-
enza seasons in this region. Although vaccine compositions
were reviewed twice a year, when vaccines incorporating
newly emerged strains were made available to the market,
often another newly drifted influenza strain had become
predominant in the region. Based on our analysis cover-
ing 17 years with 34 influenza seasons, the probability of
a season having the contemporary vaccine closely matched
with >50% of the circulating viruses was only 20.6%, and
if we aimed at matching >70% of circulating viruses, the
probability was further reduced to 14.7%. As reflected in
a recent study on vaccine effectiveness against hospitaliza-
tion among children in Hong Kong, efficacy against H3N2
virus was on average 36.6% (29).

Because Hong Kong, like many other subtropical cit-
ies, faces multiple influenza peaks annually, we raised the
question whether Southern Hemisphere influenza vaccines
would provide timely and better vaccine matching. How-
ever, we observed that most of the time composition of the
Southern Hemisphere vaccine is the same as the preceding
Northern Hemisphere vaccine and thus made no differ-
ence in vaccine matching. Furthermore, according to the
current production schedule, Southern Hemisphere vac-
cines are made available in May, just after the period with
highest influenza activity in Hong Kong (January—March).
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Therefore, to administer influenza vaccine in May requires
vaccines with efficacy lasting for almost 12 months, which
is not a demonstrated property of current vaccines.

Given the comparable duration of winter and summer
influenza seasons in Hong Kong, the next question was
whether biannual vaccination with Northern and South-
ern Hemisphere vaccines administered before the winter
and summer seasons, respectively, would improve immu-
nity against circulating strains. In early 2015, Hong Kong
faced a strong winter influenza peak associated with a
newly drifted variant, influenza A(H3N2)/Switzerland,
which was not incorporated into the Northern Hemisphere
vaccine. In view of a possible strong summer peak, an
ad hoc vaccination campaign was conducted in May us-
ing the newly available Southern Hemisphere vaccine that
incorporated the new variant. However, willingness to ac-
cept the vaccine was low among healthcare professionals,
and a major proportion expressed concern (30). Further-
more, in recent years, concern has surfaced that repeated
influenza vaccination might negatively affect current vac-
cine effectiveness (3/—33). Although a recent meta-anal-
ysis does not support such a claim (34), this possibility
should not be ignored when considering biannual vacci-
nation. Although the cost-effectiveness and feasibility of
a biannual vaccination strategy is yet to be assessed, our
analysis does not support that an additional vaccine be-
fore summer seasons can improve matching. We observed
a substantial chance of drift in predominant influenza vi-
ruses from season to season (41.2% for H3N2 and 35.3%
for influenza B), and the newly available Southern Hemi-
sphere vaccines typically had the same strain composi-
tion as the preceding Northern Hemisphere vaccine or the
updated Southern Hemisphere composition still did not
achieve a close match with the then-circulating viruses.

East Asia and other subtropical regions face differ-
ent challenges in achieving close vaccine matching for
influenza A(H3N2) and influenza B. For H3N2 virus, the
forthcoming predominant strain can be identified from a
subtropical region—based surveillance network. The newly
emerged strains usually predominate for 1-2 years, which
cover 4 influenza seasons in this region. If recommenda-
tion on vaccine composition followed by manufacturing is
accomplished within a few months, a close match can be
achieved in the subsequent 2—3 seasons to provide the best
possible vaccine effectiveness. This streamlined workflow
should be practicable with current logistics and production
provided that a sustainable market can be established in
the region.

The challenge posed by influenza B is completely dif-
ferent. Although Bedford et al. suggested that East and
Southeast Asia play limited roles in disseminating new
variants of influenza B (24), we observed that most of
the influenza B strains could be found in East Asia long
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before they are selected as vaccine strains. East Asia is
therefore also an important site for identifying emergent
influenza B strains. However, co-circulation and multiple
reintroductions of existing and emerging influenza strains
complicate selection of vaccine strains. Incorporating
both lineages of influenza B into the quadrivalent vaccine
might be able to solve at least part of the problem. In ei-
ther case, a next-generation influenza vaccine should be
designed to provide broad cross-protection against differ-
ent antigenic variants (35).

East Asia is an important contributor to the influenza
virus surveillance program. However, vaccine strains in-
corporated in the Northern and Southern Hemisphere in-
fluenza vaccines frequently do not match the contemporary
circulating viruses in this region. Even biannual vaccina-
tion is unlikely to improve vaccine matching. A specific
strategy is urgently needed to select and produce influenza
vaccines targeting the tropical and subtropical regions.
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etymologia revisited
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Influenza
[in’’floo-en’za]

Acute viral infection of the respiratory tract. From Latin
influentia, “to flow into”; in medieval times, intangible
fluid given off by stars was believed to affect humans. The
ltalian influenza referred to any disease outbreak thought
to be influenced by stars. In 1743, what Italians called an
influenza di catarro (“epidemic of catarrh”) spread across
Europe, and the disease came to be known in English as
simply “influenza.”

Sources: Dorland’s illustrated medical dictionary. 30th ed.
Philadelphia: Saunders; 2003 and Quinion M. World wide
words. 1998 Jan 3 [cited 2005 Dec 5]. Available from

http://www.worldwidewords.org/topicalwords/tw-inf1.htm
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Frequent Genetic Mismatch between
Vaccine Strains and Circulating Seasonal
Influenza Viruses, Hong Kong, China,1996—
2012

Technical Appendix

Technical Appendix Table. GenBank accession numbers of hemagglutinin sequences of circulating influenza A and B strains,
Hong Kong, China, 1996—2012*
GenBank accession no. Type Isolate ID

Collection date

EU516331 FIUA_H3N2_HA A/Hong Kong/CUHK22910/2004(H3N2) Mar-2004
EU856814 FIUA_H3N2_HA A/Hong Kong/CUHK10026/2005(H3N2) Apr-2005
EU856815 FIuA_H3N2_HA A/Hong Kong/CUHK10100/1999(H3N2) Jan-1999
EU856816 FIuA_H3N2_HA A/Hong Kong/CUHK10132/1999(H3N2) Jan-1999
EU856817 FIuA_H3N2_HA A/Hong Kong/CUHK10133/1999(H3N2) Jan-1999
EU856818 FIuA_H3N2_HA A/Hong Kong/CUHK10151/1999(H3N2) Jan-1999
EU856819 FIuUA_H3N2_HA A/Hong Kong/CUHK10186/1998(H3N2) Jan-1998
EU856820 FIuA_H3N2_HA A/Hong Kong/CUHK10216/1998(H3N2) Jan-1998
EU856821 FIuA_H3N2_HA A/Hong Kong/CUHK10276/1998(H3N2) Jan-1998
EU856822 FIUA_H3N2_HA A/Hong Kong/CUHK10297/2005(H3N2) Apr-2005
EU856824 FIuA_H3N2_HA A/Hong Kong/CUHK10554/1998(H3N2) Jan-1998
EU856825 FIuA_H3N2_HA A/Hong Kong/CUHK10591/2005(H3N2) Apr-2005
EU856826 FIuUA_H3N2_HA A/Hong Kong/CUHK10632/1998(H3N2) Jan-1998
EU856827 FIuA_H3N2_HA A/Hong Kong/CUHK10660/1998(H3N2) Jan-1998
EU856829 FIuA_H3N2_HA A/Hong Kong/CUHK010954/1998(H3N2) Jan-1998
EU856830 FIuUA_H3N2_HA A/Hong Kong/CUHK10958/1998(H3N2) Jan-1998
EU856833 FIuUA_H3N2_HA A/Hong Kong/CUHK11230/1999(H3N2) Feb-1999
EU856834 FluA_H3N2_HA A/Hong Kong/CUHK11237/1999(H3N2) Feb-1999
EU856836 FIuUA_H3N2_HA A/Hong Kong/CUHK11255/1999(H3N2) Feb-1999
EU856837 FIUA_H3N2_HA A/Hong Kong/CUHK11949/2005(H3N2) Apr-2005
EU856839 FluA_H3N2_HA A/Hong Kong/CUHK12160/1997(H3N2) May-1997
EU856840 FIUA_H3N2_HA A/Hong Kong/CUHK12312/1999(H3N2) Mar-1999
EU856841 FIUA_H3N2_HA A/Hong Kong/CUHK12316/2005(H3N2) May-2005
EU856842 FIuA_H3N2_HA A/Hong Kong/CUHK12320/2005(H3N2) May-2005
EU856843 FIUA_H3N2_HA A/Hong Kong/CUHK12420/2005(H3N2) May-2005
EU856844 FIUA_H3N2_HA A/Hong Kong/CUHK12425/2005(H3N2) May-2005
EU856845 FluA_H3N2_HA A/Hong Kong/CUHK12563/1997(H3N2) Jun-1997
EU856846 FluA_H3N2_HA A/Hong Kong/CUHK12566/1997(H3N2) Jun-1997
EU856847 FIUA_H3N2_HA A/Hong Kong/CUHK12572/1999(H3N2) Apr-1999
EU856848 FluA_H3N2_HA A/Hong Kong/CUHK12580/1999(H3N2) Apr-1999
EU856849 FluA_H3N2_HA A/Hong Kong/CUHK12626/1997(H3N2) Jun-1997
EU856850 FluA_H3N2_HA A/Hong Kong/CUHK12794/1997(H3N2) Jun-1997
EU856851 FluA_H3N2_HA A/Hong Kong/CUHK12897/1999(H3N2) Apr-1999
EU856852 FluA_H3N2_HA A/Hong Kong/CUHK13033/2001(H3N2) Mar-2001
EU856853 FIuA_H3N2_HA A/Hong Kong/CUHK13048/2001(H3N2) Mar-2001
EU856854 FluA_H3N2_HA A/Hong Kong/CUHK13126/2004(H3N2) Feb-2004
EU856855 FluA_H3N2_HA A/Hong Kong/CUHK13172/2001(H3N2) Mar-2001
EU856856 FluA_H3N2_HA A/Hong Kong/CUHK13216/2002(H3N2) Mar-2002
EU856857 FIuUA_H3N2_HA A/Hong Kong/CUHK13249/2002(H3N2) Mar-2002
EU856858 FluA_H3N2_HA A/Hong Kong/CUHK13278/2002(H3N2) Mar-2002
EU856859 FIUA_H3N2_HA A/Hong Kong/CUHK13299/2003(H3N2) Mar-2003
EU856860 FIuUA_H3N2_HA A/Hong Kong/CUHK13339/2003(H3N2) Mar-2003
EU856861 FIuA_H3N2_HA A/Hong Kong/CUHK13434/2003(H3N2) Mar-2003
EU856862 FluA_H3N2_HA A/Hong Kong/CUHK13483/2003(H3N2) Mar-2003
EU856863 FIUA_H3N2_HA A/Hong Kong/CUHK13510/2001(H3N2) Mar-2001
EU856864 FIUA_H3N2_HA A/Hong Kong/CUHK13527/2003(H3N2) Mar-2003
EU856865 FluA_H3N2_HA A/Hong Kong/CUHK13658/2001(H3N2) Mar-2001
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EU856866 FIuA_H3N2_HA A/Hong Kong/CUHK13763/1999(H3N2) May-1999
EU856867 FIuA_H3N2_HA A/Hong Kong/CUHK14627/1999(H3N2) Jun-1999
EU856868 FluA_H3N2_HA A/Hong Kong/CUHK14672/1999(H3N2) Jun-1999
EU856869 FluA_H3N2_HA A/Hong Kong/CUHK14875/1999(H3N2) Jun-1999
EU856870 FIuA_H3N2_HA A/Hong Kong/CUHK14999/2005(H3N2) Jun-2005
EU856871 FluA_H3N2_HA A/Hong Kong/CUHK16614/1998(H3N2) Jul-1998
EU856872 FluA_H3N2_HA A/Hong Kong/CUHK17464/1998(H3N2) Aug-1998
EU856873 FIuA_H3N2_HA A/Hong Kong/CUHK17603/1998(H3N2) Aug-1998
EU856875 FluA_H3N2_HA A/Hong Kong/CUHK17697/1998(H3N2) Aug-1998
EU856876 FluA_H3N2_HA A/Hong Kong/CUHK17704/1998(H3N2) Aug-1998
EU856877 FIuA_H3N2_HA A/Hong Kong/CUHK17707/1998(H3N2) Aug-1998
EU856878 FluA_H3N2_HA A/Hong Kong/CUHK17872/1998(H3N2) Aug-1998
EU856879 FluA_H3N2_HA A/Hong Kong/CUHK18036/1998(H3N2) Aug-1998
EU856880 FIuA_H3N2_HA A/Hong Kong/CUHK18194/1998(H3N2) Sep-1998
EU856881 FluA_H3N2_HA A/Hong Kong/CUHK18218/1998(H3N2) Sep-1998
EU856882 FluA_H3N2_HA A/Hong Kong/CUHK18230/1998(H3N2) Sep-1998
EU856883 FIuA_H3N2_HA A/Hong Kong/CUHK18351/1998(H3N2) Sep-1998
EU856884 FluA_H3N2_HA A/Hong Kong/CUHK18358/1998(H3N2) Sep-1998
EU856885 FluA_H3N2_HA A/Hong Kong/CUHK18610/1998(H3N2) Sep-1998
EU856886 FIuA_H3N2_HA A/Hong Kong/CUHK18886/1998(H3N2) Oct-1998
EU856887 FluA_H3N2_HA A/Hong Kong/CUHK19579/1998(H3N2) Nov-1998
EU856888 FluA_H3N2_HA A/Hong Kong/CUHK20010/1997(H3N2) Jun-1997
EU856889 FIuA_H3N2_HA A/Hong Kong/CUHK20169/2000(H3N2) Jan-2000
EU856890 FIuUA_H3N2_HA A/Hong Kong/CUHK20173/2000(H3N2) Jan-2000
EU856891 FIUA_H3N2_HA A/Hong Kong/CUHK20199/1997(H3N2) Jul-1997
EU856892 FIuA_H3N2_HA A/Hong Kong/CUHK20200/2000(H3N2) Jan-2000
EU856893 FluA_H3N2_HA A/Hong Kong/CUHK20213/1997(H3N2) Jul-1997
EU856894 FluA_H3N2_HA A/Hong Kong/CUHK20217/1997(H3N2) Jul-1997
EU856895 FIuA_H3N2_HA A/Hong Kong/CUHK20236/1997(H3N2) Jul-1997
EU856896 FIuUA_H3N2_HA A/Hong Kong/CUHK20292/2000(H3N2) Jan-2000
EU856897 FIuA_H3N2_HA A/Hong Kong/CUHK20294/2000(H3N2) Jan-2000
EU856898 FIuA_H3N2_HA A/Hong Kong/CUHK20300/2000(H3N2) Jan-2000
EU856899 FIuUA_H3N2_HA A/Hong Kong/CUHK20320/1997(H3N2) Jul-1997
EU856900 FIuUA_H3N2_HA A/Hong Kong/CUHK20523/1997(H3N2) Jul-1997
EU856901 FIuA_H3N2_HA A/Hong Kong/CUHK20731/1997(H3N2) Jul-1997
EU856902 FluA_H3N2_HA A/Hong Kong/CUHK20992/1997(H3N2) Aug-1997
EU856903 FIUA_H3N2_HA A/Hong Kong/CUHK21124/2000(H3N2) Feb-2000
EU856905 FIuA_H3N2_HA A/Hong Kong/CUHK21132/2000(H3N2) Feb-2000
EU856906 FIUA_H3N2_HA A/Hong Kong/CUHK21164/2004(H3N2) Feb-2004
EU856907 FIUA_H3N2_HA A/Hong Kong/CUHK21226/2001(H3N2) Apr-2001
EU856908 FIuA_H3N2_HA A/Hong Kong/CUHK21250/2000(H3N2) Feb-2000
EU856909 FIuA_H3N2_HA A/Hong Kong/CUHK21259/2004(H3N2) Feb-2004
EU856910 FIUA_H3N2_HA A/Hong Kong/CUHK21421/2001(H3N2) Apr-2001
EU856911 FIuA_H3N2_HA A/Hong Kong/CUHK21582/2002(H3N2) Apr-2002
EU856912 FIUA_H3N2_HA A/Hong Kong/CUHK21675/2001(H3N2) Apr-2001
EU856913 FIUA_H3N2_HA A/Hong Kong/CUHK21713/2002(H3N2) Apr-2002
EU856914 FluA_H3N2_HA A/Hong Kong/CUHK21733/2001(H3N2) Apr-2001
EU856915 FIUA_H3N2_HA A/Hong Kong/CUHK21734/2001(H3N2) Apr-2001
EU856916 FIUA_H3N2_HA A/Hong Kong/CUHK21742/2002(H3N2) Apr-2002
EU856918 FIuA_H3N2_HA A/Hong Kong/CUHK021932/2001(H3N2) Apr-2001
EU856919 FIuA_H3N2_HA A/Hong Kong/CUHK21957/2002(H3N2) Apr-2002
EU856920 FluA_H3N2_HA A/Hong Kong/CUHK22013/1997(H3N2) Aug-1997
EU856921 FluA_H3N2_HA A/Hong Kong/CUHK22048/1997(H3N2) Aug-1997
EU856922 FIuA_H3N2_HA A/Hong Kong/CUHK22072/2000(H3N2) Mar-2000
EU856923 FIUA_H3N2_HA A/Hong Kong/CUHK22078/2000(H3N2) Mar-2000
EU856924 FIuA_H3N2_HA A/Hong Kong/CUHK22087/2000(H3N2) Mar-2000
EU856925 FIluA_H3N2_HA A/Hong Kong/CUHK22162/2000(H3N2) Mar-2000
EU856926 FIUA_H3N2_HA A/Hong Kong/CUHK22163/2000(H3N2) Mar-2000
EU856928 FIuA_H3N2_HA A/Hong Kong/CUHK22510/2004(H3N2) Mar-2004
EU856929 FIuA_H3N2_HA A/Hong Kong/CUHK22567/2004(H3N2) Mar-2004
EU856930 FIuA_H3N2_HA A/Hong Kong/CUHK22644/2001(H3N2) May-2001
EU856931 FIuA_H3N2_HA A/Hong Kong/CUHK22736/1997(H3N2) Sep-1997
EU856932 FIuA_H3N2_HA A/Hong Kong/CUHK22888/2001(H3N2) May-2001
EU856933 FluA_H3N2_HA A/Hong Kong/CUHK23111/2002(H3N2) May-2002
EU856934 FIuA_H3N2_HA A/Hong Kong/CUHK23113/2002(H3N2) May-2002
EU856935 FIuA_H3N2_HA A/Hong Kong/CUHK23162/2002(H3N2) May-2002
EU856936 FluA_H3N2_HA A/Hong Kong/CUHK23180/2002(H3N2) May-2002
EU856937 FIuA_H3N2_HA A/Hong Kong/CUHK?24044/2002(H3N2) Jun-2002
EU856938 FIuA_H3N2_HA A/Hong Kong/CUHK24054/2002(H3N2) Jun-2002
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EU856939 FIuA_H3N2_HA A/Hong Kong/CUHK?24114/2002(H3N2) Jun-2002
EU856940 FIuA_H3N2_HA A/Hong Kong/CUHK24167/2002(H3N2) Jun-2002
EU856942 FIuA_H3N2_HA A/Hong Kong/CUHK?24289/2004(H3N2) Apr-2004
EU856944 FIuA_H3N2_HA A/Hong Kong/CUHK?24447/2004(H3N2) Apr-2004
EU856945 FIuA_H3N2_HA A/Hong Kong/CUHK24510/2001(H3N2) Jul-2001
EU856946 FIuA_H3N2_HA A/Hong Kong/CUHK24749/2001(H3N2) Jul-2001
EU856947 FIuA_H3N2_HA A/Hong Kong/CUHK24760/2001(H3N2) Jul-2001
EU856948 FIuA_H3N2_HA A/Hong Kong/CUHK24825/2001(H3N2) Jul-2001
EU856949 FIuA_H3N2_HA A/Hong Kong/CUHK?24882/2001(H3N2) Jul-2001
EU856950 FIuA_H3N2_HA A/Hong Kong/CUHK?24985/2001(H3N2) Jul-2001
EU856951 FIuA_H3N2_HA A/Hong Kong/CUHK26805/2000(H3N2) Jul-2000
EU856952 FIuA_H3N2_HA A/Hong Kong/CUHK26846/2000(H3N2) Jul-2000
EU856953 FIuA_H3N2_HA A/Hong Kong/CUHK26907/2000(H3N2) Jul-2000
EU856954 FIuA_H3N2_HA A/Hong Kong/CUHK26969/2000(H3N2) Jul-2000
EU856956 FIuA_H3N2_HA A/Hong Kong/CUHK27157/2000(H3N2) Aug-2000
EU856957 FIuA_H3N2_HA A/Hong Kong/CUHK27183/2000(H3N2) Aug-2000
EU856959 FIuA_H3N2_HA A/Hong Kong/CUHK27374/2000(H3N2) Aug-2000
EU856960 FIuA_H3N2_HA A/Hong Kong/CUHK28038/2000(H3N2) Sep-2000
EU856961 FIuA_H3N2_HA A/Hong Kong/CUHK28040/2000(H3N2) Sep-2000
EU856965 FIuA_H3N2_HA A/Hong Kong/CUHK30314/1999(H3N2) Jul-1999
EU856966 FIuA_H3N2_HA A/Hong Kong/CUHK30419/1999(H3N2) Jul-1999
EU856968 FIuA_H3N2_HA A/Hong Kong/CUHK30605/1999(H3N2) Jul-1999
EU856969 FIuA_H3N2_HA A/Hong Kong/CUHK31421/1999(H3N2) Aug-1999
EU856970 FIUA_H3N2_HA A/Hong Kong/CUHK31448/1999(H3N2) Aug-1999
EU856971 FIUA_H3N2_HA A/Hong Kong/CUHK31490/1999(H3N2) Aug-1999
EU856972 FIuA_H3N2_HA A/Hong Kong/CUHK31510/1999(H3N2) Aug-1999
EU856973 FIuA_H3N2_HA A/Hong Kong/CUHK32796/1999(H3N2) Sep-1999
EU856974 FIUA_H3N2_HA A/Hong Kong/CUHK33047/2002(H3N2) Jul-2002
EU856975 FIuA_H3N2_HA A/Hong Kong/CUHK33079/2002(H3N2) Jul-2002
EU856976 FIuA_H3N2_HA A/Hong Kong/CUHK33106/2002(H3N2) Jul-2002
EU856977 FIUA_H3N2_HA A/Hong Kong/CUHK33199/2002(H3N2) Jul-2002
EU856978 FluA_H3N2_HA A/Hong Kong/CUHK33316/2001(H3N2) Aug-2001
EU856979 FIuA_H3N2_HA A/Hong Kong/CUHK33406/2001(H3N2) Aug-2001
EU856980 FIuA_H3N2_HA A/Hong Kong/CUHK33416/2001(H3N2) Aug-2001
EU856981 FIuA_H3N2_HA A/Hong Kong/CUHK33418/2001(H3N2) Aug-2001
EU856982 FIUA_H3N2_HA A/Hong Kong/CUHK33677/2004(H3N2) May-2004
EU856983 FIuA_H3N2_HA A/Hong Kong/CUHK33829/1999(H3N2) Oct-1999
EU856984 FIuA_H3N2_HA A/Hong Kong/CUHK33851/2004(H3N2) May-2004
EU856986 FIuA_H3N2_HA A/Hong Kong/CUHK33894/2004(H3N2) May-2004
EU856987 FIuA_H3N2_HA A/Hong Kong/CUHK33915/1999(H3N2) Oct-1999
EU856988 FIuA_H3N2_HA A/Hong Kong/CUHK34114/2001(H3N2) Aug-2001
EU856989 FIuA_H3N2_HA A/Hong Kong/CUHK34175/2002(H3N2) Aug-2002
EU856990 FIuA_H3N2_HA A/Hong Kong/CUHK34193/2002(H3N2) Feb-2002
EU856992 FIuA_H3N2_HA A/Hong Kong/CUHK35011/2004(H3N2) Jun-2004
EU856993 FIuA_H3N2_HA A/Hong Kong/CUHK35013/2004(H3N2) Jun-2004
EU856994 FIUA_H3N2_HA A/Hong Kong/CUHK35117/2004(H3N2) Jun-2004
EU856995 FIuA_H3N2_HA A/Hong Kong/CUHK35435/2004(H3N2) Jun-2004
EU856996 FIuA_H3N2_HA A/Hong Kong/CUHK40022/2005(H3N2) Jun-2005
EU856997 FIuA_H3N2_HA A/Hong Kong/CUHK40139/2005(H3N2) Jun-2005
EU857001 FIuA_H3N2_HA A/Hong Kong/CUHK41114/1997(H3N2) Dec-1997
EU857002 FIuA_H3N2_HA A/Hong Kong/CUHK41222/1997(H3N2) Dec-1997
EU857003 FIUA_H3N2_HA A/Hong Kong/CUHK41459/1997(H3N2) Dec-1997
EU857004 FIuA_H3N2_HA A/Hong Kong/CUHK4147/1997(H3N2) Mar-1997
EU857006 FIuA_H3N2_HA A/Hong Kong/CUHK41757/1997(H3N2) Dec-1997
EU857007 FIUA_H3N2_HA A/Hong Kong/CUHK42241/2005(H3N2) Jul-2005
EU857008 FIuA_H3N2_HA A/Hong Kong/CUHK4245/1997(H3N2) Mar-1997
EU857009 FIuA_H3N2_HA A/Hong Kong/CUHK42644/2005(H3N2) Jul-2005
EU857010 FIUA_H3N2_HA A/Hong Kong/CUHK42763/2005(H3N2) Jul-2005
EU857011 FIuA_H3N2_HA A/Hong Kong/CUHK43751/2005(H3N2) Jul-2005
EU857012 FIuA_H3N2_HA A/Hong Kong/CUHK4391/1997(H3N2) Mar-1997
EU857013 FIuA_H3N2_HA A/Hong Kong/CUHK45130/2006(H3N2) Dec-2006
EU857014 FIuA_H3N2_HA A/Hong Kong/CUHK4529/1997(H3N2) Apr-1997
EU857018 FIuA_H3N2_HA A/Hong Kong/CUHK50080/2001(H3N2) Nov-2001
EU857019 FIuA_H3N2_HA A/Hong Kong/CUHK50200/2002(H3N2) Oct-2002
EU857021 FIuA_H3N2_HA A/Hong Kong/CUHK50372/2004(H3N2) Jul-2004
EU857022 FIuA_H3N2_HA A/Hong Kong/CUHK50552/1998(H3N2) Dec-1998
EU857023 FIuA_H3N2_HA A/Hong Kong/CUHK50563/2004(H3N2) Jul-2004
EU857024 FIuA_H3N2_HA A/Hong Kong/CUHK50600/2004(H3N2) Jul-2004
EU857025 FIuA_H3N2_HA A/Hong Kong/CUHK50722/1998(H3N2) Dec-1998
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EU857026 FluA_H3N2_HA A/Hong Kong/CUHK50895/2003(H3N2) Jul-2003
EU857027 FIuA_H3N2_HA A/Hong Kong/CUHK50952/2003(H3N2) Jul-2003
EU857028 FluA_H3N2_HA A/Hong Kong/CUHK5111/2003(H3N2) Jan-2003
EU857029 FluA_H3N2_HA A/Hong Kong/CUHK51353/2003(H3N2) Jul-2003
EU857030 FIuA_H3N2_HA A/Hong Kong/CUHK51380/2003(H3N2) Jul-2003
EU857031 FluA_H3N2_HA A/Hong Kong/CUHK51424/2001(H3N2) Dec-2001
EU857032 FluA_H3N2_HA A/Hong Kong/CUHK51431/2001(H3N2) Dec-2001
EU857033 FIuA_H3N2_HA A/Hong Kong/CUHK51490/2001(H3N2) Dec-2001
EU857035 FluA_H3N2_HA A/Hong Kong/CUHK52011/2003(H3N2) Aug-2003
EU857036 FluA_H3N2_HA A/Hong Kong/CUHK52247/2000(H3N2) Dec-2000
EU857037 FIuA_H3N2_HA A/Hong Kong/CUHK52274/2004(H3N2) Aug-2004
EU857038 FluA_H3N2_HA A/Hong Kong/CUHK52390/2004(H3N2) Aug-2004
EU857039 FluA_H3N2_HA A/Hong Kong/CUHK52467/2003(H3N2) Aug-2003
EU857040 FIuA_H3N2_HA A/Hong Kong/CUHK5250/2002(H3N2) Jan-2002
EU857041 FluA_H3N2_HA A/Hong Kong/CUHK5251/2002(H3N2) Jan-2002
EU857044 FluA_H3N2_HA A/Hong Kong/CUHK52923/2003(H3N2) Aug-2003
EU857045 FIuA_H3N2_HA A/Hong Kong/CUHK52941/2004(H3N2) Aug-2004
EU857046 FluA_H3N2_HA A/Hong Kong/CUHK5296/2002(H3N2) Jan-2002
EU857047 FluA_H3N2_HA A/Hong Kong/CUHK5300/2005(H3N2) Jan-2005
EU857048 FIuA_H3N2_HA A/Hong Kong/CUHK53004/2006(H3N2) Mar-2006
EU857050 FluA_H3N2_HA A/Hong Kong/CUHK53123/2002(H3N2) Dec-2002
EU857052 FIUA_H3N2_HA A/Hong Kong/CUHK53327/2002(H3N2) Dec-2002
EU857053 FIuA_H3N2_HA A/Hong Kong/CUHK53726/2004(H3N2) Sep-2004
EU857054 FIUA_H3N2_HA A/Hong Kong/CUHK53732/2004(H3N2) Sep-2004
EU857055 FIuUA_H3N2_HA A/Hong Kong/CUHK53766/2004(H3N2) Sep-2004
EU857057 FIuA_H3N2_HA A/Hong Kong/CUHK53907/2006(H3N2) Mar-2006
EU857058 FIuUA_H3N2_HA A/Hong Kong/CUHK5567/2005(H3N2) Jan-2005
EU857059 FIuA_H3N2_HA A/Hong Kong/CUHK5627/2003(H3N2) Jan-2003
EU857061 FIuA_H3N2_HA A/Hong Kong/CUHK5723/2003(H3N2) Jan-2003
EU857062 FIuA_H3N2_HA A/Hong Kong/CUHK60052/2006(H3N2) Jun-2006
EU857063 FIuUA_H3N2_HA A/Hong Kong/CUHK6205/2003(H3N2) Feb-2003
EU857064 FluA_H3N2_HA A/Hong Kong/CUHK6206/2002(H3N2) Feb-2002
EU857066 FIuA_H3N2_HA A/Hong Kong/CUHK6262/2003(H3N2) Feb-2003
EU857067 FIuA_H3N2_HA A/Hong Kong/CUHK6377/2003(H3N2) Feb-2003
EU857068 FIuA_H3N2_HA A/Hong Kong/CUHK6383/2003(H3N2) Feb-2003
EU857070 FIuA_H3N2_HA A/Hong Kong/CUHK64082/2006(H3N2) Sep-2006
EU857071 FIUA_H3N2_HA A/Hong Kong/CUHK6422/2005(H3N2) Jan-2005
EU857072 FIuA_H3N2_HA A/Hong Kong/CUHK6427/2003(H3N2) Feb-2003
EU857074 FIuA_H3N2_HA A/Hong Kong/CUHK65241/2006(H3N2) Sep-2006
EU857076 FIuA_H3N2_HA A/Hong Kong/CUHK66001/2006(H3N2) Oct-2006
EU857078 FIuA_H3N2_HA A/Hong Kong/CUHK68792/2006(H3N2) Dec-2006
EU857079 FIuA_H3N2_HA A/Hong Kong/CUHK6898/2005(H3N2) Feb-2005
EU857080 FIuUA_H3N2_HA A/Hong Kong/CUHK69904/2006(H3N2) Dec-2006
EU857081 FIuA_H3N2_HA A/Hong Kong/CUHK70435/2003(H3N2) Sep-2003
EU857082 FIUA_H3N2_HA A/Hong Kong/CUHK7047/2005(H3N2) Feb-2005
EU857083 FIuA_H3N2_HA A/Hong Kong/CUHK71313/2003(H3N2) Sep-2003
EU857084 FIuA_H3N2_HA A/Hong Kong/CUHK72014/2003(H3N2) Sep-2003
EU857085 FIUA_H3N2_HA A/Hong Kong/CUHK7221/2005(H3N2) Feb-2005
EU857086 FIUA_H3N2_HA A/Hong Kong/CUHK74438/2003(H3N2) Nov-2003
EU857087 FluA_H3N2_HA A/Hong Kong/CUHK74457/2003(H3N2) Nov-2003
EU857088 FluA_H3N2_HA A/Hong Kong/CUHK7546/2005(H3N2) Feb-2005
EU857089 FIuA_H3N2_HA A/Hong Kong/CUHK75994/2003(H3N2) Dec-2003
EU857090 FluA_H3N2_HA A/Hong Kong/CUHK7670/2005(H3N2) Mar-2005
EU857093 FIuA_H3N2_HA A/Hong Kong/CUHK8333/2005(H3N2) Mar-2005
EU857094 FIuA_H3N2_HA A/Hong Kong/CUHK83422/2003(H3N2) Dec-2003
MF955212 FluA_H3N2_HA A/Hong Kong/CUHK27868/2011(H3N2) Sep-2011
MF955213 FIuA_H3N2_HA A/Hong Kong/CUHK59603/2009(H3N2) Apr-2009
MF955214 FIUA_H3N2_HA A/Hong Kong/CUHK41162/2010(H3N2) Sep-2010
MF955215 FluA_H3N2_HA A/Hong Kong/CUHK18263/1996(H3N2) Jun-1996
MF955216 FIuA_H3N2_HA A/Hong Kong/CUHK66043/2008(H3N2) Apr-2008
MF955217 FIuA_H3N2_HA A/Hong Kong/CUHK42826/2007(H3N2) Sep-2007
MF955218 FluA_H3N2_HA A/Hong Kong/CUHK32398/2011(H3N2) Dec-2011
MF955219 FluA_H3N2_HA A/Hong Kong/CUHK03421/1996(H3N2) Mar-1996
MF955220 FIuA_H3N2_HA A/Hong Kong/CUHK43773/2012(H3N2) Sep-2012
MF955221 FluA_H3N2_HA A/Hong Kong/CUHK49134/2012(H3N2) Dec-2012
MF955222 FIuA_H3N2_HA A/Hong Kong/CUHK74487/2008(H3N2) Aug-2008
MF955223 FIuA_H3N2_HA A/Hong Kong/CUHK10703/1996(H3N2) Mar-1996
MF955224 FluA_H3N2_HA A/Hong Kong/CUHK28267/2011(H3N2) Sep-2011
MF955225 FIuA_H3N2_HA A/Hong Kong/CUHKO03367/1996(H3N2) Mar-1996
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MF955226 FIuA_H3N2_HA A/Hong Kong/CUHK68950/2008(H3N2) May-2008
MF955227 FIuA_H3N2_HA A/Hong Kong/CUHK70724/2009(H3N2) Apr-2009
MF955228 FIuA_H3N2_HA A/Hong Kong/CUHK40360/2010(H3N2) Sep-2010
MF955229 FIuA_H3N2_HA A/Hong Kong/CUHK41243/2012(H3N2) Aug-2012
MF955230 FIuA_H3N2_HA A/Hong Kong/CUHK35729/2012(H3N2) May-2012
MF955231 FIuA_H3N2_HA A/Hong Kong/CUHK21764/1996(H3N2) Jun-1996
MF955232 FIuA_H3N2_HA A/Hong Kong/CUHK17970/1996(H3N2) May-1996
MF955233 FIuA_H3N2_HA A/Hong Kong/CUHK41913/2012(H3N2) Aug-2012
MF955234 FIuA_H3N2_HA A/Hong Kong/CUHK47352/2012(H3N2) Nov-2012
MF955235 FIuA_H3N2_HA A/Hong Kong/CUHK62335/2008(H3N2) Feb-2008
MF955236 FIuA_H3N2_HA A/Hong Kong/CUHK65310/2008(H3N2) Mar-2008
MF955237 FIuA_H3N2_HA A/Hong Kong/CUHK72035/2008(H3N2) Jul-2008
MF955238 FIuA_H3N2_HA A/Hong Kong/CUHK61355/2007(H3N2) Jan-2007
MF955239 FIuA_H3N2_HA A/Hong Kong/CUHK62203/2007(H3N2) Feb-2007
MF955240 FIuA_H3N2_HA A/Hong Kong/CUHK62842/2007(H3N2) Feb-2007
MF955241 FIuA_H3N2_HA A/Hong Kong/CUHK35004/2012(H3N2) May-2012
MF955242 FIuA_H3N2_HA A/Hong Kong/CUHK72058/2009(H3N2) May-2009
MF955243 FIuA_H3N2_HA A/Hong Kong/CUHK39813/2010(H3N2) Aug-2010
MF955244 FIuA_H3N2_HA A/Hong Kong/CUHK71449/2009(H3N2) Apr-2009
MF955245 FIuA_H3N2_HA A/Hong Kong/CUHK77585/2008(H3N2) Sep-2008
MF955246 FIuA_H3N2_HA A/Hong Kong/CUHK66598/2009(H3N2) Jan-2009
MF955247 FIuA_H3N2_HA A/Hong Kong/CUHK43402/2010(H3N2) Oct-2010
MF955248 FIuA_H3N2_HA A/Hong Kong/CUHK27565/2012(H3N2) Feb-2012
MF955249 FIuA_H3N2_HA A/Hong Kong/CUHK33530/2011(H3N2) Dec-2011
MF955250 FIuA_H3N2_HA A/Hong Kong/CUHK26783/2011(H3N2) Aug-2011
MF955251 FIuA_H3N2_HA A/Hong Kong/CUHK33163/2011(H3N2) Dec-2011
MF955252 FIuA_H3N2_HA A/Hong Kong/CUHK66798/2007(H3N2) Apr-2007
MF955253 FIuA_H3N2_HA A/Hong Kong/CUHK64331/2007(H3N2) Mar-2007
MF955254 FIuA_H3N2_HA A/Hong Kong/CUHK69991/2007(H3N2) Jun-2007
MF955255 FIuA_H3N2_HA A/Hong Kong/CUHK74215/2008(H3N2) Aug-2008
MF955256 FIuA_H3N2_HA A/Hong Kong/CUHK73440/2008(H3N2) Jul-2008
MF955257 FIuA_H3N2_HA A/Hong Kong/CUHK70458/2008(H3N2) Jun-2008
MF955258 FIuA_H3N2_HA A/Hong Kong/CUHK72215/2008(H3N2) Jul-2008
MF955259 FIuA_H3N2_HA A/Hong Kong/CUHK39450/2012(H3N2) Jul-2012
MF955260 FIuA_H3N2_HA A/Hong Kong/CUHK45712/2012(H3N2) Oct-2012
MF955261 FIuA_H3N2_HA A/Hong Kong/CUHK15232/1996(H3N2) Apr-1996
MF955262 FIuA_H3N2_HA A/Hong Kong/CUHK44756/2010(H3N2) Nov-2010
MF955263 FIuA_H3N2_HA A/Hong Kong/CUHK46938/2010(H3N2) Dec-2010
MF955264 FIuA_H3N2_HA A/Hong Kong/CUHK32113/2011(H3N2) Dec-2011
MF955265 FIuA_H3N2_HA A/Hong Kong/CUHK15308/1996(H3N2) Apr-1996
MF955266 FIuA_H3N2_HA A/Hong Kong/CUHK21932/1996(H3N2) Jun-1996
MF955267 FIuA_H3N2_HA A/Hong Kong/CUHK29206/1996(H3N2) Sep-1996
MF955268 FIuA_H3N2_HA A/Hong Kong/CUHK72075/2009(H3N2) May-2009
MF955269 FIuA_H3N2_HA A/Hong Kong/CUHK73167/2009(H3N2) May-2009
MF955270 FIuA_H3N2_HA A/Hong Kong/CUHK40227/2010(H3N2) Sep-2010
MF955271 FIuA_H3N2_HA A/Hong Kong/CUHK80068/2008(H3N2) Nov-2008
MF955272 FIuA_H3N2_HA A/Hong Kong/CUHK59944/2009(H3N2) May-2009
MF955273 FIuA_H3N2_HA A/Hong Kong/CUHK67251/2009(H3N2) Jan-2009
MF955274 FIuA_H3N2_HA A/Hong Kong/CUHK25423/2011(H3N2) Jul-2011
MF955275 FIuA_H3N2_HA A/Hong Kong/CUHK30771/2011(H3N2) Nov-2011
MF955276 FIuA_H3N2_HA A/Hong Kong/CUHK31374/2011(H3N2) Nov-2011
MF955277 FIuA_H3N2_HA A/Hong Kong/CUHK40759/2010(H3N2) Sep-2010
MF955278 FIuA_H3N2_HA A/Hong Kong/CUHK44339/2010(H3N2) Nov-2010
MF955279 FIuA_H3N2_HA A/Hong Kong/CUHK23961/2011(H3N2) Jun-2011
MF955280 FIuA_H3N2_HA A/Hong Kong/CUHK67413/2008(H3N2) Apr-2008
MF955281 FIuA_H3N2_HA A/Hong Kong/CUHK60258/2007(H3N2) Jan-2007
MF955282 FIuA_H3N2_HA A/Hong Kong/CUHK62981/2007(H3N2) Feb-2007
MF955283 FIuA_H3N2_HA A/Hong Kong/CUHK72228/2007(H3N2) Jul-2007
MF955284 FIuA_H3N2_HA A/Hong Kong/CUHK73588/2007(H3N2) Aug-2007
MF955285 FIuA_H3N2_HA A/Hong Kong/CUHK66092/2008(H3N2) Apr-2008
MF955286 FIuA_H3N2_HA A/Hong Kong/CUHK63130/2007(H3N2) Feb-2007
MF955287 FIuA_H3N2_HA A/Hong Kong/CUHK66156/2007(H3N2) Apr-2007
MF955288 FIuA_H3N2_HA A/Hong Kong/CUHK71638/2007(H3N2) Jul-2007
MF955289 FIuA_H3N2_HA A/Hong Kong/CUHK41897/2010(H3N2) Sep-2010
MF955290 FIuA_H3N2_HA A/Hong Kong/CUHK15154/1996(H3N2) Apr-1996
MF955291 FIuA_H3N2_HA A/Hong Kong/CUHK21907/1996(H3N2) Jun-1996
MF955292 FIuA_H3N2_HA A/Hong Kong/CUHK21971/1996(H3N2) Jan-1996
MF955293 FIuA_H3N2_HA A/Hong Kong/CUHK03269/1996(H3N2) Mar-1996
MF955294 FIuA_H3N2_HA A/Hong Kong/CUHK38327/2010(H3N2) Jul-2010

Page 5 of 15



GenBank accession no. Type Isolate ID Collection date
MF955295 FIuA_H3NZ_HA AlHong Kong/CUHK42094/2010(H3N2) Sep-2010
MF955296 FIuA_H3N2_HA A/Hong Kong/CUHK20677/2011(H3N2) Apr-2011
MF955297 FluA_H3N2_HA A/Hong Kong/CUHK72474/2008(H3N2) Jul-2008
MF955298 FluA_H3N2_HA A/Hong Kong/CUHK69295/2009(H3N2) Mar-2009
MF955299 FIuA_H3N2_HA A/Hong Kong/CUHK36548/2010(H3N2) Jun-2010
MF955300 FIuA_H3N2_HA A/Hong Kong/CUHK30631/2012(H3N2) Mar-2012
MF955301 FluA_H3N2_HA A/Hong Kong/CUHK40597/2012(H3N2) Jul-2012
MF955302 FIuA_H3N2_HA A/Hong Kong/CUHK41586/2012(H3N2) Aug-2012
MF955303 FluA_H3N2_HA A/Hong Kong/CUHK23993/2011(H3N2) Jun-2011
MF955304 FluA_H3N2_HA A/Hong Kong/CUHK29342/2011(H3N2) Oct-2011
MF955305 FIuA_H3N2_HA A/Hong Kong/CUHK28838/2012(H3N2) Feb-2012
MF955306 FluA_H3N2_HA A/Hong Kong/CUHK72836/2008(H3N2) Jul-2008
MF955307 FluA_H3N2_HA A/Hong Kong/CUHK74704/2008(H3N2) Aug-2008
MF955308 FIuA_H3N2_HA A/Hong Kong/CUHK67380/2009(H3N2) Jan-2009
MF955309 FluA_H3N2_HA A/Hong Kong/CUHK65050/2007(H3N2) Mar-2007
MF955310 FluA_H3N2_HA A/Hong Kong/CUHK72318/2008(H3N2) Jul-2008
MF955311 FIuA_H3N2_HA A/Hong Kong/CUHK39295/2010(H3N2) Aug-2010
MF955312 FluA_H3N2_HA A/Hong Kong/CUHK39459/2010(H3N2) Aug-2010
MF955313 FluA_H3N2_HA A/Hong Kong/CUHK41743/2010(H3N2) Sep-2010
MF955314 FIuA_H3N2_HA A/Hong Kong/CUHK68016/2009(H3N2) Feb-2009
MF955315 FIuA_H3N2_HA A/Hong Kong/CUHK73723/2009(H3N2) Jun-2009
MF955316 FIUA_H3N2_HA A/Hong Kong/CUHK36649/2010(H3N2) Jun-2010
MF955317 FIuA_H3N2_HA A/Hong Kong/CUHK14229/2011(H3N2) Jan-2011
MF955318 FIUA_H3N2_HA A/Hong Kong/CUHK16933/2011(H3N2) Feb-2011
MF955319 FIUA_H3N2_HA A/Hong Kong/CUHK29096/2011(H3N2) Oct-2011
MF955320 FIuA_H3N2_HA A/Hong Kong/CUHK73629/2009(H3N2) Jun-2009
MF955321 FIuA_H3N2_HA A/Hong Kong/CUHK38606/2010(H3N2) Aug-2010
MF955322 FIuA_H3N2_HA A/Hong Kong/CUHK39699/2010(H3N2) Aug-2010
MF955323 FluA_H3N2_HA A/Hong Kong/CUHK28253/2012(H3N2) Feb-2012
MF955324 FIUA_H3N2_HA A/Hong Kong/CUHK33681/2012(H3N2) Apr-2012
MF955325 FIUA_H3N2_HA A/Hong Kong/CUHK40215/2012(H3N2) Jul-2012
MF955326 FluA_H3N2_HA A/Hong Kong/CUHK31702/2011(H3N2) Nov-2011
MF955327 FIUA_H3N2_HA A/Hong Kong/CUHK31982/2011(H3N2) Nov-2011
MF955328 FIUA_H3N2_HA A/Hong Kong/CUHK26268/2012(H3N2) Jan-2012
MF955329 FIuA_H3N2_HA A/Hong Kong/CUHK72079/2009(H3N2) May-2009
MF955330 FIUA_H3N2_HA A/Hong Kong/CUHK63441/2007(H3N2) Mar-2007
MF955331 FIuA_H3N2_HA A/Hong Kong/CUHK78641/2008(H3N2) Oct-2008
MF955332 FluA_H3N2_HA A/Hong Kong/CUHK67726/2009(H3N2) Feb-2009
MF955333 FIuA_H3N2_HA A/Hong Kong/CUHK70258/2009(H3N2) Mar-2009
MF955334 FIUA_H3N2_HA A/Hong Kong/CUHK63676/2007(H3N2) Mar-2007
MF955335 FluA_H3N2_HA A/Hong Kong/CUHK71881/2008(H3N2) Jul-2008
MF955336 FIUA_H3N2_HA A/Hong Kong/CUHK73144/2008(H3N2) Jul-2008
MF955337 FIuA_H3N2_HA A/Hong Kong/CUHK18334/1996(H3N2) Jun-1996
MF955338 FIuA_H3N2_HA A/Hong Kong/CUHK10886/1996(H3N2) Apr-1996
MF955339 FIUA_H3N2_HA A/Hong Kong/CUHK29537/2011(H3N2) Oct-2011
MF955340 FIUA_H3N2_HA A/Hong Kong/CUHK29782/2011(H3N2) Oct-2011
MF955341 FluA_H3N2_HA A/Hong Kong/CUHK06513/2012(H3N2) Jan-2012
MF955342 FIUA_H3N2_HA A/Hong Kong/CUHK24671/2011(H3N2) Jul-2011
MF955343 FIUA_H3N2_HA A/Hong Kong/CUHK28795/2011(H3N2) Sep-2011
MF955344 FluA_H3N2_HA A/Hong Kong/CUHK28994/2011(H3N2) Oct-2011
MF955345 FluA_H3N2_HA A/Hong Kong/CUHK48508/2012(H3N2) Dec-2012
MF955346 FIUA_H3N2_HA A/Hong Kong/CUHK10954/1996(H3N2) Apr-1996
MF955347 FluA_H3N2_HA A/Hong Kong/CUHK18325/1996(H3N2) Jun-1996
MF955348 FluA_H3N2_HA A/Hong Kong/CUHK26560/2012(H3N2) Jan-2012
MF955349 FIUA_H3N2_HA A/Hong Kong/CUHK37322/2012(H3N2) Jun-2012
MF955350 FIuA_H3N2_HA A/Hong Kong/CUHK38000/2012(H3N2) Jun-2012
MF955351 FluA_H3N2_HA A/Hong Kong/CUHK45722/2010(H3N2) Dec-2010
MF955352 FIUA_H3N2_HA A/Hong Kong/CUHK69107/2007(H3N2) Jun-2007
MF955353 FIuA_H3N2_HA A/Hong Kong/CUHK60906/2008(H3N2) Jan-2008
MF955354 FIuA_H3N2_HA A/Hong Kong/CUHK77209/2008(H3N2) Aug-2008
MF955355 FIuA_H3N2_HA A/Hong Kong/CUHK65249/2007(H3N2) Mar-2007
MF955356 FIuA_H3N2_HA A/Hong Kong/CUHK68205/2007(H3N2) May-2007
MF955357 FluA_H3N2_HA A/Hong Kong/CUHK41034/2010(H3N2) Sep-2010
MF955358 FIuA_H3N2_HA A/Hong Kong/CUHK42370/2010(H3N2) Oct-2010
MF955359 FIuA_H3N2_HA A/Hong Kong/CUHK42691/2010(H3N2) Oct-2010
MF955360 FIuA_H3N2_HA A/Hong Kong/CUHK66835/2009(H3N2) Jan-2009
MF955361 FIuA_H3N2_HA A/Hong Kong/CUHK37893/2010(H3N2) Jul-2010
MF955362 FIuA_H3N2_HA A/Hong Kong/CUHK39965/2010(H3N2) Aug-2010
MF955363 FIuA_H3N2_HA A/Hong Kong/CUHK32581/2012(H3N2) Apr-2012
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MF955364 FIuA_H3N2_HA A/Hong Kong/CUHK10821/1996(H3N2) Apr-1996
MF955365 FIuA_H3N2_HA A/Hong Kong/CUHK30085/2012(H3N2) Mar-2012
MF955366 FIuA_H3N2_HA A/Hong Kong/CUHK33255/2012(H3N2) Apr-2012
MF955367 FIuA_H3N2_HA A/Hong Kong/CUHK34445/2012(H3N2) May-2012
MF955368 FIuA_H3N2_HA A/Hong Kong/CUHK71868/2009(H3N2) Apr-2009
MF955369 FIuA_H3N2_HA A/Hong Kong/CUHK38864/2010(H3N2) Aug-2010
MF955370 FIuA_H3N2_HA A/Hong Kong/CUHK40637/2010(H3N2) Sep-2010
MF955371 FIuA_H3N2_HA A/Hong Kong/CUHK15321/1996(H3N2) May-1996
MF955372 FIuA_H3N2_HA A/Hong Kong/CUHK15361/1996(H3N2) May-1996
MF955373 FIuA_H3N2_HA A/Hong Kong/CUHK18255/1996(H3N2) Jun-1996
MF955374 FIuA_H3N2_HA A/Hong Kong/CUHK43137/2012(H3N2) Sep-2012
MF955375 FIuA_H3N2_HA A/Hong Kong/CUHK10905/1996(H3N2) Apr-1996
MF955376 FIuA_H3N2_HA A/Hong Kong/CUHK10930/1996(H3N2) Apr-1996
MF955377 FIuA_H3N2_HA A/Hong Kong/CUHK70905/2009(H3N2) Apr-2009
MF955378 FIuA_H3N2_HA A/Hong Kong/CUHK70481/2007(H3N2) Jun-2007
MF955379 FIuA_H3N2_HA A/Hong Kong/CUHK70672/2007(H3N2) Jun-2007
MF955380 FIuA_H3N2_HA A/Hong Kong/CUHK71333/2007(H3N2) Jul-2007
MF955381 FIuA_H3N2_HA A/Hong Kong/CUHK67465/2007(H3N2) May-2007
MF955382 FIuA_H3N2_HA A/Hong Kong/CUHK70137/2007(H3N2) Jun-2007
MF955383 FIuA_H3N2_HA A/Hong Kong/CUHK66547/2009(H3N2) Jan-2009
MF955384 FIUA_H3N2_HA A/Hong Kong/CUHK68649/2009(H3N2) Feb-2009
MF955385 FIuA_H3N2_HA A/Hong Kong/CUHK70803/2009(H3N2) Apr-2009
MF955386 FIuA_H3N2_HA A/Hong Kong/CUHK64533/2008(H3N2) Mar-2008
MF955387 FIUA_H3N2_HA A/Hong Kong/CUHK73085/2008(H3N2) Jul-2008
MF955388 FIUA_H3N2_HA A/Hong Kong/CUHK82526/2008(H3N2) Dec-2008
MF955389 FIuA_H3N2_HA A/Hong Kong/CUHK13623/2011(H3N2) Jan-2011
MF955390 FIUA_H3N2_HA A/Hong Kong/CUHK10992/1996(H3N2) Apr-1996
MF955391 FIUA_H3N2_HA A/Hong Kong/CUHK15208/1996(H3N2) Apr-1996
MF955392 FIuA_H3N2_HA A/Hong Kong/CUHK26553/1996(H3N2) Aug-1996
MF955393 FIUA_H3N2_HA A/Hong Kong/CUHK10715/1996(H3N2) Mar-1996
MF955394 FIUA_H3N2_HA A/Hong Kong/CUHK10922/1996(H3N2) Apr-1996
MF955395 FIuA_H3N2_HA A/Hong Kong/CUHK10970/1996(H3N2) Apr-1996
MF955396 FIUA_H3N2_HA A/Hong Kong/CUHK64597/2007(H3N2) Mar-2007
MF955397 FIuA_H3N2_HA A/Hong Kong/CUHK71129/2007(H3N2) Jun-2007
MF955398 FIuA_H3N2_HA A/Hong Kong/CUHK72743/2007(H3N2) Jul-2007
MF955399 FIUA_H3N2_HA A/Hong Kong/CUHK62440/2007(H3N2) Feb-2007
MF955400 FIUA_H3N2_HA A/Hong Kong/CUHK62789/2007(H3N2) Feb-2007
MF955401 FIuA_H3N2_HA A/Hong Kong/CUHK63295/2007(H3N2) Feb-2007
MF955402 FIuA_H3N2_HA A/Hong Kong/CUHK73649/2009(H3N2) Jun-2009
MF955403 FIuA_H3N2_HA A/Hong Kong/CUHK40492/2010(H3N2) Sep-2010
MF955404 FIuA_H3N2_HA A/Hong Kong/CUHK43136/2010(H3N2) Oct-2010
MF955405 FIUA_H3N2_HA A/Hong Kong/CUHK72991/2008(H3N2) Jul-2008
MF955406 FIUA_H3N2_HA A/Hong Kong/CUHK68236/2009(H3N2) Feb-2009
MF955407 FIuA_H3N2_HA A/Hong Kong/CUHK73480/2009(H3N2) Jun-2009
MF955408 FIUA_H3N2_HA A/Hong Kong/CUHK61864/2007(H3N2) Feb-2007
MF955409 FluB_HA B/Hong Kong/CUHK954/1997 Feb-1997
MF955410 FluB_HA B/Hong Kong/CUHK5911/2002 Jan-2002
MF955411 FluB_HA B/Hong Kong/CUHK65229/2007 Mar-2007
MF955412 FluB_HA B/Hong Kong/CUHK47908/2012 Nov-2012
MF955413 FluB_HA B/Hong Kong/CUHK33652/2011 Dec-2011
MF955414 FluB_HA B/Hong Kong/CUHK15535/1998 Jun-1998
MF955415 FluB_HA B/Hong Kong/CUHK64639/2008 Mar-2008
MF955416 FluB_HA B/Hong Kong/CUHK10649/1996 Mar-1996
MF955417 FluB_HA B/Hong Kong/CUHK27358/2010 Feb-2010
MF955418 FluB_HA B/Hong Kong/CUHK50687/2004 Jul-2004
MF955419 FluB_HA B/Hong Kong/CUHK74303/2007 Aug-2007
MF955420 FluB_HA B/Hong Kong/CUHK13967 /1999 May-1999
MF955421 FluB_HA B/Hong Kong/CUHK33668/2012 Apr-2012
MF955422 FluB_HA B/Hong Kong/CUHK33761/2012 Apr-2012
MF955423 FluB_HA B/Hong Kong/CUHK21897/1996 Jun-1996
MF955424 FluB_HA B/Hong Kong/CUHK15517 /1998 Jun-1998
MF955425 FluB_HA B/Hong Kong/CUHK50325/2002 Oct-2002
MF955426 FluB_HA B/Hong Kong/CUHK11835/1999 Mar-1999
MF955427 FluB_HA B/Hong Kong/CUHK39404/2010 Aug-2010
MF955428 FluB_HA B/Hong Kong/CUHK46712/2010 Dec-2010
MF955429 FluB_HA B/Hong Kong/CUHK45711/2000 Nov-2000
MF955430 FluB_HA B/Hong Kong/CUHK65888/2008 Apr-2008
MF955431 FluB_HA B/Hong Kong/CUHK16551/1998 Jul-1998
MF955432 FluB_HA B/Hong Kong/CUHK62733/2008 Feb-2008
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MF955433 FluB_HA B/Hong Kong/CUHK11995/1999 Mar-1999
MF955434 FluB_HA B/Hong Kong/CUHK63933/2007 Mar-2007
MF955435 FluB_HA B/Hong Kong/CUHK29315/2012 Mar-2012
MF955436 FluB_HA B/Hong Kong/CUHK46202/2010 Dec-2010
MF955437 FluB_HA B/Hong Kong/CUHK16087/1998 Jun-1998
MF955438 FluB_HA B/Hong Kong/CUHK16854/1998 Jul-1998
MF955439 FluB_HA B/Hong Kong/CUHK15855/1998 Jun-1998
MF955440 FluB_HA B/Hong Kong/CUHK45550/2000 Nov-2000
MF955441 FluB_HA B/Hong Kong/CUHK052533/2000 Dec-2000
MF955442 FluB_HA B/Hong Kong/CUHK6030/2001 Feb-2001
MF955443 FluB_HA B/Hong Kong/CUHK30662/2011 Nov-2011
MF955444 FluB_HA B/Hong Kong/CUHK51180/2002 Oct-2002
MF955445 FluB_HA B/Hong Kong/CUHK18357/1996 Jun-1996
MF955446 FluB_HA B/Hong Kong/CUHK460/1997 Jan-1997
MF955447 FluB_HA B/Hong Kong/CUHK17239/1998 Jul-1998
MF955448 FluB_HA B/Hong Kong/CUHK16953/1998 Jul-1998
MF955449 FluB_HA B/Hong Kong/CUHK11868/1999 Mar-1999
MF955450 FluB_HA B/Hong Kong/CUHK5724/2003 Jan-2003
MF955451 FluB_HA B/Hong Kong/CUHK51404/2004 Jul-2004
MF955452 FluB_HA B/Hong Kong/CUHK9350/2005 Mar-2005
MF955453 FluB_HA B/Hong Kong/CUHK42989 /2007 Sep-2007
MF955454 FluB_HA B/Hong Kong/CUHK24560/2000 May-2000
MF955455 FluB_HA B/Hong Kong/CUHK22392/2000 Mar-2000
MF955456 FluB_HA B/Hong Kong/CUHK52005/2000 Dec-2000
MF955457 FluB_HA B/Hong Kong/CUHK12003 /1999 Mar-1999
MF955458 FluB_HA B/Hong Kong/CUHK14124/1999 May-1999
MF955459 FluB_HA B/Hong Kong/CUHK23174/2000 Mar-2000
MF955460 FluB_HA B/Hong Kong/CUHK22465/2001 May-2001
MF955461 FluB_HA B/Hong Kong/CUHK51178/2002 Oct-2002
MF955462 FluB_HA B/Hong Kong/CUHK22741/2001 May-2001
MF955463 FluB_HA B/Hong Kong/CUHK23356/2000 Apr-2000
MF955464 FluB_HA B/Hong Kong/CUHK6611/2003 Feb-2003
MF955465 FluB_HA B/Hong Kong/CUHK21447/2003 Mar-2003
MF955466 FluB_HA B/Hong Kong/CUHK52370/2004 Aug-2004
MF955467 FluB_HA B/Hong Kong/CUHK13481/2003 Mar-2003
MF955468 FluB_HA B/Hong Kong/CUHK16575/1998 Jul-1998
MF955469 FluB_HA B/Hong Kong/CUHK17605/1998 Aug-1998
MF955470 FluB_HA B/Hong Kong/CUHK26127/1996 Jul-1996
MF955471 FluB_HA B/Hong Kong/CUHK4120/1997 Mar-1997
MF955472 FluB_HA B/Hong Kong/CUHK29309 /2000 Oct-2000
MF955473 FluB_HA B/Hong Kong/CUHK14186/1999 May-1999
MF955474 FluB_HA B/Hong Kong/CUHK22706/2000 Feb-2000
MF955475 FluB_HA B/Hong Kong/CUHK23143/2011 Jun-2011
MF955476 FluB_HA B/Hong Kong/CUHK31852/2011 Nov-2011
MF955477 FluB_HA B/Hong Kong/CUHK14156/2011 Jan-2011
MF955478 FluB_HA B/Hong Kong/CUHK43211/2010 Oct-2010
MF955479 FluB_HA B/Hong Kong/CUHK4348/1997 Mar-1997
MF955480 FluB_HA B/Hong Kong/CUHK16076/1998 Jun-1998
MF955481 FluB_HA B/Hong Kong/CUHK10823/1996 Apr-1996
MF955482 FluB_HA B/Hong Kong/CUHK10549/1996 Mar-1996
MF955483 FluB_HA B/Hong Kong/CUHK18268/1996 Jun-1996
MF955484 FluB_HA B/Hong Kong/CUHK33955/2010 May-2010
MF955485 FluB_HA B/Hong Kong/CUHK12338/2005 May-2005
MF955486 FluB_HA B/Hong Kong/CUHK26813/2010 Jan-2010
MF955487 FluB_HA B/Hong Kong/CUHK66047/2008 Apr-2008
MF955488 FluB_HA B/Hong Kong/CUHK63322/2008 Feb-2008
MF955489 FluB_HA B/Hong Kong/CUHK64419/2008 Mar-2008
MF955490 FluB_HA B/Hong Kong/CUHK32498 /2012 Apr-2012
MF955491 FluB_HA B/Hong Kong/CUHK33099/2012 Apr-2012
MF955492 FluB_HA B/Hong Kong/CUHK30032/2012 Mar-2012
MF955493 FluB_HA B/Hong Kong/CUHK23377/2011 Jun-2011
MF955494 FluB_HA B/Hong Kong/CUHK29189/2012 Feb-2012
MF955495 FluB_HA B/Hong Kong/CUHK33106/2012 Apr-2012
MF955496 FluB_HA B/Hong Kong/CUHK5806/2001 Jan-2001
MF955497 FluB_HA B/Hong Kong/CUHK11672/1999 Feb-1999
MF955498 FluB_HA B/Hong Kong/CUHK10656 /1996 Mar-1996
MF955499 FluB_HA B/Hong Kong/CUHK16364/1998 Jul-1998
MF955500 FluB_HA B/Hong Kong/CUHK21441/2011 May-2011
MF955501 FluB_HA B/Hong Kong/CUHK63615/2008 Mar-2008
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MF955502 FluB_HA B/Hong Kong/CUHK42491 /2007 Sep-2007
MF955503 FluB_HA B/Hong Kong/CUHK46173/2007 Nov-2007
MF955504 FluB_HA B/Hong Kong/CUHK66994/2007 Apr-2007
MF955505 FluB_HA B/Hong Kong/CUHK64081/2008 Mar-2008
MF955506 FluB_HA B/Hong Kong/CUHK18490/2011 Mar-2011
MF955507 FluB_HA B/Hong Kong/CUHK18864/2011 Mar-2011
MF955508 FluB_HA B/Hong Kong/CUHK18038/2011 Mar-2011
MF955509 FluB_HA B/Hong Kong/CUHK62171/2008 Feb-2008
MF955510 FluB_HA B/Hong Kong/CUHK42224/2010 Sep-2010
MF955511 FluB_HA B/Hong Kong/CUHK39840/2010 Aug-2010
MF955512 FluB_HA B/Hong Kong/CUHK39777/2012 Jul-2012
MF955513 FluB_HA B/Hong Kong/CUHK32603/2012 Apr-2012
MF955514 FluB_HA B/Hong Kong/CUHK27780/2011 Sep-2011
MF955515 FluB_HA B/Hong Kong/CUHK?22445/2011 May-2011
MF955516 FluB_HA B/Hong Kong/CUHK24205/2011 Jul-2011
MF955517 FluB_HA B/Hong Kong/CUHK51509/2002 Nov-2002
MF955518 FluB_HA B/Hong Kong/CUHK6570/2003 Feb-2003
MF955519 FluB_HA B/Hong Kong/CUHK35565/2002 Sep-2002
MF955520 FluB_HA B/Hong Kong/CUHK13802/2001 Mar-2001
MF955521 FluB_HA B/Hong Kong/CUHK653/1997 Feb-1997
MF955522 FluB_HA B/Hong Kong/CUHK4029/1997 Mar-1997
MF955523 FluB_HA B/Hong Kong/CUHK?21776/1996 Jun-1996
MF955524 FluB_HA B/Hong Kong/CUHK26643 /2012 Jan-2012
MF955525 FluB_HA B/Hong Kong/CUHK10966/1996 Apr-1996
MF955526 FluB_HA B/Hong Kong/CUHK4372/1997 Mar-1997
MF955527 FluB_HA B/Hong Kong/CUHK11944/1999 Mar-1999
MF955528 FluB_HA B/Hong Kong/CUHK11877 /1999 Mar-1999
MF955529 FluB_HA B/Hong Kong/CUHK11930/1999 Mar-1999
MF955530 FluB_HA B/Hong Kong/CUHK18313/1998 Sep-1998
MF955531 FluB_HA B/Hong Kong/CUHK11073/1999 Feb-1999
MF955532 FluB_HA B/Hong Kong/CUHK25187/2011 Jul-2011
MF955533 FluB_HA B/Hong Kong/CUHK66139/2007 Apr-2007
MF955534 FluB_HA B/Hong Kong/CUHK71746/2007 Jul-2007
MF955535 FluB_HA B/Hong Kong/CUHK68911/2008 May-2008
MF955536 FluB_HA B/Hong Kong/CUHK32249/2011 Dec-2011
MF955537 FluB_HA B/Hong Kong/CUHK18142/2011 Mar-2011
MF955538 FluB_HA B/Hong Kong/CUHK63456/2008 Mar-2008
MF955539 FluB_HA B/Hong Kong/CUHK37722/2010 Jul-2010
MF955540 FluB_HA B/Hong Kong/CUHK43052/2005 Jul-2005
MF955541 FluB_HA B/Hong Kong/CUHK52158/2004 Aug-2004
MF955542 FluB_HA B/Hong Kong/CUHK51212 /2004 Jul-2004
MF955543 FluB_HA B/Hong Kong/CUHK53074/2006 Mar-2006
MF955544 FluB_HA B/Hong Kong/CUHK52093/2004 Aug-2004
MF955545 FluB_HA B/Hong Kong/CUHK21967/2000 Feb-2000
MF955546 FluB_HA B/Hong Kong/CUHK30004/1999 Jun-1999
MF955547 FluB_HA B/Hong Kong/CUHK20636/2000 Jan-2000
MF955548 FluB_HA B/Hong Kong/CUHK13275/2002 Mar-2002
MF955549 FluB_HA B/Hong Kong/CUHK10669/1996 Mar-1996
MF955550 FluB_HA B/Hong Kong/CUHK4187/1997 Mar-1997
MF955551 FluB_HA B/Hong Kong/CUHK4259/1997 Mar-1997
MF955552 FluB_HA B/Hong Kong/CUHK4022/1997 Mar-1997
MF955553 FluB_HA B/Hong Kong/CUHK740/1997 Feb-1997
MF955554 FluB_HA B/Hong Kong/CUHK4008/1997 Mar-1997
MF955555 FluB_HA B/Hong Kong/CUHK18502/1998 Sep-1998
MF955556 FluB_HA B/Hong Kong/CUHK14952 /1999 Jun-1999
MF955557 FluB_HA B/Hong Kong/CUHK30046 /1999 Jun-1999
MF955558 FluB_HA B/Hong Kong/CUHK10906/1999 Feb-1999
MF955559 FluB_HA B/Hong Kong/CUHK11988 /1999 Mar-1999
MF955560 FluB_HA B/Hong Kong/CUHK10724/1996 Mar-1996
MF955561 FluB_HA B/Hong Kong/CUHK40333/2010 Sep-2010
MF955562 FluB_HA B/Hong Kong/CUHK13314 /2011 Jan-2011
MF955563 FluB_HA B/Hong Kong/CUHK44277/2010 Nov-2010
MF955564 FluB_HA B/Hong Kong/CUHK16218/2011 Feb-2011
MF955565 FluB_HA B/Hong Kong/CUHK27583/2012 Feb-2012
MF955566 FluB_HA B/Hong Kong/CUHK10701/1996 Mar-1996
MF955567 FluB_HA B/Hong Kong/CUHK26627/2012 Jan-2012
MF955568 FluB_HA B/Hong Kong/CUHK22381/2011 May-2011
MF955569 FluB_HA B/Hong Kong/CUHK24779 /2011 Jul-2011
MF955570 FluB_HA B/Hong Kong/CUHK22332/2003 Mar-2003
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MF955571 FluB_HA B/Hong Kong/CUHK51098/2004 Jul-2004
MF955572 FluB_HA B/Hong Kong/CUHK57325/2006 May-2006
MF955573 FluB_HA B/Hong Kong/CUHK22674/2001 May-2001
MF955574 FluB_HA B/Hong Kong/CUHK5815/2001 Jan-2001
MF955575 FluB_HA B/Hong Kong/CUHK?22878/2002 May-2002
MF955576 FluB_HA B/Hong Kong/CUHK6649/2002 Feb-2002
MF955577 FluB_HA B/Hong Kong/CUHK5696/2001 Jan-2001
MF955578 FluB_HA B/Hong Kong/CUHK6335/2002 Feb-2002
MF955579 FluB_HA B/Hong Kong/CUHK23689/2000 Apr-2000
MF955580 FluB_HA B/Hong Kong/CUHK27366/2000 Aug-2000
MF955581 FluB_HA B/Hong Kong/CUHK11665/1999 Feb-1999
MF955582 FluB_HA B/Hong Kong/CUHK14563/1999 Jun-1999
MF955583 FluB_HA B/Hong Kong/CUHK13246/2002 Mar-2002
MF955584 FluB_HA B/Hong Kong/CUHK?23440/2002 May-2002
MF955585 FluB_HA B/Hong Kong/CUHK21724/2002 Apr-2002
MF955586 FluB_HA B/Hong Kong/CUHK22825/2001 May-2001
MF955587 FluB_HA B/Hong Kong/CUHK6935/2002 Feb-2002
MF955588 FluB_HA B/Hong Kong/CUHK18145/1998 Sep-1998
MF955589 FluB_HA B/Hong Kong/CUHK10522/1996 Mar-1996
MF955590 FluB_HA B/Hong Kong/CUHK10806/1996 Apr-1996
MF955591 FluB_HA B/Hong Kong/CUHK3469/1996 Mar-1996
MF955592 FluB_HA B/Hong Kong/CUHK2829/1996 Jan-1996
MF955593 FluB_HA B/Hong Kong/CUHK3445/1996 Mar-1996
MF955594 FluB_HA B/Hong Kong/CUHK721/1997 Feb-1997
MF955595 FluB_HA B/Hong Kong/CUHK18654/1998 Sep-1998
MF955596 FluB_HA B/Hong Kong/CUHK15890/1998 Jun-1998
MF955597 FluB_HA B/Hong Kong/CUHK17459/1998 Aug-1998
MF955598 FluB_HA B/Hong Kong/CUHK4261/1997 Mar-1997
MF955599 FluB_HA B/Hong Kong/CUHK4304/1997 Mar-1997
MF955600 FluB_HA B/Hong Kong/CUHK52533/2004 Aug-2004
MF955601 FluB_HA B/Hong Kong/CUHK52708/2004 Aug-2004
MF955602 FluB_HA B/Hong Kong/CUHK52437/2004 Aug-2004
MF955603 FluB_HA B/Hong Kong/CUHK52248 /2006 Feb-2006
MF955604 FluB_HA B/Hong Kong/CUHK68586/2007 May-2007
MF955605 FluB_HA B/Hong Kong/CUHK67604/2007 May-2007
MF955606 FluB_HA B/Hong Kong/CUHK50698 /2006 Jan-2006
MF955607 FluB_HA B/Hong Kong/CUHK52419/2004 Aug-2004
MF955608 FluB_HA B/Hong Kong/CUHK34606/2002 Aug-2002
MF955609 FluB_HA B/Hong Kong/CUHK?24152/2002 Jun-2002
MF955610 FluB_HA B/Hong Kong/CUHK6521/2003 Feb-2003
MF955611 FluB_HA B/Hong Kong/CUHK13268/2003 Feb-2003
MF955612 FluB_HA B/Hong Kong/CUHK5672/2003 Jan-2003
MF955613 FluB_HA B/Hong Kong/CUHK6681/2003 Feb-2003
MF955614 FluB_HA B/Hong Kong/CUHK22432/2002 Apr-2002
MF955615 FluB_HA B/Hong Kong/CUHK52912/2000 Dec-2000
MF955616 FluB_HA B/Hong Kong/CUHK8835/2005 Mar-2005
MF955617 FluB_HA B/Hong Kong/CUHK52684/2004 Aug-2004
MF955618 FluB_HA B/Hong Kong/CUHK52196 /2004 Aug-2004
MF955619 FluB_HA B/Hong Kong/CUHK23890 /2000 Apr-2000
MF955620 FluB_HA B/Hong Kong/CUHK16057/1998 Jun-1998
MF955621 FluB_HA B/Hong Kong/CUHK16801/1998 Jul-1998
MF955622 FluB_HA B/Hong Kong/CUHK4232/1997 Mar-1997
MF955623 FluB_HA B/Hong Kong/CUHK532/1997 Jan-1997
MF955624 FluB_HA B/Hong Kong/CUHK939/1997 Feb-1997
MF955625 FluB_HA B/Hong Kong/CUHK17447/1998 Aug-1998
MF955626 FluB_HA B/Hong Kong/CUHK52212/2000 Dec-2000
MF955627 FluB_HA B/Hong Kong/CUHK20580/2000 Jan-2000
MF955628 FluB_HA B/Hong Kong/CUHK14181 /1999 May-1999
MF955629 FluB_HA B/Hong Kong/CUHK 18025 /1998 Aug-1998
MF955630 FluB_HA B/Hong Kong/CUHK14449/1999 Jun-1999
MF955631 FluB_HA B/Hong Kong/CUHK29311/2011 Oct-2011
MF955632 FluB_HA B/Hong Kong/CUHK33217/2011 Dec-2011
MF955633 FluB_HA B/Hong Kong/CUHK28674/2011 Sep-2011
MF955634 FluB_HA B/Hong Kong/CUHK16069/2011 Feb-2011
MF955635 FluB_HA B/Hong Kong/CUHK25561/2011 Jul-2011
MF955636 FluB_HA B/Hong Kong/CUHK30018/2012 Mar-2012
MF955637 FluB_HA B/Hong Kong/CUHK3472/1996 Mar-1996
MF955638 FluB_HA B/Hong Kong/CUHK10610/1996 Mar-1996
MF955639 FluB_HA B/Hong Kong/CUHK3331/1996 Mar-1996
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MF955640 FluB_HA B/Hong Kong/CUHK30694/2012 Mar-2012
MF955641 FluB_HA B/Hong Kong/CUHK34334/2012 May-2012
MF955642 FluB_HA B/Hong Kong/CUHK44360/2007 Oct-2007
MF955643 FluB_HA B/Hong Kong/CUHK29953/2010 Mar-2010
MF955644 FluB_HA B/Hong Kong/CUHK61550/2007 Jan-2007
MF955645 FluB_HA B/Hong Kong/CUHK31105/2011 Nov-2011
MF955646 FluB_HA B/Hong Kong/CUHK67267/2012 Jan-2012
MF955647 FluB_HA B/Hong Kong/CUHK27078/2011 Aug-2011
MF955648 FluB_HA B/Hong Kong/CUHK39059/2010 Aug-2010
MF955649 FluB_HA B/Hong Kong/CUHK36243/2012 May-2012
MF955650 FluB_HA B/Hong Kong/CUHK?29160/1996 Aug-1996
MF955651 FluB_HA B/Hong Kong/CUHK16792/1998 Jul-1998
MF955652 FluB_HA B/Hong Kong/CUHK28577/1996 Aug-1996
MF955653 FluB_HA B/Hong Kong/CUHK48264/2012 Dec-2012
MF955654 FluB_HA B/Hong Kong/CUHK30062/2012 Mar-2012
MF955655 FluB_HA B/Hong Kong/CUHK37079/2010 Jun-2010
MF955656 FluB_HA B/Hong Kong/CUHK71157/2007 Jul-2007
MF955657 FluB_HA B/Hong Kong/CUHK47768/2007 Dec-2007
MF955658 FluB_HA B/Hong Kong/CUHK72892/2007 Jul-2007
MF955659 FluB_HA B/Hong Kong/CUHK64525/2007 Mar-2007
MF955660 FluB_HA B/Hong Kong/CUHK68325/2007 May-2007
MF955661 FluB_HA B/Hong Kong/CUHK35400/2010 May-2010
MF955662 FluB_HA B/Hong Kong/CUHK67554/2008 Apr-2008
MF955663 FluB_HA B/Hong Kong/CUHK67100 /2008 Apr-2008
MF955664 FluB_HA B/Hong Kong/CUHK69311/2007 Jun-2007
MF955665 FluB_HA B/Hong Kong/CUHK57526/2006 May-2006
MF955666 FluB_HA B/Hong Kong/CUHK8074/2005 Mar-2005
MF955667 FluB_HA B/Hong Kong/CUHK30407/2011 Oct-2011
MF955668 FluB_HA B/Hong Kong/CUHK26732/2012 Jan-2012
MF955669 FluB_HA B/Hong Kong/CUHK29792/2011 Oct-2011
MF955670 FluB_HA B/Hong Kong/CUHK15388/2011 Feb-2011
MF955671 FluB_HA B/Hong Kong/CUHK18618/1998 Sep-1998
MF955672 FluB_HA B/Hong Kong/CUHK11469 /1999 Feb-1999
MF955673 FluB_HA B/Hong Kong/CUHK51669/2004 Jul-2004
MF955674 FluB_HA B/Hong Kong/CUHK11794 /1999 Mar-1999
MF955675 FluB_HA B/Hong Kong/CUHK22891/2002 May-2002
MF955676 FluB_HA B/Hong Kong/CUHK34393/2002 Aug-2002
JX429604 FluB_HA B/Hong Kong/CUHK22975/2001 May-2001
JX429608 FluB_HA B/Hong Kong/CUHK34987/2002 Aug-2002
JX429609 FluB_HA B/Hong Kong/CUHK35884/2002 Sep-2002
JX429614 FluB_HA B/Hong Kong/CUHK5597/2003 Jan-2003
JX429615 FluB_HA B/Hong Kong/CUHK5879/2003 Jan-2003
JX429617 FluB_HA B/Hong Kong/CUHK6081/2003 Jan-2003
JX429618 FluB_HA B/Hong Kong/CUHK6088/2003 Jan-2003
JX429619 FluB_HA B/Hong Kong/CUHK6212/2003 Feb-2003
JX429620 FluB_HA B/Hong Kong/CUHK6320/2003 Feb-2003
JX429621 FluB_HA B/Hong Kong/CUHK6327/2003 Feb-2003
JX429622 FluB_HA B/Hong Kong/CUHK6328/2003 Feb-2003
JX429623 FluB_HA B/Hong Kong/CUHK6343/2003 Feb-2003
JX429624 FluB_HA B/Hong Kong/CUHK6550/2003 Feb-2003
JX429625 FluB_HA B/Hong Kong/CUHK22269/2003 Mar-2003
JX429626 FluB_HA B/Hong Kong/CUHK58582/2004 Dec-2004
JIX429627 FluB_HA B/Hong Kong/CUHK5196/2005 Jan-2005
JX429628 FluB_HA B/Hong Kong/CUHK6241/2005 Jan-2005
JX429629 FluB_HA B/Hong Kong/CUHK6331/2005 Jan-2005
JX429630 FluB_HA B/Hong Kong/CUHK12098/2005 May-2005
JX429631 FluB_HA B/Hong Kong/CUHK44257/2005 Aug-2005
JX429632 FluB_HA B/Hong Kong/CUHK46869/2005 Sep-2005
JX429633 FluB_HA B/Hong Kong/CUHK49537/2005 Nov-2005
JX429634 FluB_HA B/Hong Kong/CUHK50098 /2006 Jan-2006
JX429635 FluB_HA B/Hong Kong/CUHK50543/2006 Jan-2006
JX429637 FluB_HA B/Hong Kong/CUHK51122/2006 Jan-2006
JX429638 FluB_HA B/Hong Kong/CUHK51422/2006 Feb-2006
JX429639 FluB_HA B/Hong Kong/CUHK55362/2006 Apr-2006
JX429640 FluB_HA B/Hong Kong/CUHK55544/2006 Apr-2006
JX429641 FluB_HA B/Hong Kong/CUHK56028 /2006 Apr-2006
JX429642 FluB_HA B/Hong Kong/CUHK56533/2006 May-2006
JX429643 FluB_HA B/Hong Kong/CUHK56837/2006 May-2006
JX429644 FluB_HA B/Hong Kong/CUHK57008/2006 May-2006
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JX429645 FluB_HA B/Hong Kong/CUHK63364/2006 Aug-2006
JX429646 FluB_HA B/Hong Kong/CUHK65660/2006 Oct-2006
JX429647 FluB_HA B/Hong Kong/CUHK66461 /2006 Oct-2006
JX429648 FluB_HA B/Hong Kong/CUHK48904 /2007 Dec-2007
JX429649 FluB_HA B/Hong Kong/CUHK60082/2008 Jan-2008
JX429650 FluB_HA B/Hong Kong/CUHK63116/2005 Dec-2005
JX429651 FluB_HA B/Hong Kong/CUHK64327 /2007 Mar-2007
JX429653 FluB_HA B/Hong Kong/CUHK67032/2008 Apr-2008
JX429654 FluB_HA B/Hong Kong/CUHK25867/2010 Jan-2010
JX429656 FluB_HA B/Hong Kong/CUHK28755/2010 Feb-2010
JX429660 FluB_HA B/Hong Kong/CUHK30950/2010 Mar-2010
JX429666 FluB_HA B/Hong Kong/CUHK6400/2003 Feb-2003
JX429667 FluB_HA B/Hong Kong/CUHK45094/2005 Aug-2005
JX429668 FluB_HA B/Hong Kong/CUHK?26861/2010 Jan-2010
JX429673 FluB_HA B/Hong Kong/CUHK23362/2000 Apr-2000
JX429674 FluB_HA B/Hong Kong/CUHK24511/2000 May-2000
JX429676 FluB_HA B/Hong Kong/CUHK?26708/2000 Jul-2000
JX429677 FluB_HA B/Hong Kong/CUHK28151/2000 Sep-2000
JX429679 FluB_HA B/Hong Kong/CUHK45490/2000 Nov-2000
JX429682 FluB_HA B/Hong Kong/CUHK45810 /2000 Nov-2000
JX429683 FluB_HA B/Hong Kong/CUHK52855/2000 Dec-2000
JX429684 FluB_HA B/Hong Kong/CUHK5140/2001 Jan-2001
JX429685 FluB_HA B/Hong Kong/CUHK5678/2001 Jan-2001
JX429686 FluB_HA B/Hong Kong/CUHK5792/2001 Jan-2001
JX429687 FluB_HA B/Hong Kong/CUHK5813/2001 Jan-2001
JX429689 FluB_HA B/Hong Kong/CUHK5949/2001 Jan-2001
JX429690 FluB_HA B/Hong Kong/CUHK13723/2001 Mar-2001
JX429691 FluB_HA B/Hong Kong/CUHK13803/2001 Mar-2001
JX429692 FluB_HA B/Hong Kong/CUHK22328/2001 May-2001
JX429693 FluB_HA B/Hong Kong/CUHK22361/2001 May-2001
JX429694 FluB_HA B/Hong Kong/CUHK22394/2001 May-2001
JX429697 FluB_HA B/Hong Kong/CUHK22731/2001 May-2001
JX429698 FluB_HA B/Hong Kong/CUHK22941/2001 May-2001
JX429699 FluB_HA B/Hong Kong/CUHK22980/2001 May-2001
JX429702 FluB_HA B/Hong Kong/CUHK34740/2002 Aug-2002
JX429703 FluB_HA B/Hong Kong/CUHK35386/2002 Sep-2002
JX429706 FluB_HA B/Hong Kong/CUHK50602/2002 Oct-2002
JX429709 FluB_HA B/Hong Kong/CUHK52162/2002 Nov-2002
JX429710 FluB_HA B/Hong Kong/CUHK5107/2003 Jan-2003
JX429712 FluB_HA B/Hong Kong/CUHK21937/2003 Mar-2003
JX429713 FluB_HA B/Hong Kong/CUHK51379/2003 Jul-2003
JX429714 FluB_HA B/Hong Kong/CUHK71975/2003 Sep-2003
JX429715 FluB_HA B/Hong Kong/CUHK73990/2003 Nov-2003
JX429716 FluB_HA B/Hong Kong/CUHK33398/2004 Apr-2004
JX429717 FluB_HA B/Hong Kong/CUHK33528/2004 May-2004
JX429721 FluB_HA B/Hong Kong/CUHK50385/2004 Jul-2004
JX429722 FluB_HA B/Hong Kong/CUHK50636/2004 Jul-2004
JX429724 FluB_HA B/Hong Kong/CUHK51106/2004 Jul-2004
JX429725 FluB_HA B/Hong Kong/CUHK51149 /2004 Jul-2004
JX429726 FluB_HA B/Hong Kong/CUHK52216/2004 Aug-2004
JIX429727 FluB_HA B/Hong Kong/CUHK52640/2004 Aug-2004
JX429728 FluB_HA B/Hong Kong/CUHK52705/2004 Aug-2004
JX429729 FluB_HA B/Hong Kong/CUHK53722/2004 Sep-2004
JX429731 FluB_HA B/Hong Kong/CUHK5891 /2005 Jan-2005
JX429732 FluB_HA B/Hong Kong/CUHK6337/2005 Jan-2005
JX429733 FluB_HA B/Hong Kong/CUHK6702/2005 Feb-2005
JX429734 FluB_HA B/Hong Kong/CUHK7123/2005 Feb-2005
JX429735 FluB_HA B/Hong Kong/CUHK7597/2005 Feb-2005
JIX429737 FluB_HA B/Hong Kong/CUHK8338/2005 Mar-2005
JX429738 FluB_HA B/Hong Kong/CUHK8842/2005 Mar-2005
JX429739 FluB_HA B/Hong Kong/CUHK11134/2005 Apr-2005
JX429740 FluB_HA B/Hong Kong/CUHK43516/2007 Sep-2007
JX429741 FluB_HA B/Hong Kong/CUHK44142/2007 Sep-2007
JX429742 FluB_HA B/Hong Kong/CUHK44997/2007 Oct-2007
JX429743 FluB_HA B/Hong Kong/CUHK47361/2005 Oct-2005
JX429745 FluB_HA B/Hong Kong/CUHK66862/2006 Oct-2006
JX429746 FluB_HA B/Hong Kong/CUHK40165/2005 Jun-2005
JX429748 FluB_HA B/Hong Kong/CUHK67089/2007 Apr-2007
JX429749 FluB_HA B/Hong Kong/CUHK63087/2007 Feb-2007
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JX429751 FluB_HA B/Hong Kong/CUHK68567/2007 May-2007
JX429752 FluB_HA B/Hong Kong/CUHK74092/2007 Aug-2007
JX429753 FluB_HA B/Hong Kong/CUHK74822/2007 Aug-2007
JX429754 FluB_HA B/Hong Kong/CUHK61247/2008 Jan-2008
JX429756 FluB_HA B/Hong Kong/CUHK63126/2008 Feb-2008
JX429757 FluB_HA B/Hong Kong/CUHK63367/2008 Mar-2008
JX429758 FluB_HA B/Hong Kong/CUHK63832 /2008 Mar-2008
JX429760 FluB_HA B/Hong Kong/CUHK64054/2008 Mar-2008
JX429763 FluB_HA B/Hong Kong/CUHK69306/2008 May-2008
JX429764 FluB_HA B/Hong Kong/CUHK69850/2008 May-2008
JX429766 FluB_HA B/Hong Kong/CUHK28267/2010 Feb-2010
JX429767 FluB_HA B/Hong Kong/CUHK30805/2010 Mar-2010
JX429769 FluB_HA B/Hong Kong/CUHK32800/2010 Apr-2010
JX429770 FluB_HA B/Hong Kong/CUHK34437/2010 May-2010
JX429771 FluB_HA B/Hong Kong/CUHK38197/2010 Jul-2010
JX429776 FluB_HA B/Hong Kong/CUHK21905 /2000 Feb-2000
JX429778 FluB_HA B/Hong Kong/CUHK21910/2000 Feb-2000
JX429779 FluB_HA B/Hong Kong/CUHK6017/2001 Feb-2001
JX429780 FluB_HA B/Hong Kong/CUHK13773/2001 Mar-2001
JX429781 FluB_HA B/Hong Kong/CUHK13865/2001 Mar-2001
JX429782 FluB_HA B/Hong Kong/CUHK70022/2003 Sep-2003
JX429785 FluB_HA B/Hong Kong/CUHK50947 /2004 Jul-2004
JX429786 FluB_HA B/Hong Kong/CUHK63150/2008 Feb-2008
JX429787 FluB_HA B/Hong Kong/CUHK63194/2008 Feb-2008
JX429788 FluB_HA B/Hong Kong/CUHK81112/2008 Dec-2008
JX429790 FluB_HA B/Hong Kong/CUHK54261/2006 Mar-2006
JX429791 FluB_HA B/Hong Kong/CUHK51357/2004 Jul-2004

*A total of 437 influenza A and 396 influenza B isolates were collected.
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Influenza H3N2 vaccine strains from 1995/96 to 2012/13

Technical Appendix Figure 1. Pairwise hemagglutinin amino acid distances between circulating and
vaccine strains of influenza A(H3N2), Hong Kong, China, 1996—2012. The study analyzed 502 circulating
A(H3N2) viruses. Calculation was performed using a Poisson correction model with rate variation among
sites assumed in gamma distribution. Alignment positions containing gaps were masked. All analyses
were performed in MEGA 6 (https://www.megasoftware.net/). Red horizontal lines denote median values.
Outliers (distance >2 SD) are shown as empty circles. The mean distance between circulating viruses
and vaccine strains ranged from 0.009 to 0.014, indicating close relationship. All vaccine strains were
recommended by the World Health Organization for both Northern and Southern Hemispheres, except
A/Wellington/2004, which was recommended for Southern Hemisphere vaccines only. The mean distance

between consecutive vaccine strains was 0.02.

Page 14 of 15



0.06

% Victoria lineage Yamagata lineage
© 0.054
o g
=
£ S 0.04 4
c 9
cC o
Cc o 0.05 00 @
= 0 ® o @
= E ® ®» = e
5 & 0.02- : e o8 10 @8
O'® P & @ @& »
T o 0.01 — o0 @ @ o»
£ 01~ - ® a® o oo
2 - =
0.00- &
1 1 1 1 1 1 1 1 1 1 1
N X & e N D O D O 0 ©
(LQQ (190 (19@ & P & P (LQQ (]90 N
) EXE S NP U LS
OQ *%\ fb(\ 5 QQ’ @@ '\Q) \)@ é\ N S 3 (\0
NG e S\ S S O & &
(\Q @'b \\% 'Z}O Q S \% ,<\® Q)\<< \‘-00 ,b()
Y Q o R % @ o
) S SO
X o
[%4) [%4)
(\% o
P P

Influenza B vaccine strains from 1995/96 to 2012/13

Technical Appendix Figure 2. Pairwise hemagglutinin amino acid distance between circulating and
vaccine strains of influenza B, Hong Kong, China, 1996-2012. The study analyzed 481 circulating
influenza B viruses. Calculation was performed using a Poisson correction model with rate variation
among sites assumed in gamma distribution. Alignment positions containing gaps were masked. All
analyses were performed in MEGA 6 (https://www.megasoftware.net/). Red horizontal lines denote
median values. Outliers (distance >2 SD deviations) are shown as empty circles. The mean distance
between circulating viruses and vaccine strains ranged from 0.003 to 0.012 and from 0.006 to 0.019 for
the Victoria and Yamagata lineages, respectively. The mean distance between consecutive vaccine

strains was 0.02 and 0.03 for Victoria and Yamagata lineages, respectively.
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